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FOREWORD 


The information contained in this service manual nas been prepared for the professional automotive tech- 
nician involved in daily repair operations. This manual does not cover theory of operation, which is addressed 
in service training material. Information describing the operation and use of standard and optional equipment 
is included in the Owner’s Manual provided with the wehicle. 
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This manual is designed as a supplement ts be wased along witn the 1996 Cherokee service manual. It 
includes information related to engineering changes made during the model year. | 

Information in this manual is divided into groups. These groups contain general information, diagnosis, 
testing, adjustments, removal, installation, disassembly, and assembly procedures for the systems and compo- 
nents. To assist in locating a group title page, use the Group Tab Locator on the following page. The solid bar 
after the group title is aligned to a solid tab on the first page of each group. The first page of the group has 
a contents section that lists major topics within the group. If you are not sure which Group contains the infor- 
mation you need, look up the Component/System in the alphabetical index located in the rear of this manual. 


A Service Manual Comment form is included at the rear of this manual. Use the form to provide Chrysler 
Corporation with your comments and suggestions. 


Tightening torques are provided as a specific valuze throughout this manual. This value represents the 
midpoint of the acceptable engineering torque range for a given fastener application. These torque values are 
intended for use in service assembly and installatiorm procedures using the correct OEM fasteners. When 

replacing fasteners, always use the same type (part nusamber) fastener as removed. 


Chrysler Corporation reserves the right to change testing procedures, specifications, diagnosis, repair 
methods, or vehicle wiring at any time without prior motice or incurring obligation. 


Navigation Tools: Click on the “Table of Contents” 
below, or use the Bookmarks to the left. 


GROUP TAB LOCATOR 
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GENERAL INFORMATION 
DANA 30 FRONT AXLE 


The Dana 30 front axle consists of a cast iron dif- 
ferential housing with axle shaft tubes extending 
from either side. The tubes are pressed into the dif- 
ferential housing and welded. | 

The integral type housing, hypoid gear design fos 
the centerline of the pinion set above the centerline 
of the ring gear. 

The axle has a fitting for a vent hose used to 
relieve internal pressure caused by lubricant vapor- 
ization and internal expansion. — 


The axles are equipped with semi-—floating axle 
shafts, meaning that loads are supported by the hub 
bearings. The axle shafts are retained by nuts at the 
hub bearings. The hub bearings are bolted to the 
steering knuckle at the outboard end of the axle tube 
yoke. The hub bearings are serviced as an assembly. 

For vehicles with ABS brakes, the ABS wheel 
speed sensors are attached to the knuckle assem- 
blies. The tone rings for the ABS system are pressed 
onto the axle shaft. Do not damage ABS tone 
wheel or the sensor when removing axle shafts. 

The stamped steel cover provides a means for 
inspection and servicing the differential. 
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GENERAL INFORMATION (Continued) 


The Dana 30 front axle has the assembly part 
number and gear ratio listed on a tag. The tag is 
attached to the housing cover by a cover bolt. Build 
date identification codes are stamped on the cover 
side of the axle shaft tube. 

The differential case is a one—piece design. The dif- 
ferential pinion mate shaft is retained with a roll 
pin. Differential bearing preload and ring gear back- 
lash is adjusted by the use of shims (select thick- 
ness). The shims are located between the differential 
bearing cones and case. Pinion bearing preload is set 
and maintained by the use of shims (select thick- 
ness). 


LUBRICANT SPECIFICATIONS 


A multi—purpose, hypoid gear lubricant which con- 
forms to the following specifications should be used. 
Mopar® Hypoid Gear Lubricant conforms to all of 
these specifications. 

e The lubricant should have MIL—-L—2105C and 
API GL 5 quality specifications. 

e Lubricant is a thermally stable SAE 80W-90 
gear lubricant. 

e Lubricant for axles intended for heavy-duty or 
trailer tow use is SAE 75W-140 SYNTHETIC gear 
lubricant. 

The Dana 30 front axle lubricant capacity is 1.48 L 
(3.13 pts.). 


CAUTION: If axle is submerged in water, lubricant 
must be replaced immediately to avoid possible 
premature axle failure. 


DESCRIPTION AND OPERATION 
STANDARD DIFFERENTIAL 


The differential gear system divides the torque 
between the axle shafts. It allows the axle shafts to 
rotate at different speeds when turning corners. 

Each differential side gear is splined to an axle 
shaft. The pinion gears are mounted on a pinion 
mate shaft and are free to rotate on the shaft. The 
pinion gear is fitted in a bore in the differential case 
and is positioned at a right angle to the axle shafts. 

In operation, power flow occurs as follows: 

e The pinion gear rotates the ring gear 

e The ring gear (bolted to the differential case) 
rotates the case 

e The differential pinion gears (mounted on the 
pinion mate shaft in the case) rotate the side gears 

e The side gears (splined to the axle shafts) rotate 
the shafts 

During straight-ahead driving, the differential pin- 
ion gears do not rotate on the pinion mate shaft. This 
occurs because input torque applied to the gears is 
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divided and distributed equally between the two side 

gears. As a result, the pinion gears revolve with the 

pinion mate shaft but do not rotate around it (Fig. 1). 
IN STRAIGHT AHEAD DRIVING 


EACH WHEEL ROTATES AT 100% 
OF CASE SPEED 





& 


PINION 


PINION GEARS ROTATE 
WITH CASE 
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Fig. 1 Differential Operation—Straight Ahead Driving 


When turning corners, the outside wheel must 
travel a greater distance than the inside wheel to 
complete a turn. The difference must be compensated 
for to prevent the tires from scuffing and skidding 
through turns. To accomplish this, the differential 
allows the axle shafts to turn at unequal speeds (Fig. 
2). In this instance, the input torque applied to the 
pinion gears is not divided equally. The pinion gears 
now rotate around the pinion mate shaft in opposite 
directions. This allows the side gear and axle shaft 
attached to the outside wheel to rotate at a faster 
speed. 


AXLE ¢ 


OUTER WHEEL 
110% CASE SPEED 


100% DIFFERENTIAL 
CASE SPEED 


INNER WHEEL 
90% CASE SPEED 





PINION GEARS ROTATE 


ON PINION SHAFT J9303-14 


Fig. 2 Differential Operation—On Turns 


DIAGNOSIS AND TESTING 


GENERAL INFORMATION 

Axle bearing problem conditions are usually caused 
by: | 

e Insufficient or incorrect lubricant. 





DIAGNOSIS AND TESTING (Continued) 


e Foreign matter/water contamination. 

e Incorrect bearing preload torque adjustment. 

e Incorrect backlash. 

Axle gear problem conditions are usually the result 
of: 

e Insufficient lubrication. 

e Incorrect or contaminated lubricant. 

e Overloading (excessive engine torque) or exceed- 
ing vehicle weight capacity. | 

e Incorrect clearance or backlash adjustment. 

Axle component breakage is most often the result 
of: , 
Severe overloading. 
Insufficient lubricant. 
Incorrect lubricant. 
Improperly tightened components. 


GEAR NOISE 


Axle gear noise can be caused by insufficient lubri- 
cant, incorrect backlash, tooth contact, or worn/dam- 
aged gears. 

Gear noise usually happens at a specific speed 
range. The range is 30 to 40 mph, or above 50 mph. 
The noise can also occur during a specific type of 
driving condition. These conditions are acceleration, 
deceleration, coast, or constant load. 

When road testing, accelerate the vehicle to the 
speed range where the noise is the greatest. Shift 
out-of-gear and coast through the peak—noise range. 
If the noise stops or changes greatly: 

e Check for insufficient lubricant. 

e Incorrect ring gear backlash. 

e Gear damage. 

Differential side and pinion gears can be checked 
by turning the vehicle. They usually do not cause 
noise during straight—ahead driving when the gears 
are unloaded. The side gears are loaded during vehi- 
cle turns. A worn pinion gear mate shaft can also 
cause a snapping or a knocking noise. 


BEARING NOISE 


The axle shaft, differential and pinion gear bear- 
ings can all produce noise when worn or damaged. 
Bearing noise can be either a whining, or a growling 
sound. 

Pinion gear bearings have a constant-—pitch noise. 
This noise changes only with vehicle speed. Pinion 
bearing noise will be higher because it rotates at a 
faster rate. Drive the vehicle and load the differen- 
tial. If bearing noise occurs, the rear pinion bearing 
is the source of the noise. If the bearing noise is 
heard during a coast, the front pinion bearing is the 
source. 

Worn or damaged differential bearings usually pro- 
duce a low pitch noise. Differential bearing noise is 
similar to pinion bearing noise. The pitch of differen- 
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tial bearing noise is also constant and varies only 
with vehicle speed. 

Axle shaft bearings produce noise and vibration 
when worn or damaged. The noise generally changes 
when the bearings are loaded. Road test the vehicle. 
Turn the vehicle sharply to the left and to the right. 
This will load the bearings and change the noise 
level. Where axle bearing damage is slight, the noise 
is usually not noticeable at speeds above 30 mph. 


LOW SPEED KNOCK 


Low speed knock is generally caused by a worn 
U-joint or by worn side—gear thrust washers. A worn 
pinion gear shaft bore will also cause low speed 
knock. 


VIBRATION 


Vibration at the rear of the vehicle is usually 
caused by a: 

e Damaged drive shaft. 

e Missing drive shaft balance weight(s). 

Worn or out—of—balance wheels. 
Loose wheel lug nuts. 

Worn U-joint(s). 

Loose/broken springs. 

Damaged axle shaft bearing(s). 
Loose pinion gear nut. 
Excessive pinion yoke run out. 
Bent axle shaft(s). 

Check for loose or damaged front-end components 
or engine/transmission mounts. These components 
can contribute to what appears to be a rear-end 
vibration. Do not overlook engine accessories, brack- 
ets and drive belts. 

All driveline components should be examined 
before starting any repair. : 
Refer to Group 22, Wheels and Tires, for additional 
vibration information. 


DRIVELINE SNAP 


A snap or clunk noise when the vehicle is shifted 
into gear (or the clutch engaged), can be caused by: 
e High engine idle speed 
Loose engine/transmission/transfer case mounts 
Worn U-joints 
Loose spring mounts 
Loose pinion gear nut and yoke 
Excessive ring gear backlash 
Excessive side gear/case clearance 
The source of a snap or a clunk noise can be deter- 
mined with the assistance of a helper. Raise the vehi- 
cle on a hoist with the wheels free to rotate. Instruct 
the helper to shift the transmission into gear. Listen 
for the noise, a mechanics stethoscope is helpful in 
isolating the source of a noise. 
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DIAGNOSIS AND TESTING (Continued) 


siduall AXLES | 


| CON DITION | POSSIBLE CAUSES | 


; Wheel loose. 
. Faulty, brinelled wheel bearing. 


| weet NOISE 


| AXLE SHAFT NOISE 


J AXLE SHAFT BROKE 


} DIFFERENTIAL CASE 
CRACKED 


| DIFFERENTIAL GEARS 


| SCORED 


| LOSS OF LUBRICANT 


_DIAGNOSIS _ 


. Misaligned axle shaft tube. 
. Bent or sprung axle shaft. 
. End play in drive pinion 


bearings. 


. Excessive gear backlash 


between ring gear and pinion 
gear. 


. Improper adjustment of drive 


pinion gear shaft bearings. 


. Loose drive pinion gearshaft 


yoke nut. 


. Improper wheel bearing 


adjustment. 


. Scuffed gear tooth contact 


surfaces. 


: Misaligned axle shaft tube. 


. Vehicle overloaded. 
. Erratic clutch operation. 


. Grabbing clutch. 


. Improper adjustment of 


differential bearings. 


. Excessive ring gear backlash. 
. Vehicle overloaded. 


. Erratic clutch operation. 


. Insufficient lubrication. 


. Improper grade of lubricant. 


. Excessive spinning of one 


wheell/tire. 


. Lubricant level too high. 


CORRECTION 


. Tighten loose nuts. 
. Faulty or brinelled bearings must be replaced. 


. Inspect axle shaft tube alignment. Correct as necessary. 
. Replace bent or sprung axle shaft. 
. Refer to Drive Pinion Bearing Pre-Load Adjustment. 


. Check adjustment of ring gear backlash and pinion gear. 


Correct as necessary. 


. Adjust drive pinion shaft bearings. 
. Tighten drive pinion gearshaft yoke nut with specified torque. 
. Readjust as necessary. 


. If necessary, replace scuffed gears. 


. Replace broken axle shaft after correcting ane shal tube 


alignment. 


. Replace broken axle shaft. Avoid excessive weight on vehicle. 
. Replace broken axle shaft after inspecting for other possible 


causes. Avoid erratic use of clutch. 


. Replace broken axle shaft. Inspect clutch and make necessary 


repairs or adjustments. 


. Replace cracked case; examine gears and bearings for possible 


damage. At reassembly, adjust differential bearings properly. 


. Replace cracked case; examine gears and bearings for possible 


damage. At reassembly, adjust ring gear backlash properly. 


. Replace cracked case; examine gears and bearings for possible 


damage. Avoid excessive weight on vehicle. 


. Replace cracked case. After inspecting for other possible 


causes, examine gears and bearings for possible damage. 
Avoid erratic use of clutch. 


. Replace scored gears. Scoring marks on the drive face of gear 


teeth or in the bore are caused by instantaneous fusing of the 
mating surfaces. Scored gears should be replaced. Fill rear 
differential housing to required capacity with proper lubricant. 
Refer to Specifications. 


. Replace scored gears. Inspect all gears and bearings for 


possible damage. Clean and refill differential housing to 
required capacity with proper lubricant. 


. Replace scored gears. Inspect all gears, pinion bores and shaft 


for damage. Service as necessary. 


. Drain excess lubricant by removing fill plug and allow lubricant 
to level at lower edge of fill plug hole. 
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DIAGNOSIS AND TESTING (Continued) | 
CONTINUED 


_ CONDITION 


| LOSS OF LUBRICANT 


| AXLE OVERHEATING 


| GEAR TEETH BROKE 
~- | (RING GEAR AND PINION) 


| AXLE NOISE 


| ‘POSSIBLE CAUSES | 


. Worn axle shaft seals. 
. Cracked differential housing. 
. Worn drive pinion geal shaft 


seal. 


. Scored and worn yoke. 
. Axle cover not properly sealed. 


|. Lubricant level too low. 
. Incorrect grade of lubricant. 


. Bearings adjusted too tight. 
. Excessive gear wear. 


. Insufficient ring gear backlash. 


. Overloading. 
. Erratic clutch operation. 
. lce-spotted pavements. 


. Improper adjustments. 


. Insufficient lubricant. 


. Improper ring gear and drive 


pinion gear adjustment. 


. Unmatched ring gear and drive 
Pinion gear. 


. Worn teeth on ring gear or. 


drive pinion gear. 


. Loose drive pinion gear shaft 


bearings. 


. Loose differential bearings. 
. Misaligned or sprung ring gear. 
. Loose differential bearing cap 


bolts 


CORRECTION — 


. Replace worn seals. 
. Repair or replace housing as necessary. 
. Replace worn drive pinion gear shaft seal. 


. Replace worn or scored yoke and seal. 
. Remove cover and clean flange and reseal... 


. Refill differential housing. 
. Drain, flush and refill with correct amount of the correct 


lubricant. 


. Readjust bearings. 
. Inspect gears for excessive wear or scoring. Replace as. 


necessary. 


. Readjust ring gear backlash and ingpect g gears for possible 


scoring. 


. Replace gears. Examine other gears and bearings for sPossible 


damage. 


. Replace. gears and examine the remaining parts for possible 


damage. Avoid erratic clutch operation. 


. Replace gears. Examine the remaining parts for possible : 


damage. Replace parts as required. 


. Replace gears. Examine other parts for possible damage. 


Ensure ring gear backlash is correct. 


: Refill axle with ¢ correct amount of the proper lubricant. 


Also inspect for leaks and correct as necessary. 


. Check ring gear and pinion gear teeth contact pattern. 


. Remove unmatched ring gear and drive pinion gear. 


Replace with matched gear and drive pinion gear set. 


. Check teeth on ring gear and drive pinion gear for cortect 


contact. If necessary, replace with new matched set. 


. Adjust drive pinion gearshaft prong preload torque. 


. Adjust differential bearing preload torque. 
. Measure ring gear runout. 
. Tighten with specified torque 
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SERVICE PROCEDURES 


LUBRICANT CHANGE 


(1) Raise and support the vehicle. 

(2) Remove the lubricant fill hole plug from the 
differential housing cover. 

(3) Remove the differential housing cover and 
drain the lubricant from the housing. 

(4) Clean the housing cavity with a flushing oil, 
light engine oil or lint free cloth. Do not use water, 
steam, kerosene or gasoline for cleaning. 

(5) Remove the sealant from the housing and cover 
surfaces. Use solvent to clean the mating surfaces. 

(6) Apply a bead of Mopar® Silicone Rubber Seal- 
ant, or equivalent, to the housing cover (Fig. 3). 


SEALING 
SURFACE 


CONTOUR OF BEAD 







BEAD 
THICKNESS 
6.35mm (1/4") 
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Fig. 3 Typical Housing Cover With Sealant 


Install the housing cover within 5 minutes 
after applying the sealant. | 

(7) Install the cover and any identification tag. 
Tighten the cover bolts in a criss—cross pattern to 41 
N-m (30 ft. lbs.) torque. 

(8) Refill the differential with Mopar® Hypoid 
Gear Lubricant, or equivalent, to bottom of the fill 
plug hole. Refer to the Lubricant Specifications in 
this group for the quantity necessary. 

(9) Install the fill hole plug and lower the vehicle. 


DRIVE AXLE ASSEMBLY 


REMOVAL | 
(1) Raise and support the vehicle. 
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(2) Position a suitable lifting device under the 
axle. 

(3) Secure axle to device. 

(4) Remove the wheels and tires. 

(5) Remove the brake rotors and calipers from the 
axle. Refer to Group 5, Brakes, for proper procedures. 

(6) Disconnect the wheel sensor wiring harness 
from the vehicle wiring harness, if necessary. 

(7) Disconnect the vent hose from the axle shaft 
tube. 

(8) Mark the propeller shaft and yoke for installa- 
tion alignment reference. | 

(9) Remove propeller shaft. 

(10) Disconnect stabilizer bar links at the axle. 

(11) Disconnect shock absorbers from axle brack- 
ets. 

(12) Disconnect track bar. 

(13) Disconnect the tie rod and drag link from the 
steering knuckle. Refer to Group 2, Suspension, for 
proper procedures. 

(14) Disconnect the steering damper from the axle 
bracket. 

(15) Disconnect the upper and lower suspension 
arms from the axle brackets. 

(16) Lower the lifting device enough to remove the 
axle. The coil springs will drop with the axle. 

(17) Remove the coil springs from the axle. 


INSTALLATION 


CAUTION: The weight of the vehicle must be sup- 
ported by the springs before suspension arms and 
track bar fasteners can be tightened. If the springs 
are not at their normal ride position, ride height and 
handling could be affected. 


(1) Install the springs and retainer clips. Tighten 
the retainer bolts to 21 N-m (16 ft. lbs.) torque. 

(2) Support the axle on a suitable lifting device 
and position axle under the vehicle. 

(3) Raise the axle and align it with the spring 
pads. 

(4) Position the upper and lower suspension arms 
in the axle brackets. Loosely install bolts and nuts to 
hold suspension arms to the axle brackets. 

(5) Connect the vent hose to the axle shaft tube. 

(6) Connect the track bar to the axle bracket. 
Loosely install the bolt to hold the track bar to the 
axle bracket. 

(7) Install the shock absorbers and tighten the 
bolts to 23 N-m (17 ft. Ibs.) torque. 

(8) Install the stabilizer bar links to the axle 
brackets. Tighten the nut to 95 N-m (70 ft. Ibs.) 
torque. 

(9) Install the drag link and tie rod to the steering 
knuckles. Refer to Group 2, Suspension, for proper 
procedures. | 
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REMOVAL AND INSTALLATION (Continued) 


(10) Install the steering damper to the axle 
bracket and tighten the nut to 75 N-m (55 ft. Ibs.) 
torque. 

(11) Install the brake rotors and calipers. Refer to 
Group 5, Brakes, for the proper procedures. 

(12) Connect the wheel speed sensor wiring har- 
ness to the vehicle wiring harness, if necessary. 

(13) Align the previously made marks on the pro- 
peller shaft and the yoke. 

(14) Install the straps and bolts to hold the propel- 
ler shaft to the yoke. 

(15) Check and fill axle lubricant. Refer to the 
Lubricant Specifications in this group for the quan- 
tity necessary. 

(16) Install the wheel and tire assemblies. 

(17) Remove the lifting device from the axle and 
lower the vehicle. 

(18) Tighten the upper suspension arm nuts to 75 
N-m (55 ft. lbs.) torque. Tighten the lower suspension 
arm nuts to 115 N-m (85 ft. lbs.) torque. 

(19) Tighten the track bar bolt at the axle bracket 
to 100 N-m (74 ft. lbs.) torque. 

(20) Check the front wheel alignment. 


TUBE AXLE ASSEMBLY 


REMOVAL 

(1) Raise and support the vehicle. 

(2) Position a suitable lifting device under the 
axle. 

(3) Secure axle to device. 

(4) Remove the wheels and tires. 

(5) Remove the brake rotors and calipers from the 
axle. Refer to Group 5, Brakes, for proper procedures. 

(6) Disconnect the wheel sensor wiring harness 
from the vehicle wiring harness, if necessary. 

(7) Disconnect stabilizer bar links at the axle. 

(8) Disconnect shock absorbers from axle brackets. 

(9) Disconnect track bar. 

(10) Disconnect the tie rod and drag link from the 
steering knuckle. Refer to Group 2, Suspension, for 
proper procedures. 

(11) Disconnect the steering damper from the axle 
bracket. 

(12) Disconnect the upper and lower suspension 
arms from the axle brackets. 

(13) Lower the lifting device enough to remove the 
axle. The coil springs will drop with the axle. 

(14) Remove the coil springs from the axle. 


INSTALLATION 


CAUTION: The weight of the vehicle must be sup- 
ported by the springs before suspension arms and 
track bar fasteners can be tightened. If the springs 
are not at their normal ride position, ride height and 
handling could be affected. 
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(1) Install the springs and retainer clips. Tighten 
the retainer bolts to 21 N-m (16 ft. lbs.) torque. 

(2) Support the axle on a suitable lifting device 
and position axle under the vehicle. 

(3) Raise the axle and align it with the spring 
pads. 

(4) Position the upper and lower suspension arms 
in the axle brackets. Loosely install bolts and nuts to 
hold suspension arms to the axle brackets. 

(5) Connect the track bar to the axle bracket. 
Loosely install the bolt to hold the track bar to the 
axle bracket. 

(6) Install the shock absorbers and tighten the 
bolts to 23 N-m (17 ft. lbs.) torque. 

(7) Install the stabilizer bar links to the axle 
brackets. Tighten the nut to 95 N-m (70 ft. lbs.) 
torque. 

(8) Install the drag link and tie rod to the steering 
knuckles. Refer to Group 2, Suspension, for proper 
procedures. 

(9) Install the steering damper to the axle bracket 
and tighten the nut to 75 N-m (55 ft. lbs.) torque. 

(10) Install the brake rotors and calipers. Refer to 
Group 5, Brakes, for the proper procedures. 

(11) Connect the wheel speed sensor wiring har- 
ness to the vehicle wiring harness, if necessary. 

(12) Install the wheel and tire assemblies. 

(13) Remove the lifting device from the axle and 
lower the vehicle. 

(14) Tighten the upper suspension arm nuts to 75 
N-m (55 ft. Ibs.) torque. Tighten the lower suspension 
arm nuts to 115 N-m (85 ft. lbs.) torque. 

(15) Tighten the track bar bolt at the axle bracket 
to 100 N-m (74 ft. lbs.) torque. 

(16) Check the front wheel alignment. 


AXLE SHAFT—CARDAN U-JOINT 


Single cardan U-—joint components are not service- 
able. If defective, they must be replaced as a unit. If 
the bearings, seals, spider, or bearing caps are dam- 
aged or worn, replace the complete U-joint. 


REMOVAL 


CAUTION: Ciamp only the narrow forged portion of 
the yoke in the vise. Also, to avoid distorting the 
yoke, do not over tighten the vise jaws. 


(1) Remove axle shaft. 

(2) Remove the bearing cap retaining snap rings 
(Fig. 4). 

It can be helpful to saturate the bearing caps 
with penetrating oil prior to removal. 

(3) Locate a socket where the inside diameter is 
larger in diameter than the bearing cap. Place the 
socket (receiver) against the yoke and around the 
perimeter of the bearing cap to be removed. 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 4 Axle Shaft Outer U-—Joint 


(4) Locate a socket where the outside diameter is 
smaller in diameter than the bearing cap. Place the 
socket (driver) against the opposite bearing cap. 

(5) Position the yoke with the sockets in a vise 
(Fig. 5). 
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Fig. 5 Yoke Bearing Cap Removal 


(6) Compress the vise jaws to force the bearing cap 
into the larger socket (receiver). eee 

(7) Release the vise jaws. Remove the sockets and 
bearing cap that was partially forced out of the yoke. 

(8) Repeat the above procedure for the remaining 
bearing cap. 


XJ 





(9) Remove the remaining bearing cap, bearings, 
seals and spider from the propeller shaft yoke. 


INSTALLATION : 

(1) Pack the bearing caps 1/3 full of wheel bearing 
lubricant. Apply extreme pressure (EP), lithium—base 
lubricant to aid in installation. 

(2) Position the spider in the yoke. Insert the seals 
and bearings. Tap the bearing caps into the yoke 
bores far enough to hold the spider in position. 

(3) Place the socket (driver) against one bearing 
cap. Position the yoke with the socket wrench in a 
vise. . : 

(4) Compress the vise to force the bearing caps 
into the yoke. Force the caps enough to install the 
retaining clips. 

(5) Install the bearing cap retaining clips. 

(6) Install axle shaft. 


PINION SHAFT SEAL 


REMOVAL 

(1) Raise and support the vehicle. 

(2) Remove wheel and tire assemblies. 

(3) Remove brake rotors and calipers. Refer’ to 
Group 5, Brakes, for proper procedures. 

(4) Mark the propeller shaft and pinion yoke for 
installation reference. 

(5) Remove the propeller shaft from the yoke. 

(6) Rotate the pinion gear three or four times. 

(7) Measure the amount of torque necessary to 
rotate the pinion gear with a (in. lbs.) dial-type 
torque wrench. Record the torque reading for instal- 
lation reference. 

(8) Using Holder 6958 to hold the pinion yoke, 
remove the pinion nut and washer. 

(9) Use Remover C-452 and Wrench C-3281 to 
remove the pinion yoke (Fig. 6). 


SPECIAL TOOL 
C-3281 
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Fig. 6 Pinion Yoke Removal 
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REMOVAL AND INSTALLATION (Continued) 


(10) Use a suitable pry tool or a slide hammer 
mounted screw to remove the pinion shaft seal. 


INSTALLATION 

(1) Apply a light coating of gear lubricant on the 
lip of pinion seal. Install seal with Installer C-3972-A 
and Handle C-4171 (Fig. 7). 


- SPECIAL 


SPECIAL TOOL TOOL 
C-4171 C-3972-A 
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Fig. 7 Pinion Seal Installation 


(2) Install yoke on the pinion gear with Installer 
W-162-D, Cup 8109, and Holder 6958 (Fig. 8). 
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Fig. 8 Pinion Yoke Installation 


CAUTION: Do not exceed the minimum tightening 
torque when installing the pinion yoke retaining nut 
at this point. Damage to the pinion bearings may 
result. | 


(3) Install the pinion washer and a new nut on the 
pinion gear. Tighten the nut only enough to 
remove the shaft end play. 

(4) Tighten pinion nut to 217 N-m (160 ft. lbs.). 

(5) Rotate the pinion shaft using a (in. lbs.) torque 
wrench. Rotating torque should be equal to the read- 
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ing recorded during removal, plus an additional 0.56 
N-m (5 in. lbs.) (Fig. 9). 






PINION YOKE 


INCH POUND 
TORQUE WRENCH 


g 


Fig. 9 Check Pinion Rotation Torque 


(6) If the rotating torque is low, use Holder 6958 to 
hold the pinion yoke, and tighten the pinion shaft. 
nut in 6.8 N-m (5 ft. lbs.) increments until proper 
rotating torque is achieved. 

(7) Align the installation reference marks on the 
propeller shaft and yoke, and install the propeller 
shaft. | 

(8) Check and fill the gear lubricant. Refer to the 
Lubricant Specifications for gear lubricant require- 
ments. 

(9) Install the brake rotors and calipers. Refer to 
Group 5, Brakes, for proper procedures. 

(10) Install wheel and tire assemblies. 

(11) Lower the vehicle. 


HUB BEARING AND AXLE SHAFT 


If the axle shaft and hub bearing are being 
removed in order to service another component, the 
axle shaft and hub bearing can be removed as an 
assembly. : 


REMOVAL 

(1) Raise and support the vehicle. 

(2) Remove the wheel and tire assembly. 

(3) Remove the brake caliper and rotor. Refer to 
Group 5, Brakes, for proper procedures. 

(4) Remove ABS wheel speed sensor, if necessary. 
Refer to Group 5, Brakes, for proper procedures. 

(5) Remove the cotter pin, nut retainer, and axle 
hub nut (Fig. 10), if necessary. 

(6) Remove the hub to knuckle bolts (Fig. 11). 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 10 Hub, Knuckle and Axle Shaft 


(7) Remove the hub from the steering knuckle and 
axle shaft, if necessary. , 


(8) Remove hub bearing and axle shaft assembly 


(Fig. 12), or axle shaft from axle. Avoid damaging 


the axle shaft oil seals in the axle housing. 
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Fig. 11 Hub Bearing Bolts 


(9) Remove the brake rotor shield from the hub 
bearing or knuckle (Fig. 10). 


INSTALLATION 

(1) Thoroughly clean the axle shaft (Fig. 10) and 
apply a thin film of Mopar® Wheel Bearing Grease, 
or equivalent, to the shaft splines, seal contact sur- 
face, and hub bore. | 

(2) Install the brake rotor shield to the knuckle. 
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Fig. 12 Hub Bearing and Axle Assembly 


(3) Install the hub bearing and axle shaft assem- 
bly, or axle shaft, into the housing and differential 
side gears. Avoid damaging the axle shaft oil seals in 
the axle housing. 

(4) Install the hub bearing, if necessary. 

(5) Install the hub to knuckle bolts and tighten to 
102 N-m (75 ft. lbs.) torque. 

(6) Install the hub washer and nut, if necessary. 
Tighten the hub nut to 237 N-m (175 ft. lbs.) torque. 
Install the nut retainer and a new cotter pin (Fig. 
10). 

(7) Install ABS wheel speed sensor, if necessary. 
Refer to Group 5, Brakes, for proper procedures. 

(8) Install the brake rotor and caliper. Refer to 
Group 5, Brakes, for proper procedures. 

(9) Install the wheel and tire assembly. 


REMOVAL AND INSTALLATION (Continued) 


(10) Remove support and lower the vehicle. 


STEERING KNUCKLE AND BALL STUDS 

Ball stud service procedures below require removal 
of the hub bearing and axle shaft. Removal and 
installation of upper and lower ball studs require the 
use of Tool Kit 6289. 


KNUCKLE REMOVAL 

(1) Remove hub bearing and axle shaft. 

(2) Disconnect the tie-rod or drag link from the 
steering knuckle arm. Refer to Group 2, Suspension, 
for proper procedures. 

(3) Remove the cotter pins from the upper and 
lower ball studs. 

(4) Remove the upper and lower ball stud nuts. 

(5) Strike the steering knuckle with a brass ham- 
mer to loosen knuckle from the ball studs. Remove 
knuckle from ball studs (Fig. 13). 


UPPER BALL STUD REPLACEMENT 
(1) Position tools as shown to remove and install 
ball stud (Fig. 14). 


LOWER BALL STUD REPLACEMENT 
(1) Position tools as shown to remove and install 
ball stud (Fig. 15). 
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Fig. 13 Steering Knuckle Removal/installation 


KNUCKLE INSTALLATION 
(1) Position the steering knuckle on the ball studs. 





INSTALLATION 
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Fig. 14 Upper Ball Stud Remove/install 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 15 Lower Ball Stud Remove/insiall 


(2) Install and tighten the bottom retaining nut to 
109 N-m (80 ft. lbs.) torque. Install new cotter pin. 

(3) Install and tighten the top retaining nut to 101 
N-m (75 ft. lbs.) torque. Install new cotter pin. 

(4) Install the hub bearing and axle shaft. 

(5) Connect the tie-rod or drag link end to the 
steering knuckle arm. Refer to Group 2, Suspension, 
for proper procedures. 


AXLE BUSHING REPLACEMENT 


Refer to Group 2, Suspension, for the proper axle 
bushing procedures. 


DIFFERENTIAL 


REMOVAL 

(1) Raise and support vehicle. 

(2) Remove the lubricant fill hole plug from the 
differential housing cover. 

(3) Remove the differential housing cover and 
allow fluid to drain. 

(4) Remove hub bearings and axle shafts. 

(5) Note the installation reference letters stamped 
on the bearing caps and housing machined sealing 
surface (Fig. 16). 

(6) Loosen the differential bearing cap bolts. 





INSTALLATION 
EFERENCE LETTERS 


INSTALLATION 
REFERENCE LETTERS 


Fig. 16 Bearing Cap Identification 
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REMOVAL AND INSTALLATION (Continued) 


(7) Position Spreader W-129-B, utilizing some 
items from Adapter Kit 6987, with the tool dowel 
pins seated in the locating holes (Fig. 17). Install the 
holddown clamps and tighten the tool turnbuckle fin- 
ger—tight. 
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Fig. 17 Install Axle Housing Spreader 


(8) Install a Guide Pin C-3288-B at the left side of 
the differential housing. Attach Dial Indicator C-3339 
to guide pin. Load the lever adapter against the 
opposite side of the housing (Fig. 18) and zero the 
indicator. 












SPECIAL >-—~DIAL INDICATOR 

WB ipbde = Sal ~~ xLEVER 

c-3339 6 TA . NOAPTER 
PC TOE 
Le / / WES : LY 
wel No . 

NZ 
SPECIAL RQ 14 
ITOOL | Spr I 
G-3288-B SV ON DT 
By A 






_~SPECIAL LP | 
KK SL 80a534c6 


= "TOOL 
Fig. 18 Install Dial Indicator 


W-129-B 
CAUTION: Do not spread over 0.50 mm (0.020 in). lf 
the housing is over-spread, it could be distorted or 
damaged. 
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(9) Spread the housing enough to remove the dif- 
ferential case from the housing. Measure the dis- 
tance with the dial indicator (Fig. 19). 
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Fig. 19 Spread Axle Housing 


(10) Remove the dial indicator. 

(11) While holding the differential case in position, 
remove the differential bearing cap bolts and caps. 

(12) Remove the differential from the housing. 
Ensure that the differential bearing cups remain in 
position on the differential bearings (Fig. 20). 
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Fig. 20 Differential Case Removal 


(13) Mark or tag the differential bearing cups to 
indicate which side of the differential they were 
removed from. 

(14) Remove spreader from housing. 
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REMOVAL AND INSTALLATION (Continued) 


INSTALLATION | 

If replacement differential bearings or differential 
case are being installed, differential side bearing shim 
requirements may change. Refer to the Differential 
Bearing Preload and Gear Backlash procedures in this 
section to determine the proper shim selection. 

(1) Position Spreader W-129-B, utilizing some items 
from Adapter Kit 6987, with the tool dowel pins seated 
in the locating holes (Fig. 21). Install the holddown 
clamps and tighten the tool turnbuckle finger—tight. 
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Fig. 21 Install Axle Housing Spreader 


(2) Install a Guide Pin C-3288-B at the left side of 
the differential housing. Attach Dial Indicator C-3339 to 
guide pin. Load the lever adapter against the opposite 
side of the housing (Fig. 18) and zero the indicator. 


CAUTION: Do not spread over 0.50 mm (0.020 in). If 
the housing is over-spread, it could be distorted or 
damaged. 


(3) Spread the housing enough to install the case 
in the housing. Measure the distance with the dial 
indicator (Fig. 19). 

(4) Remove the dial indicator. 

(5) Install differential case in the housing. . Ensure 
that the differential bearing cups remain in position on 
the differential bearings. Tap the differential case to 
ensure the bearings cups are fully seated in the housing. 

(6) Install the bearing caps at their original loca- 
tions (Fig. 22). | : | 

(7) Loosely install differential bearing cap bolts. 

(8) Remove axle housing spreader. 

(9) Tighten the bearing cap bolts to 61 N-m (465 ft. 
Ibs.) torque. 
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INSTALLATION 
REFERENCE LETTERS 





Fig. 22 Differential Bearing Cap Reference Letters 
(10) Install the hub bearings and axle shafts. 


DIFFERENTIAL SIDE BEARINGS 


REMOVAL 
(1) Remove differential case from axle housing. 
(2) Remove the bearings from the differential case 
with Puller/Press C-293-PA, C-293-39 Blocks, and 
Plug SP-3289 (Fig. 23). 
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Fig. 23 Differential Bearing Removal 





REMOVAL AND INSTALLATION (Continued) 


INSTALLATION 

If replacement differential side bearings or differ- 
ential case are being installed, differential side bear- 
ing shim requirements may change. Refer to the 
Differential Bearing Preload and Gear Backlash pro- 
cedures in this section to determine the proper shim 
selection. 

(1) Using Installer C-3716-A and Handle C-4171, 
install differential side bearings (Fig. 24). 
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Fig. 24 Differential Side Bearing Installation 


(2) Install differential in axle housing. 


AXLE SHAFT OIL SEAL 


REMOVAL 

(1) Raise and support vehicle. 

(2) Remove differential assembly. 

(3) Remove the inner axle shaft seals with a pry 
bay. 


INSTALLATION 

(1) Remove any sealer remaining from original 
seals. 

(2) Remove sealer from axle tube to housing junc- 
tion, if necessary. 

(3) Install oil seals with Discs 8110 and Turn- 
buckle 6797 (Fig. 25). Tighten tool until disc bottoms 
in housing. 

(4) Install differential assembly. 


RING GEAR 


The ring and pinion gears are service in a matched 
set. Do not replace the ring gear without replacing 
the pinion gear. 
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Fig. 25 Axle Seal Installation 


REMOVAL 

(1) Remove differential from pale housing. 

(2) Place differential case in a suitable vise with 
soft metal jaw protectors. (Fig. 26) 

(3) Remove bolts holding ring gear to differential 
case. 

(4) Using a soft hammer, drive ring gear from dif- 
ferential case (Fig. 26). 





CASE — RINGGEAR 


= 
FS IA 


J9202-76 


Fig. 26 Ring Gear Removal 
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REMOVAL AND INSTALLATION (Continued) 


INSTALLATION 


CAUTION: Do not reuse the bolts that held the ring 
gear to the differential case. The bolts can fracture 
causing extensive damage. 


(1) Invert the differential case and start two ring 
gear bolts. This will provide case-to-ring gear bolt 
hole alignment. 

(2) Invert the differential case in the vise. 

(3) Install new ring gear bolts and alternately 
tighten to 95-122 N-m (70-90 ft. lbs.) torque (Fig. 27). 

(4) Install differential in axle housing and verify 
gear mesh and contact pattern. 
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Fig. 27 Ring Gear Bolt Installation 
PINION GEAR 


The ring and pinion gears are serviced as a 
matched set. Do not replace the pinion gear without 
replacing the ring gear. 


REMOVAL 

(1) Remove differential assembly from axle hous- 
ing. 

(2) Mark pinion yoke and propeller shaft for 
installation alignment. 

(3) Disconnect propeller shaft from pinion yoke. 
Using suitable wire, tie propeller shaft to underbody. 

(4) Using Holder 6958 to hold yoke, remove the 
pinion nut and washer (Fig. 28). 

(5) Using Remover C-452 and Holder C-3281, 
remove the pinion yoke from pinion shaft (Fig. 29). 

(6) Remove the pinion gear and preload shims 
from housing (Fig. 30). Catch the pinion with your 
hand to prevent it from falling and being damaged. 
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Fig. 28 Pinion Yoke Holder—Typical 
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Fig. 29 Pinion Yoke Removal 
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Fig. 30 Remove Pinion Gear 





REMOVAL AND INSTALLATION (Continued) 


(7) Remove the front pinion bearing cup, bearing, 
oil slinger, if equipped, and pinion seal with Remover 
D-147 and Handle C—4171 (Fig. 31). 





REMOVER 
Fig. 31 Front Bearing Cup Removal 
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(8) Remove the rear pinion bearing cup from axle 
housing (Fig. 32). Use Remover D-149 and Handle 
C-4171. 

(9) Remove the depth shims from rear pinion bear- 
ing cup bore in axle housing. Record the thickness of 
the depth shims. 


NOTE: The pinion depth shims can be very thin. Verify 
that all shims have been removed before proceeding. 


(10) Remove the rear pinion bearing from the pin- 
ion with Puller/Press C-—293-PA and Adapters 
C-293-39 (Fig. 33). 

Place 4 adapter blocks so they do not damage 
the bearing cage. 
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Fig. 32 Rear Bearing Cup Removal 
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Fig. 33 Inner Bearing Removal 
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REMOVAL AND INSTALLATION (Continued) 
INSTALLATION 





NOTE: Pinion depth shims are placed between the 
rear pinion bearing cup and axle housing to achieve 
proper ring and pinion gear mesh. If the factory 
installed ring and pinion gears are reused, the pin- 
ion depth shim should not require replacement. 
Refer to Pinion Gear Depth to select the proper 
thickness shim before installing pinion gear. 


(1) Place proper thickness depth shim in rear pin- 
ion bearing cup bore in the axle housing. 

(2) Apply Mopar® Door Ease, or equivalent, stick 
lubricant to outside surface of rear pinion bearing 
cup. Install the bearing cup with Installer D-146 and 





Handle C-4171 (Fig. 34). Verify cup is correctly Me J9402-65 
seated. Fig. 35 Pinion Outer Bearing Cup Installation 
INSTALLER 
SPECIAL 
SPECIAL TOOL TOOL 
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Fig. 36 Pinion Seal Installation 
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Fig. 34 Rear Pinion Bearing Cup Installation 


; : INSTALLATION 
(3) Apply Mopar® Door Ease, or equivalent, stick - TOOL 
lubricant to outside surface of front pinion bearing 
cup. Install the bearing cup with Installer D-144 and 
Handle C—4171 (Fig. 35). | DRIVE 
(4) Install front pinion bearing, and oil slinger, if ~~ 
equipped. 
(5) Apply a light coating of gear lubricant on the coven 
lip of pinion seal. Install seal with Installer C-3972-A 
and Handle C—4171 (Fig. 36). 
(6) Install the rear pinion bearing and oil slinger, ner 
if equipped, on the pinion gear with Installer W-262 
and a shop press (Fig. 37). 
DRIVE 
PINION GEAR J9302-68 





Fig. 37 Rear Pinion Bearing Installation 


XJ 
REMOVAL AND INSTALLATION (Continued) 


(7) Install pinion bearing preload shims onto the CAUTION: Never loosen opinion gear nut to 
pinion gear (Fig. 38). | decrease pinion gear bearing rotating torque and 

(8) Install pinion gear in housing. never exceed specified preload rotating torque. 

(9) Install yoke with Installer W-162-B, Cup 8109, | 
and Holder 6958 (Fig. 39). 
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(10) Install the pinion washer and a new nut on \ 
the pinion gear. Tighten the nut to 217 N-m (160 ft. 80a0c504 
Ibs.) (Fig. 40). : . = 
Fig. 40 Tightening Pinion Nut 
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Fig. 38 Pinion Preload Shims—Typical 
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REMOVAL AND INSTALLATION (Continued) 


(11) Check bearing preload torque with an inch 
pound torque wrench (Fig. 41). The torque necessary 
to rotate the pinion gear should be: 

e Original Bearings—1 to 3 N-m (10 to 20 in. lbs.). 

e New Bearings—2 to 5 N-m (15 to 35 in. lbs.). 

(12) If rotating torque is above the desired 
amount, remove the pinion yoke and increase the 
preload shim pack thickness. Increasing the shim 
pack thickness 0.025 mm (0.001 in.) will decrease the 
rotating torque approximately 0.9 N-m (8 in. lbs.). 

(13) Tighten pinion shaft nut in 6.8 N-m (5 ft. lbs.) 
increments until the maximum tightening or desired 
rotating torque is reached. 

(14) If the maximum tightening torque is reached 
prior to achieving the desired rotating torque, remove 
the pinion yoke and decrease the thickness of the 
preload shim pack. Decreasing the shim pack thick- 
ness 0.025 mm (0.001 in.) will increase the rotating 
torque approximately 0.9 N-m (8 in. lbs.). 
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Fig. 41 Check Pinion Gear Rotating Torque 
(15) Install differential assembly. 


DISASSEMBLY AND ASSEMBLY 


STANDARD DIFFERENTIAL 


DISASSEMBLY 

(1) Remove the ring gear. 

(2) Using a suitable roll pin punch, drive out the 
roll pin holding pinion gear mate shaft in the differ- 
ential case (Fig. 42). | 

(3) Remove the pinion gear mate shaft from the 
differential case and the pinion mate gears. 








SHAFT ™ 
LOCKPIN 


J9302-33 


Fig. 42 Mate Shaft Roll Pin Removal 


(4) Rotate differential side gears and remove the 
pinion mate gears and thrust washers (Fig. 43). 
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Fig. 43 Pinion Mate Gear Removal 


(5) Remove the differential side gears and thrust 
washers. 


ASSEMBLY 
(1) Install the differential side gears and thrust 
washers. — 


a 





DISASSEMBLY AND ASSEMBLY (Continued) 


(2) Install the pinion mate cent and thrust wash- 
ers. 

(3) Install the pinion gear mate shaft. Align the 
roll pin holes in shaft and the differential case. 

(4) Install the roll pin to hold the pinion mate 
shaft in the differential case (Fig. 44). 
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Fig. 44 Mate Shaft Roll Pin Installation 


(5) Install the ring gear. 
(6) Lubricate all differential components with 
hypoid gear lubricant. 


FINAL ASSEMBLY 


(1) Scrape the residual sealant from the housing 
and cover mating surfaces. Clean the mating surfaces 
with mineral spirits. Apply a bead of Mopar® Silicone 
Rubber Sealant, or equivalent, on the housing cover 
(Fig. 45). 

Install the housing cover within 5 minutes 
after applying the sealant. 

(2) Install the cover on the differential with the 
attaching bolts. Install the identification tag. Tighten 
the cover bolts to 41 N-m (30 ft. lbs.) torque. 


CAUTION: Overfilling the differential can result in. 


lubricant foaming and overheating. 


(3) Refill the differential housing with gear lubri- 
cant. Refer to the Lubricant Specifications section of 
this group for the gear lubricant requirements. 

(4) Install the fill hole plug. 
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SEALING 
SURFACE 


CONTOUR OF BEAD 






BEAD 
THICKNESS 


6.35mm (1/4") J9302-30 


Fig. 45 Typical Housing Cover With Sealant 
CLEANING AND INSPECTION 


CARDAN U-JOINT 


Clean all the U-joint yoke bores with cleaning sol- 
vent and a wire brush. Ensure that all the rust and — 
foreign matter are removed from the bores. 

Inspect the yokes for distortion, cracks and worn 
bearing cap bores. 

Replace the complete U-—joint if any of the compo- 
nents are defective. 


AXLE COMPONENTS 


Wash differential components with cleaning solvent 
and dry with compressed air. Do not steam clean 
the differential components. 

Wash bearings with solvent and towel dry, or dry 
with compressed air. DO NOT spin bearings with 
compressed air. Cup and bearing must be 
replaced as matched sets only. 

Clean axle shaft tubes and oil channels in bousine 

Inspect for; 

e Smooth appearance with no broken/dented sur- 
faces on the bearing rollers or the roller contact sur- 
faces. 

e Bearing cups must not be distorted or cracked. 

e Machined surfaces should be smooth and with- 
out any raised edges. 

e Raised metal on shoulders of cup bores should 
be removed with a hand stone. 

e Wear and damage to pinion gear mate shaft, 
pinion gears, side gears and thrust washers. Replace 
as a matched set only. 
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e Ring and pinion gear for worn and chipped 
teeth. 

e Ring gear for damaged bolt threads. Replaced as 
a matched set only. 

e Pinion yoke for cracks, worn splines, pitted 
areas, and a rough/corroded seal contact surface. 
Repair or replace as necessary. 

e Preload shims for damage and distortion. Install 
new shims, if necessary. 


ADJUSTMENTS 
PINION GEAR DEPTH 


GENERAL INFORMATION 
Ring and pinion gears are supplied as matched 
sets only. The identifying numbers for the ring and 
pinion gear are etched into the face of each gear (Fig. 
46). A plus (+) number, minus (—) number or zero (0) 
is etched into the face of the pinion gear. This num- 
ber is the amount (in thousandths of an inch) the 
depth varies from the standard depth setting of a 
pinion etched with a (0). The standard setting from 
the center line of the ring gear to the back face of the 
pinion is 92.08 mm (38.625 in.). The standard depth 
provides the best gear tooth contact pattern. Refer to 
Backlash and Contact Pattern Analysis paragraph 3 in 
this section for additional information. 
DRIVE PINION 


GEAR DEPTH 
VARIANCE 


PRODUCTION 


NUMBERS S A r= 











GEAR MATCHING NUMBE 


(SAME AS RING GEAR NUMBER) J9003-100 


Fig. 46 Pinion Gear ID Numbers 


Compensation for pinion depth variance is 
achieved with select shims. The shims are placed 
behind the rear pinion bearing cup (Fig. 47). 

If a new gear set is being installed, note the depth 
variance etched into both the original and replace- 
ment pinion gear. Add or subtract the thickness of 
the original depth shims to compensate for the differ- 
ence in the depth variances. Refer to the Depth Vari- 
ance chart. 








DRIVE 
PINION GEAR 


DIFFERENTIAL 
BEARING 


—_ J9402-5 


Fig. 47 Shim Locations 


Note where Old and New Pinion Marking columns 
intersect. Intersecting figure represents plus or 
minus the amount needed. 

Note the etched number on the face of the drive 
pinion gear (—1, —2, 0, +1, +2, etc.). The numbers rep- 
resent thousands of an inch deviation from the stan- 
dard. If the number is negative, add that value to the 
required thickness of the depth shims. If the number 
is positive, subtract that value from the thickness of 
the depth shim. If the number is 0 no change is nec- 
essary. 


PINION DEPTH MEASUREMENT AND 
ADJUSTMENT 

Measurements are taken with pinion bearing cups 
and pinion bearings installed in the axle housing 
without any shims placed behind the rear pinion 
bearing cup. Take measurements with Pinion Gauge 
Set 6774 and Dial Indicator C-3339 (Fig. 48). | 

(1) Assemble Pinion Height Block 6739, Pinion 
Block 6733, and rear pinion bearing onto Screw 6741 
(Fig. 48). 

(2) Insert assembled height gauge components, 


rear bearing and screw into axle housing through 


pinion bearing cups (Fig. 49). 

(3) Install front pinion bearing and Cone-nut 6740 
hand tight (Fig. 48). 

(4) Place Arbor Disc 6732 on “Arbor D-115-3 in posi- 
tion in axle housing side bearing cradles (Fig. 50). 
Install differential bearing caps on Arbor Discs and 
tighten cap bolts to 41 N-m (30 ft. Ibs.). 
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PINION GEAR DEPTH VARIANCE 
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Gear Depth 
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DIAL INDICATOR 
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PINION HEIGHT 
BLOCK CONE 





PINION BLOCK 


SCOOTER BLOCK 


ARBOR DISC 


J9403-45 


Fig. 48 Pinion Gear Depth Gauge Tools—Typical 


NOTE: Arbor Discs 6732 has different step diame- 
ters to fit other axles. Choose proper step for axle 
being serviced. 


(5) Assemble Dial Indicator C-3339 into Scooter 
Block D-115-2 and secure set screw. 

(6) Place Scooter Block/Dial Indicator in position 
in axle housing so dial probe and scooter block are 
flush against the rearward surface of the pinion 
height block (Fig. 48). Hold scooter block in place and 
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Fig. 49 Pinion Height Block—Typical 


zero the dial indicator face to the pointer. Tighten 
dial indicator face lock screw. | 

(7) With scooter block still in position against the 
pinion height block, slowly slide the dial indicator 
probe over the edge of the pinion height block. 

(8) Slide the dial indicator probe across the gap 
between the pinion height block and the arbor bar 
with the scooter block against the pinion height block 
(Fig. 51). When the dial probe contacts the arbor bar, 
the dial pointer will turn clockwise. Bring dial 
pointer back to zero against the arbor bar, do not 
turn dial face. Continue moving the dial probe to the 
crest of the arbor bar and record the highest reading. 
If the dial indicator can not achieve the zero reading, 
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ARBOR DISC 


ARBOR 


PINION 


HEIGHT BLOCK J9403-37 


Fig. 50 Gauge Tools In Housing—Typical 


the rear bearing cup or the pinion depth gauge set is 
not installed correctly. 

(9) Select a shim equal to the dial indicator read- 
ing plus the drive pinion gear depth variance number 
etched in the face of the pinion gear (Fig. 46). For 
example, if the depth variance is —2, add +0.002 in. 
to the dial indicator reading. 


NOTE: If an oil slinger is used behind the inner pin- 
ion bearing, deduct the thickness of the slinger 
from the dial indicator reading and use that total for 
shim selection. 


™ 
ARBOR SCOOTER BLOCK 






DIAL | 
INDICATOR 


FQ 


J9403-38 


Fig. 51 Pinion Gear Depth Measurement—Typical 


DIFFERENTIAL BEARING PRELOAD AND GEAR 
BACKLASH , E 


INTRODUCTION 

Differential side bearing preload and gear backlash 
is achieved by selective shims positioned behind the 
differential side bearing cones. The proper shim 
thickness can be determined using slip-fit dummy 
bearings D-348 in place of the differential side bear- 
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ings and a dial indicator C-3339. Before proceeding 
with the differential bearing preload and gear back- 
lash measurements, measure the pinion gear depth 
and prepare the pinion gear for installation. Estab- 
lishing proper pinion gear depth is essential to estab- 
lishing gear backlash and tooth contact patterns. 
After the overall shim thickness to take up differen- 
tial side play is measured, the pinion gear is 
installed, and the gear backlash shim thickness is 
measured. The overall shim thickness is the total of 
the dial indicator reading and the preload specifica- 
tion added together. The gear backlash measurement 
determines the thickness of the shim used on the 
ring gear side of the differential case. Subtract the 
gear backlash shim thickness from the total overall 
shim thickness and select that amount for the pinion 
gear side of the differential (Fig. 52). Differential 
shim measurements are performed with axle 
spreader W-129-B removed. | | 









DRIVE 
PINION GEAR 
DEPTH 
SHIM 


DIFFERENTIAL 
BEARING ~ | 
ae J9402-5 


Fig. 52 Axle Adjustment Shim Locations 
SHIM SELECTION 


NOTE: It is difficult to salvage the differential side 
bearings during the removal procedure. Install 
replacement bearings if necessary. 


(1) Remove differential side bearings from differ- 
ential case. | 

(2) Remove factory installed shims from differen- 
tial case. 

(3) Install ring gear on differential case and 
tighten bolts to specification. — 

(4) Install dummy side bearings D-348 on differen- 
tial case. 


ADJUSTMENTS (Continued) 


(5) Install differential case in axle housing. 
(6) Install the marked bearing caps in their correct 
positions. Install and snug the bolts (Fig. 53). 


AXLE 
HOUSING 


BEARING 






DIFFERENTIAL 7 
CASE 


80a534d1 


Fig. 53 Tighten Bolts Holding Bearing Caps’ 


(7) Using a dead-blow type mallet, seat the differ- 
ential dummy bearings to each side of the axle hous- 
ing (Fig. 54) and (Fig. 55). 


AXLE 


MALLET HOUSING 





’ DIFFERENTIAL 
. CASE 


80a534d2 


Fig. 54 Seat Pinion Gear Side Differential Dummy 

| Side Bearing | 

(8) Thread guide stud C-3288-B into rear cover 
bolt hole below ring gear (Fig. 56). 

(9) Attach a dial indicator C-3339 to guide stud. 
Position the dial indicator plunger on a flat surface 
between the ring gear bolt heads (Fig. 56). 

(10) Push and hold differential case to pinion gear 
side of axle housing (Fig. 57). | 

(11) Zero dial indicator face to pointer (Fig. 57). 
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Fig. 55 Seat Ring Gear Side Differential Dummy 
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Fig. 56 Differential Side play Measurement 
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Fig. 57 Hold Differential Case and Zero Dial Indicator 
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ADJUSTMENTS (Continued) 


(12) Push and hold differential case to ring gear 
side of the axle housing (Fig. 58). 
(13) Record dial indicator reading (Fig. 58). 


READ DIAL J, || ——__FORCE DIFFERENTIAL 
INDICATOR \ 2s CASE TO RING GEAR 


i, 







HOUSING 


60a534d5 


Fig. 58 Hold Differential Case and Read Dial 
Indicator 


(14) Add 0.008 in. (0.2 mm) to the zero end play 
total. This new total represents the thickness of 
shims to compress, or preload the new bearings when 
the differential is installed. 

(15) Rotate dial indicator out of the way on the 
guide stud. 

(16) Remove differential case and dummy bearings 
from axle housing. 

(17) Install the pinion gear in axle housing. Install 
the pinion yoke and establish the correct pinion 
rotating torque. 

(18) Install differential case and dummy bearings 
D-348 in axle housing (without shims), install bear- 
ing caps and tighten bolts snug. 

(19) Seat ring gear side dummy bearing (Fig. 55). 

(20) Position the dial indicator plunger on a flat 
surface between the ring gear bolt heads. (Fig. 56). 
(21) Push and hold differential case toward pinion 
gear (Fig. 59). 

(22) Zero dial indicator face to pointer (Fig. 59). 

(23) Push and hold differential case to ring gear 
side of the axle housing (Fig. 60). 

(24) Record dial indicator reading (Fig. 60). 

(25) Subtract 0.002 in. (0.05 mm) from the dial 
indicator reading to compensate for backlash between 
ring and pinion gears. This total is the thickness 
shim required to achieve proper backlash. 

(26) Subtract the backlash shim thickness from 
the total preload shim thickness. The remainder is 
the shim thickness required on the pinion side of the 
axle housing. 

(27) Rotate dial indicator out of the way on guide 
stud. 

(28) Remove differential case and dummy bearings 
from axle housing. 
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Fig. 60 Hold Differential Case and Read Dial 
Indicator 


(29) Install side bearing shims on differential case 
hubs. | | 

(30) Install side bearings and cups on differential 
case. 

(31) Install spreader W-129-B, utilizing some items 
from Adapter Set 6987, on axle housing and spread 
axle opening enough to receive differential case. 

(32) Install differential case in axle housing. 

(33) Remove spreader from axle housing. 

(34) Rotate the differential case several times to 
seat the side bearings. 

(35) Position the indicator plunger against a ring 
gear tooth (Fig. 61). 

(36) Push and hold ring gear upward while not 
allowing the pinion gear to rotate. 

(37) Zero dial indicator face to pointer. 

(38) Push and hold ring gear downward while not 
allowing the pinion gear to rotate. Dial indicator 
reading should be between 0.12 mm (0.005 in.) and 
0.20 mm (0.008 in.). If backlash is not within specifi- 


ADJUSTMENTS (Continued) 





cations transfer the necessary amount of shim thick- 
ness from one side of the axle housing to the other 
(Fig. 62). 

(39) Verify differential case and ring gear runout 
by measuring ring to pinion gear backlash at several 
locations around the ring gear. Readings should not 
vary more than 0.05 mm (0.002 in.). If readings vary 
more than specified, the ring gear or ne differential 
case is defective. 


After the proper backlash is aihieved perform 


Gear Contact Pattern Analysis procedure. 


‘DIAL 
INDICATOR 


Fig. 61 Ring Gear Backlash Measurement 
GEAR CONTACT PATTERN ANALYSIS 


The ring and pinion gear teeth contact patterns 
will show if the pinion gear depth is correct in the 
axle housing. It will also show if the ring gear back- 
lash has been adjusted correctly. The backlash can be 
adjusted within specifications to achieve desired 
tooth contact patterns. 

(1) Apply a thin coat of hydrated ferric oxide, or 
equivalent, to the drive and coast side of the ring 
gear teeth. 

(2) Wrap, twist, and hold a shop towel around the 
pinion yoke to increase the turning resistance of the 
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Fig. 62 Backlash Shim Adjustment 


pinion gear. This will provide a more distinct contact 
pattern. | 

(3) Using a boxed end wrench on a ring gear bolt, 
Rotate the differential case one complete revolution 
in both directions while a load is being applied from 
shop towel. 

The areas on the ring gear teeth with the greatest 
degree of contact against the pinion gear teeth will 
squeegee the compound to the areas with the least 
amount of contact. Note and compare patterns on the 
ring gear teeth to Gear Tooth Contact Patterns chart 
(Fig. 63) and adjust pinion depth and gear backlash 
as necessary. 
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DRIVE SIDE COAST SIDE 
OF RING OF RING 
GEAR TEETH GEAR TEETH 


DESIRABLE CONTACT PATTERN. 
PATTERN SHOULD BE CENTERED 
ON THE DRIVE SIDE OF TOOTH. 
PATTERN SHOULD BE CENTERED ON 
THE COAST SIDE OF TOOTH, 

BUT MAY BE SLIGHTLY TOWARD 

THE TOE. THERE SHOULD ALWAYS 
BE SOME CLEARANCE BETWEEN 
CONTACT PATTERN AND TOP OF 
THE TOOTH. 


RING GEAR BACKLASH CORRECT. 
THINNER PINION GEAR DEPTH 
SHIM REQUIRED. 


RING GEAR BACKLASH CORRECT. 
THICKER PINION GEAR DEPTH 
SHIM REQUIRED. 


PINION GEAR DEPTH SHIM 
CORRECT. DECREASE RING 
GEAR BACKLASH. 


PINION GEAR DEPTH SHIM 
CORRECT. INCREASE RING 
GEAR BACKLASH. 
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Fig. 63 Gear Tooth Contact Patterns 


XJ DIFFERENTIAL AND DRIVELINE 3 - 29 


SPECIFICATIONS 
DANA 30 AXLE 
..0.4 ced 'g s.r a er ee a ee Hypoid 
Lubricant.......... SAE Thermally Stable 80W-—90 
Lube Capacity...............000. 1.2 L (2.5 pts.) 
Axle Ratio......... 3.07, 3.31, 3.54, 3.55, 3.73, 4.10 
Differential Side Gear 
Clearance ....... 0.12—0.20 mm (0.005—0.008 in.) 
Ring Gear Diameter .......... 18.09 cm (7.125 in.) 
Backlash ............ 0—0.15 mm (0.005—0.008 in.) 
Pinion Std. Depth ............ 92.1 mm (3.625 in.) 
Pinion Bearing Rotating Torque................. 
Original Bearings......... 1-2 N-m (10-20 in. lbs.) 
New Bearings .......... 1.5-4 N-m (15-35 in. Ibs.) 
DANA 30 AXLE 
DESCRIPTION TORQUE 
Fill Hole Plug............... 34 N-m (25 ft. Ibs.) 
Diff. Cover Bolt ............. 41 N-m (380 ft. lbs.) 
Bearing Cap Bolt............ 61 N-m (45 ft. Ibs.) 
Ring Gear Bolt ....... 95-122 N-m (70-90 ft. lbs.) 
Axle Nut ................. 237 N-m (175 ft. ibs.) 
Hub Brg. Bolt.............. 102 N-m (75 ft. lbs.) 
Lower Ball Stud............ 108 N-m (80 ft. lbs.) 
Upper Ball Stud............ 101 N-m (75 ft. Ibs.) 


SPECIAL TOOLS 
DANA 30 AXLE 












cy 
/} / 


AAA 


Puller—C-293-PA 


Plug—SP-3289 


Adapter—C-293-39 





Wrench—C-3281 
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Installer—W-162-D 


O 


Cup—8109 


Driver—C-3716-A 


Handle—C-4171 





Remover/installer—6289 





| Installer—D-146 


XI 
SPECIAL TOOLS (Continued) 





Installer—6761 


Installer—6752 





Installer Discs—8110 


Turnbuckle—6797 








6733 6734 6735 6740 


Tool Set, Pinion Depth—6774 


DIFFERENTIAL AND DRIVELINE 





Gauge Block—6733 


Spanner—6958 





Installer—C-3972-A 





Spreader—W-129-B 
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SPECIAL TOOLS (Continued) 
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1-1/8 HEX TURNBUCKLE 1-1/4 HEX TURNBUCKLE 





Adapter Kit—6987 


Pilot Stud—C-3288-B 





Remover—D-147 





Installer—D-144 





Installer—W-262 
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GENERAL INFORMATION 
DANA 35 AXLE 


The Dana 35 axle housing has an iron center cast- 
ing (differential housing) with axle shaft tubes 
extending from either side. The tubes are pressed 
into and welded to the differential housing to form a 
one-piece axle housing. 

The integral type, hypoid gear design, housing has 
the centerline of the pinion set below the centerline 
of the ring gear. 

The axle has a vent hose to relieve internal pres- 
sure caused by lubricant vaporization and internal 
expansion. © 

The axles are equipped with semi-—floating axle 
shafts, meaning that loads are supported by the axle 
shaft and bearings. The axle shafts are retained by 
C—clips in the differential side gears. 

The cover provides a means for servicing the differ- 
ential without removing the axle. 

For vehicles equipped with ABS brakes, the axles 
have a tone ring pressed onto the axle shaft. Use 
care when removing axle shafts to ensure that the 
tone wheel or the wheel speed sensor are not dam- 
aged. 


The Dana 35 axle has the assembly part number 
and gear ratio listed on a tag. The tag is attached to 
the differential housing by a cover bolt. Build date 
identification codes are stamped on the cover side of 
an axle shaft tube. 7 

The differential case is a one-piece decien, The dif- 
ferential pinion mate shaft is retained with a 
threaded pin. Differential bearing preload and ring 
gear backlash is adjusted by the use of selective 
spacer shims. Pinion bearing preload is set and 
maintained by the use of a collapsible spacer (Fig. 1). 


LUBRICANT SPECIFICATIONS 


A multi-purpose, hypoid gear lubricant which con- 
forms to the following specifications should be used. 
Mopar® Hypoid Gear Lubricant conforms to all of 
these specifications. 

° The lubricant should have MIL-L-2105C and 
API GL 5 quality specifications. 

e Lubricant is a thermally stable. SAE 80W-90 
gear lubricant. 

e Lubricant for axles intended for hema or 
trailer tow use is SAE 75W-140 SYNTHETIC gear 
lubricant. 

Trac-lok differentials require the addition of 4 oz. 
of friction modifier to the axle lubricant. The Dana 
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Fig. 1 Shim Locations 


35 axle lubricant capacity is 1.66L (3.50 pts.) total, 
including the friction modifier if necessary. 


CAUTION: If axle is submerged in water, lubricant 
must be replaced immediately to avoid possible 
premature axle failure. 


DESCRIPTION AND OPERATION 
STANDARD DIFFERENTIAL 


The differential gear system divides the torque 
between the axle shafts. It allows the axle shafts to 
rotate at different speeds when turning corners. 

Each differential side gear is splined to an axle 
shaft. The pinion gears are mounted on a pinion 
mate shaft and are free to rotate on the shaft. The 
pinion gear is fitted in a bore in the differential case 
and is positioned at a right angle to the axle shafts. 

In operation, power flow occurs as follows: 

e The pinion gear rotates the ring gear 
_@ The ring gear (bolted to the differential case) 

rotates the case 

e The differential pinion gears (mounted on the 
pinion mate shaft in the case) rotate the side gears 

e The side gears (splined to the axle shafts) rotate 
the shafts 

During straight-ahead driving, the differential pin- 
ion gears do not rotate on the pinion mate shaft. This 
occurs because input torque applied to the gears is 
divided and distributed equally between the two side 
gears. As a result, the pinion gears revolve with the 
pinion mate shaft but do not rotate around it (Fig. 2). 

When turning corners, the outside wheel must 
travel a greater distance than the inside wheel to 
complete a turn. The difference must be compensated 
for to prevent the tires from scuffing and skidding 
through turns. To accomplish this, the differential 
allows the axle shafts to turn at unequal speeds (Fig. 
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IN STRAIGHT AHEAD DRIVING 
EACH WHEEL ROTATES AT 100% 
OF CASE SPEED 








PINION 
GEAR 


PINION GEARS ROTATE 


WITH CASE J9303-13 


Fig. 2 Differential Operation—Straight Ahead Driving 


3). In this instance, the input torque applied to the 
pinion gears is not divided equally. The pinion gears 
now rotate around the pinion mate shaft in opposite 
directions. This allows the side gear and axle shaft 
attached to the outside wheel to rotate at a faster 
speed. 


AXLE ¢ 


OUTER WHEEL 
110% CASE SPEED 


100% DIFFERENTIAL 
CASE SPEED 


INNER WHEEL 
90% CASE SPEED 


PINION GEARS ROTATE 


ON PINION SHAFT J9303-14 


Fig. 3 Differential Operation—On Turns 


TRAC-LOK OPERATION 


In a conventional differential, if one wheel spins, 
the opposite wheel will generate only as much torque 
as the spinning wheel. 

In the Trac-lok differential, part of the ring gear 
torque is transmitted through clutch packs which 
contain multiple discs. The clutches will have radial 
grooves on the plates, and concentric grooves on the 
discs or bonded fiber material that is smooth in 
appearance. 

In operation, the Trac-lok clutches are engaged by 
two concurrent forces. The first being the preload 
force exerted through Belleville spring washers 
within the clutch packs. The second is the separating 
forces generated by the side gears as torque is 
applied through the ring gear (Fig. 4). 
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DESCRIPTION AND OPERATION (Continued) 
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Fig. 4 Trac-lok Limited Slip Differential Operation 


The Trac-lok design provides the differential action 
needed for turning corners and for driving straight 
ahead during periods of unequal traction. When one 
wheel looses traction, the clutch packs transfer addi- 
tional torque to the wheel having the most traction. 
Trac-lok differentials resist wheel spin on bumpy 
roads and provide more pulling power when one 
wheel looses traction. Pulling power is provided con- 
tinuously until both wheels loose traction. If both 
wheels slip due to unequal traction, Trac-lok opera- 
tion is normal. In extreme cases of differences of 
traction, the wheel with the least traction may spin. 


DIAGNOSIS AND TESTING 
GENERAL INFORMATION 


Axle bearing problem conditions are usually caused 
by: 
Insufficient or incorrect lubricant. 
Foreign matter/water contamination. 
Incorrect bearing preload torque adjustment. 
Incorrect backlash. 

Axle gear problem conditions are usually the result 
of: 

e Insufficient lubrication. 

e Incorrect or contaminated lubricant. 
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e Overloading (excessive engine torque) or exceed- 
ing vehicle weight capacity. 
e Incorrect clearance or backlash adjustment. 
Axle component breakage is most often the result 
of: 
Severe overloading. 
Insufficient lubricant. 
Incorrect lubricant. 
Improperly tightened components. 


GEAR NOISE 


Axle gear noise can be caused by insufficient lubri- 
cant, incorrect backlash, tooth contact, or worn/dam- 
aged gears. 

Gear noise usually happens at a specific speed 
range. The range is 30 to 40 mph, or above 50 mph. 
The noise can also occur during a specific type of 
driving condition. These conditions are acceleration, 
deceleration, coast, or constant load. 

When road testing, accelerate the vehicle to the 
speed range where the noise is the greatest. Shift 
out-of-gear and coast through the peak—noise range. 
If the noise stops or changes greatly: 

e Check for insufficient lubricant. 

e Incorrect ring gear backlash. 

e Gear damage. 

Differential side and pinion gears can be checked 
by turning the vehicle. They usually do not cause 
noise during straight—ahead driving when the gears 
are unloaded. The side gears are loaded during vehi- 
cle turns. A worn pinion gear mate shaft can also 
cause a snapping or a knocking noise. 


BEARING NOISE — 


The axle shaft, differential and pinion gear bear- 
ings can all produce noise when worn or damaged. 
Bearing noise can be either a whining, or a growling 
sound. 

Pinion gear bearings have a constant—pitch noise. 
This noise changes only with vehicle speed. Pinion 
bearing noise will be higher because it rotates at a 
faster rate. Drive the vehicle and load the differen- 
tial. If bearing noise occurs, the rear pinion bearing 
is the source of the noise. If the bearing noise is 
heard during a coast, the front pinion bearing is the 
source. 

Worn or damaged differential bearings usually pro- 
duce a low pitch noise. Differential bearing noise is 
similar to pinion bearing noise. The pitch of differen- 
tial bearing noise is also constant and varies only 
with vehicle speed. 

Axle shaft bearings produce noise and vibration 
when worn or damaged. The noise generally changes 
when the bearings are loaded. Road test the vehicle. 
Turn the vehicle sharply to the left and to the right. 
This will load the bearings and change the noise 
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D TESTING (Continued) 


level. Where axle bearing damage is slight, the noise 
is usually not noticeable at speeds above 30 mph. 


LOW SPEED KNOCK 


Low speed knock is generally caused by a worn 
U-joint or by worn side—gear thrust washers. A worn 
pinion gear shaft bore will also cause low speed 
knock. 


VIBRATION 


Vibration at the rear of the vehicle is usually 
caused by a: 

e Damaged drive shaft. 

Missing drive shaft balance weight(s). 
Worn or out—of—balance wheels. 
Loose wheel lug nuts. 

Worn U-—joint(s). 

Loose/broken springs. 

Damaged axle shaft bearing(s). 

Loose pinion gear nut. | 
Excessive pinion yoke run out. 

Bent axle shaft(s). 

Check for loose or damaged front-end components 
or engine/transmission mounts. These components 
can contribute to what appears to be a rear—end 
vibration. Do not overlook engine accessories, brack- 
ets and drive belts. 

All driveline components should be examined 
before starting any repair. 

Refer to Group 22, Wheels and Tires, for additional 
vibration information. 


DRIVELINE SNAP 


A snap or clunk noise when the vehicle is shifted 
into gear (or the clutch engaged), can be caused by: 
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High engine idle speed 
Loose engine/transmission/transfer case mounts 
Worn U-joints 
Loose spring mounts 
Loose pinion gear nut and yoke 
Excessive ring gear backlash 
Excessive side gear/case clearance 

The source of a snap or a clunk noise can be deter- 
mined with the assistance of a helper. Raise the vehi- 
cle on a hoist with the wheels free to rotate. Instruct 
the helper to shift the transmission into gear. Listen 
for the noise, a mechanics stethoscope is helpful in 
isolating the source of a noise. 


TRAC-LOK DIFFERENTIAL NOISE 


The most common problem is a chatter noise when 
turning corners. Before removing a Trac-lok unit for 
repair, drain, flush and refill the axle with the spec- 
ified lubricant. Refer to Lubricant change in this 
Group. 

A container of Mopar® Trac-lok Lubricant (friction 
modifier) should be added after Pee service or dur- 
ing a lubricant change. 

After changing the lubricant, drive the vehicle and 
make 10 to 12 slow, figure-eight turns. This maneu- 
ver will pump lubricant through the clutches. This 
will correct the condition in most instances. If the 
chatter persists, clutch damage could have occurred. 
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DIAGNOSIS AND TESTING (Continued) 

















CORRECTION 


| POSSIBLE CAUSES | 


CONDITION 
1. Wheel loose. 


2. Faulty, brinelled wheel bearing. 














1. Tighten loose nuts. 


| WHEEL NOISE 
: 2. Faulty or brinelled bearings must be replaced. 


















. Inspect axle shaft tube alignment. Correct as necessary. 
. Replace bent or sprung axle shaft. 
3. Refer to Drive Pinion Bearing Pre-Load Adjustment. 


. Misaligned axle shaft tube. 
. Bent or sprung axle shaft. 


| AXLE SHAFT NOISE 








3. End play in drive pinion 
bearings. 

4. Check adjustment of ring gear backlash and pinion gear. 

Correct as necessary. 


A. Excessive gear backlash 
between ring gear and pinion 
gear. 









5. Improper adjustment of drive 5. Adjust drive pinion shaft bearings. 


pinion gear shaft bearings. 





— 6, Loose drive pinion gearshaft . Tighten drive pinion gearshaft yoke nut with specified torque. 


yoke nut. 









7. Improper wheel bearing 


7. Readjust as necessary. 
adjustment. | 













8. Scuffed gear tooth contact . If necessary, replace scuffed gears. 


surfaces. 





. Replace broken axle shaft after correcting axle shaft tube 
alignment. 


2. Replace broken axle shaft. Avoid excessive weight on vehicle. 


3. Replace broken axle shaft after inspecting for other possible 
causes. Avoid erratic use of clutch. 


A. Replace broken axle shaft. Inspect clutch and make necessary 
repairs or adjustments. 


| AXLE SHAFT BROKE . Misaligned axle shaft tube. 











2. Vehicle overloaded. 
3. Erratic clutch operation. 


. Grabbing clutch. 






















1. Replace cracked case; examine gears and bearings for possible 
damage. At reassembly, adjust differential bearings properly. 


2. Replace cracked case; examine gears and bearings for possible | 
damage. At reassembly, adjust ring gear backlash properly. 


3. Replace cracked case; examine gears and bearings for possible 
damage. Avoid excessive weight on vehicle. 

4. Replace cracked case. After inspecting for other possible 
causes, examine gears and bearings for possible damage. 
Avoid erratic use of clutch. 


| DIFFERENTIAL CASE 
| CRACKED 


. Improper adjustment of 
differential bearings. 


2. Excessive ring gear backlash. 













. Vehicle overloaded. 













. Erratic clutch operation. 












1. Replace scored gears. Scoring marks on the drive face of gear 
teeth or in the bore are caused by instantaneous fusing of the 
mating surfaces. Scored gears should be replaced. Fill rear 
differential housing to required capacity with proper lubricant. 
Refer to Specifications. 


2. Replace scored gears. Inspect all gears and bearings for 
possible damage. Clean and refill differential housing to 
required capacity with proper lubricant. 

3. Replace scored gears. Inspect all gears, pinion bores and shaft 
for damage. Service as necessary. 





. Insufficient lubrication. 


| DIFFERENTIAL GEARS 
SCORED 

















. Improper grade of lubricant. 
















3. Excessive spinning of one 
wheelltire. 











. Drain excess lubricant by removing fill plug and allow lubricant 


. Lubricant level too high. 
to level at lower edge of fill plug hole. 


| LOSS OF LUBRICANT 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION POSSIBLE CAUSES : | CORRECTION | 


| LOSS OF LUBRICANT 








| AXLE OVERHEATING 


GEAR TEETH BROKE 
(RING GEAR AND PINION) 






| AXLE NOISE 














2. Worn axle shaft seals. 
3. Cracked differential housing. 


4. Worn drive pinion gear shaft 
seal. 


5. Scored and worn yoke. 
6. Axle cover not properly sealed. 


. Lubricant level too low. 
2. Incorrect grade of lubricant. 


3. Bearings adjusted too tight. 
. Excessive gear wear. 


. Insufficient ring gear backlash. 


1. Overloading. 
2. Erratic clutch operation. 
. lce-spotted pavements. 


. Improper adjustments. 


. Insufficient lubricant. 


2. Improper ring gear and drive 
pinion gear adjustment. 


3. Unmatched ring gear and drive 
pinion gear. 

4. Worn teeth on ring gear or 
drive pinion gear. 

5. Loose drive pinion gear shaft 
bearings. 

6. Loose differential bearings. 

7. Misaligned or sprung ring gear. 


8. Loose differential bearing cap 
bolts — 
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2. Replace worn seals. 
3. Repair or replace housing as necessary. 





. Replace worn drive pinion gear shaft seal. 








5. Replace worn or scored yoke and seal. 
6. Remove cover and clean flange and reseal. 


. Refill differential housing. 


2. Drain, flush and refill with correct amount of the correct 
lubricant. 






3. Readjust bearings. 







A. Inspect gears for excessive wear or scoring. Replace as 
necessary. 

5. Readjust ring gear backlash and inspect gears for possible 

scoring. 
















1. Replace gears. Examine other gears and bearings for possible 
damage. 

2. Replace gears and examine the remaining parts for possible 
damage. Avoid erratic clutch operation. : 


3. Replace gears. Examine the remaining parts for possible 
damage. Replace parts as required. 






4. Replace gears. Examine other parts for possible damage. | 
Ensure ring gear backlash is correct. 










1. Refill axle with correct amount of the proper lubricant. 
Also inspect for leaks and correct as necessary. 





. Check ring gear and pinion gear teeth contact pattern. 











3. Remove unmatched ring gear and drive pinion gear. 
Replace with matched gear and drive pinion gear set. 







4. Check teeth on ring gear and drive pinion gear for correct 
contact. If necessary, replace with new matched set. 


. Adjust drive pinion gearshaft bearing preload torque. 











6. Adjust differential bearing preload torque. 
7. Measure ring gear runout. 





. Tighten with specified torque 
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DIAGNOSIS AND TESTING (Continued) 
TRAC-LOK TEST 


WARNING: WHEN SERVICING VEHICLES WITH A TRA- 
C-LOK DIFFERENTIAL DO NOT USE THE ENGINE TO 
TURN THE AXLE AND WHEELS. BOTH REAR WHEELS 
MUST BE RAISED AND THE VEHICLE SUPPORTED. A 
TRAC-LOK AXLE CAN EXERT ENOUGH FORCE IF 
ONE WHEEL IS IN CONTACT WITH A SURFACE TO 
CAUSE THE VEHICLE TO MOVE. 


The differential can be tested without removing the 
differential case by measuring rotating torque. Make 
sure brakes are not dragging during this measurement. 

(1) Place blocks in front and rear of both front 
wheels. 

(2) Raise one rear wheel until it is completely off 
the ground. 

(3) Engine off, transmission in neutral, and park- 
ing brake off. 

(4) Remove wheel and bolt Special Tool 6790 to 
studs. 

(5) Use torque wrench on special tool to rotate 
wheel and read rotating torque (Fig. 5). 
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BOLT IN 
CENTER TORQUE 
HOLE WRENCH 


80a4d327 
Fig. 5 Trac-lok Test —Typical 
(6) If rotating torque is less than 22 N-m (80 ft. 
Ibs.) or more than 271 N-m (200 ft. lbs.) on either 
wheel the unit should be serviced. 


SERVICE PROCEDURES 


LUBRICANT CHANGE 


(1) Raise and support the vehicle. 

(2) Remove the lubricant fill hole plug from the 
differential housing cover. 

(3) Remove the differential housing cover and 
drain the lubricant from the housing. 

(4) Clean the housing cavity with a flushing oil, 
light engine oil, or lint free cloth. Do not use water, 
steam, kerosene, or gasoline for cleaning. 
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(5) Remove the original sealant from the housing 
and cover surfaces. 

(6) Apply a bead of Mopar® Silicone Rubber Seal- 
ant, or equivalent, to the housing cover (Fig. 6). 





AXLE HOUSING 
COVER 


80a534a8 


Fig. 6 Apply Sealant 


Install the housing cover within 5 minutes 
after applying the sealant. 

(7) Install the cover and any identification tag. 
Tighten the cover bolts to 41 N-m (80 ft. lbs.) torque. 

(8) For Trac-lok differentials, a quantity of 
Mopar® Trac—lok lubricant (friction modifier), or 
equivalent, must be added after repair service or a 
lubricant change. Refer to the Lubricant Specifica- 
tions section of this group for the quantity necessary. 

(9) Fill differential with Mopar® Hypoid Gear 
Lubricant, or equivalent, to bottom of the fill plug 
hole. Refer to the Lubricant Specifications section of 
this group for the quantity necessary. 


CAUTION: Overfilling the differential can result in 
lubricant foaming and overheating. 


(10) Install the fill hole plug and lower the vehicle. 

(11) Trac—lok differential equipped vehicles should 
be road tested by making 10 to 12 slow figure-eight 
turns. This maneuver will pump the _ lubricant 
through the clutch discs to eliminate a possible chat- 
ter noise complaint. 


REMOVAL AND INSTALLATION 
REAR AXLE 


REMOVAL 

(1) Raise and support the vehicle. 

(2) Position a suitable lifting device under the 
axle. | 

(3) Secure axle to device. 

(4) Remove the wheels and tires. 


3-40 DIFFERENTIAL AND DRIVELINE —— 


REMOVAL AND INSTALLATION (Continued) 


(5) Remove the brake drums from the axle. Refer 
to Group 5, Brakes, for proper procedures. 

(6) Disconnect ne brake cables from brackets 
and lever. | 

(7) Remove wheel speed sensors, if necessary. 
Refer to Group 5, Brakes, for proper procedures. 

(8) Disconnect the brake hose at the axle junction 
block. Do not disconnect the brake hydraulic lines at 
the wheel cylinders. Refer to Group 5, Brakes, for 
proper procedures. 

(9) Disconnect the vent hose from the axle shaft tube. 

(10) Mark the propeller shaft and yokes for instal- 
lation alignment reference. 

(11) Remove propeller shaft. 

(12) Disconnect stabilizer bar links. 

(13) Disconnect shock absorbers from axle. 

(14) Remove the U-bolts which hold the axle to the 
spring brackets. 

(15) Separate the axle from the vehicle. 


INSTALLATION 


NOTE: The weight of the vehicle must be sup- 
ported by the springs before suspension arms and 
track bar fasteners can be tightened. If the springs 
are not at their normal ride position, vehicle ride 
_ height and handling could be affected. 


_ (1) Raise the axle with lifting device and align the 
spring centering bolts with the mating holes in the 
axle spring perch. 

(2) Install the U-bolts which hold the axle to the 
spring brackets. Tighten nuts to 70 N-m (52 ft. lbs.). 

(3) Install shock absorbers and tighten nuts to 60 
N-m (44 ft. lbs.) torque. 

(4) Install stabilizer bar links and ae? nuts to 
74 N-m (55 ft. lbs.) torque. 

(5) Install the wheel speed sensors, if necessary. 
Refer to Group 5, Brakes, for proper procedures. 

(6) Connect parking brake cable to brackets and 
lever. 

(7) Install the rake! drums. Refer to Group 5, 
Brakes, for proper procedures. 

(8) Connect the brake hose to the axle junction 
block. Refer to Group 5, Brakes, for proper proce- 
dures. 

(9) Install axle vent hose. | 

(10) Align propeller shaft and pinion yoke refer- 
ence marks. Install U-joint straps and bolts. Tighten 
to 19 N-m (14 ft. lbs.) torque. | 

(11) Install the wheels and tires. 

(12) Add gear lubricant, if necessary. Refer to 
Lubricant Specifications in this section for lubricant 
requirements. 

(13) Remove lifting device from axle and lower the 
vehicle. 


- XJ 


PINION SHAFT SEAL 


REMOVAL 
(1) Raise and support the vehicle. 

(2) Remove wheel and tire assemblies. 

(3) Remove the brake drums. Refer to Group 5, 
Brakes, for proper procedures. 

(4) Mark the propeller shaft and pinion ae for 
installation alignment reference. 

(5) Remove the propeller shaft from the woke, 

(6) Rotate the pinion gear three or four times. 

(7) Measure the amount of torque necessary to 
rotate the pinion gear with a (in. lbs.) dial-type 
torque wrench. Record the torque reading for instal- 
lation reference. 

(8) Using Holder 6958 to hold the pinion yoke, 
remove the pinion nut and washer. 

(9) Use Remover C-452 and Wrench C-3281 to 
remove the pinion yoke (Fig. 7). 


P SPECIAL TOOL 
‘ C-3281 





SPECIAL TOOL 
C-452 


Fig. 7 Pinion Yoke Removal 


YOKE 


~-J9102-31 


(10) Use a suitable pry tool or slide hammer 
mounted screw to remove the pinion gear seal. 


INSTALLATION 

(1) Apply a light coating of gear lubricant on the 
lip of pinion seal. Install seal with Installer C-3972-A 
and Handle C-4171 (Fig. 8). 

(2) Install yoke on the pinion gear with Screw — 
8112, Cup 8109, and Holder 6958 (Fig. 9). 


CAUTION: Do not exceed the minimum tightening 
torque when installing the pinion yoke at this point. 
Damage to the collapsible spacer or bearings may 
result. | 


(3) Install the yoke washer and a new nut on the 
pinion gear and tighten the pinion nut until there is 


zero bearing end-play. 


(4) Tighten the nut to 271 ~ -m (200 ft. sl 


REMOVAL AND INSTALLATION (Continued) 
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Fig. 8 Pinion Seal Installation 


PINION > 


8112 


AXLE 
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Fig. 9 Pinion Yoke Installation 


CAUTION: Never loosen pinion gear nut to 
decrease pinion gear bearing rotating torque and 
never exceed specified preload torque. If preload 
torque or rotating torque is exceeded a new col- 
lapsible spacer must be installed. The torque 
sequence will then have to be repeated. | 


(5) Rotate the pinion shaft using a (in. lbs.) torque 
wrench. Rotating torque should be equal to the read- 
ing recorded during removal plus an additional 0.56 
N-m (5 in. lbs.) (Fig. 10). 

(6) If the rotating torque is low, use Holder 6958 to 
hold the pinion yoke (Fig. 11), and tighten the pinion 
shaft nut in 6.8 N-m (5 ft. lbs.) increments until the 
proper rotating torque is achieved. 


CAUTION: If the maximum tightening torque is 
reached prior to reaching the required rotating 
torque, the collapsible spacer may have been dam- 
aged. Replace the collapsible spacer. | 3 
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Fig. 10 Check Pinion Rotation Torque 
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Fig. 11 Tightening Pinion Shaft Nut 


(7) Align the installation reference marks on the 
propeller shaft and yoke and install the propeller 
shaft. 

(8) Add gear lubricant to the differential housing, 
if necessary. Refer to the Lubricant Specifications for 
gear lubricant requirements. _ os S 

(9) Install the brake drums. Refer to Group 5, 
Brakes, for proper procedures. | 

(10) Install wheel and tire assemblies. 

(11) Lower the vehicle. 
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REMOVAL AND INSTALLATION (Continued) 


COLLAPSIBLE SPACER 


REMOVAL W/PINION INSTALLED 

(1) Raise and support the vehicle. 

(2) Remove wheel and tire assemblies. 

(3) Remove rear brake drums. Refer to Group 5, 
Brakes, for proper procedures. 

(4) Mark the propeller shaft and pinion yoke for 
installation reference. 

(5) Remove the propeller shaft from the yoke. 

(6) Rotate the pinion gear three or four times. 

(7) Measure the amount of torque necessary to 
rotate the pinion gear with a (in. lbs.) dial-type 
torque wrench. Record the torque reading for instal- 
lation reference. 

(8) Using Holder 6958 to hold the pinion yoke, 
remove the pinion nut and washer. 

(9) Use Remover C-452 and Wrench C-3281 to 
remove the pinion yoke (Fig. 12). 

(10) Use a suitable pry tool or a slide hammer 
mounted screw to remove the pinion shaft seal. 

(11) Remove the front pinion bearing using a pair 
of suitable pick tools to pull the bearing straight off 
the pinion gear shaft. It may be necessary to lightly 
tap the end of the pinion gear with a rawhide or rub- 
ber mallet if the bearing becomes bound on the pin- 
ion shaft. 

(12) Remove the collapsible spacer. 
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Fig. 12 Pinion Yoke Removal 


REMOVAL W/PINION REMOVED 

(1) Raise and support the vehicle. 

(2) Remove wheel and tire assemblies. 

(3) Remove rear brake drums. Refer to Group 5, 
Brakes, for proper procedures. 

(4) Mark the propeller shaft and pinion yoke for 
installation reference. 

(5) Remove the propeller shaft from the yoke. 

(6) Rotate the pinion gear three or four times. 
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(7) Measure the amount of torque necessary to 
rotate the pinion gear with a (in. lbs.) dial-type 
torque wrench. Record the torque reading for instal- 
lation reference. 

(8) Remove differential assembly from axle hous- 
ing. 

(9) Using Holder 6958 to hold yoke, remove the 
pinion yoke nut and washer. 

(10) Using Remover C-452 and Wrench C-3281, 
remove the pinion yoke from pinion shaft (Fig. 12). 

(11) Remove the pinion gear from housing (Fig. 
13). Catch the pinion with your hand to prevent it 
from falling and being damaged. 

(12) Remove collapsible spacer from pinion shaft. 


RAWHIDE 
HAMMER 
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Fig. 13 Remove Pinion Gear 


INSTALLATION 

(1) Install a new collapsible preload spacer on pin- 
ion shaft (Fig. 14). 

(2) If pinion gear was removed, install pinion gear 
in housing. 

(3) Install pinion front bearing, if necessary. 

(4) Apply a light coating of gear lubricant on the 
lip of pinion seal. Install seal with Installer C-3972-A 
and Handle C—4171 (Fig. 15). 

(5) Install yoke with Screw 8112, Cup 8109, and 
Holder 6958 (Fig. 16). 

(6) If the original pinion bearings are being used, 
install differential assembly and axle shafts, if neces- 
sary. 


NOTE: If new pinion bearings were installed, do not 
install the differential assembly and axle shafts until 
after the pinion bearing preload and rotating torque 
are set. 





REMOVAL AND INSTALLATION (Continued) 
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Fig. 15 Pinion Seal Installation 


(7) Install the yoke washer and a new nut on the 
pinion gear. Tighten the pinion nut until there is zero 
bearing end-play. 

(8) Tighten the nut to 271 N-m (200 ft. lbs.). 


CAUTION: Never loosen pinion gear nut to 
decrease pinion gear bearing rotating torque and 
never exceed specified preload torque. If preload 
torque or rotating torque is exceeded a new col- 
lapsible spacer must be installed. The torque 
sequence will then have to be repeated. 


(9) Using yoke holder 6958 and a torque wrench 
set at 474 N-m (350 ft. lbs.), crush collapsible spacer 
until bearing end play is taken up (Fig. 17). 
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Fig. 16 Pinion Yoke Installation 


NOTE: If more than 474 N-m (350 ft. Ibs.) of torque 
is necessary to remove the bearing end play, the 


coliapsible spacer is defective and must be 


replaced. 


(10) Slowly tighten the nut in 6.8 N-m (5 ft. lbs.) 
increments until the rotating torque is achieved. 
Measure the rotating torque frequently to avoid over 
crushing the collapsible spacer (Fig. 18). 
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Fig. 17 Tightening Pinion Nut 


(11) Check rotating torque with a (in. lbs.) torque 
wrench (Fig. 18). The torque necessary to rotate the 
pinion gear should be: 

e Original Bearings — The reading recorded dur- 
ing removal, plus an additional 0.56 N-m (5 in. lbs.). 
e New Bearings — 2 to 5 N-m (15 to 35 in. lbs.). 

(12) Install differential assembly and axle shafts, 
if necessary. 

(13) Align marks made previously on yoke and 
propeller shaft and install propeller shaft. 

(14) Install rear brake drums. Refer to Group 5, 
Brakes, for proper procedures. 
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Fig. 18 Check Pinion Gear Rotation Torque 


(15) Add gear lubricant, if necessary. Refer to 
Lubricant Specifications of this section for lubricant 
requirements. 

(16) Install wheel and tire assemblies. 

(17) Lower vehicle. 


AXLE SHAFT 


REMOVAL 

(1) Raise and support vehicle. Ensure that the 
transmission is in neutral. 

(2) Remove wheel and tire assembly. 

(3) Remove brake drum. Refer to Group 5, Brakes, 
for proper procedure. 

(4) Clean all foreign material from housing cover 
area. 3 

(5) Loosen housing cover bolts. Drain lubricant 
from the housing and axle shaft tubes. Remove hous- 
ing cover. 


(6) Rotate differential case so that pinion mate | 


gear shaft lock screw is accessible. Remove lock 
screw and pinion mate gear shaft from differential 
case (Fig. 19). | 

(7) Push axle shaft inward and remove axle shaft 
C-—clip lock from the axle shaft (Fig. 20). 

(8) Remove axle shaft. Use care to prevent damage 
to axle shaft bearing and seal, which will remain in 
axle shaft tube. Also, exercise care not to damage the 
wheel speed sensor on vehicles equipped with ABS 
brakes. 

(9) Inspect axle shaft seal for leakage or damage. 

(10) Inspect roller bearing contact surface on axle 
shaft for signs of brinelling, galling and pitting. If 
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Fig. 19 Mate Shaft Lock Screw 
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Fig. 20 Axle Shaft C-Clip Lock 


any of these conditions exist, the axle shaft and/or 
bearing and seal must be replaced. 


INSTALLATION 

(1) Lubricate bearing bore and seal lip with gear 
lubricant. Insert axle shaft through seal, bearing, 
and engage it into side gear splines. 


NOTE: Use care to prevent shaft splines from dam- 
aging axle shaft seal lip. Also, exercise care not to 
damage the wheel speed sensor on_ vehicles 
equipped with ABS brakes 


(2) Insert C-clip lock in end of axle shaft. Push 
axle shaft outward to seat C—clip lock in side gear. 

(3) Insert pinion mate shaft into differential case 
and through thrust washers and pinion gears. 

(4) Align hole in shaft with hole in the differential 
case and install lock screw with Loctite® on the 
threads. Tighten lock screw to 19 N-m (14 ft. lbs.) 
torque. 
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REMOVAL AND INSTALLATION (Continued) 


(5) Install cover and add fluid. Refer to Lubricant 
Change procedure in this section for procedure and 
lubricant requirements. 

(6) Install brake drum. Refer to Group 5, Brakes, 
for proper procedures. 

(7) Install wheel and tire. 

(8) Lower vehicle. 


AXLE SHAFT SEAL AND BEARING 


REMOVAL — 

(1) Remove the axle shaft. 

(2) Remove the axle shaft seal from the end of the 
axle shaft tube with a small pry bar. 


NOTE: The seal and bearing can be removed at the 
same time with the bearing removal tool. 


(3) Remove the axle shaft bearing from the axle 
tube with Bearing Removal Tool Set 6310 using 
Adapter Foot 6310-5 (Fig. 21). 
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Fig. 21 Axle Shaft Bearing Removal 


(4) Inspect the axle shaft tube bore for roughness 
and burrs. Remove as necessary. 


INSTALLATION 

Do not install the original axle shaft seal. 
Always install a new seal. 

(1) Wipe the axle shaft tube bore clean. 

(2) Install axle shaft bearing with Installer 6436 
and Handle C—4171. Ensure that the part number on 
the bearing is against the installer. 

(3) Install the new axle shaft seal with Installer 
6437 and Handle C4171 (Fig. 22). 
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Fig. 22 Axle Shaft Seal Installation 
(4) Install the axle shaft. 


DIFFERENTIAL 


REMOVAL 

(1) Raise and support vehicle. 

(2) Remove the lubricant fill hole plug from the 
differential housing cover. 

(3) Remove the differential housing cover and 
allow fluid to drain. 

(4) Remove axle shafts. 

(5) Note the installation reference letters stamped 
on the bearing caps and housing machined sealing 
surface (Fig. 23). 


INSTALLATION 
EFERENCE LETTERS 


Fig. 23 Bearing Cap Identification 


(6) Loosen the differential bearing cap bolts. 

(7) Position Spreader W-129-B, utilizing some 
items from Adapter set 6987, with the tool dowel pins 
seated in the locating holes (Fig. 24). Install the hold- 
down clamps and tighten the tool turnbuckle finger- 
—tight. 
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Fig. 24 Install Axle Housing Spreader 


(8) Install a Pilot Stud C-3288-B at the left side of 
the differential housing. Attach Dial Indicator C-3339 
to pilot stud. Load the indicator plunger against the 
opposite side of the housing (Fig. 25) and zero the 
indicator. 


CAUTION: Do not spread over 0.38 mm (0.015 in). If 
the housing is over—spread, it could be distorted or 
damaged. 


(9) Spread the housing enough to remove the dif- 
ferential case from the housing. Measure the dis- 
tance with the dial indicator (Fig. 26). 
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Fig. 25 Install Dial Indicator 
(10) Remove the dial indicator. 
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Fig. 26 Spread Axle Housing 


(11) While holding the differential case in position, 
remove the differential bearing cap bolts and caps. 

(12) Remove the differential from the housing. 
Ensure that the differential bearing cups remain in 
position on the differential bearings (Fig. 27). 
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Fig. 27 Differential Case Removal 


(13) Mark or tag the differential bearing cups to 
indicate which side of the differential they were 
removed from. 

(14) Retrieve differential case preload shims from 
axle housing. Mark or tag the differential case pre- 
load shims to indicate which side of the differential 
they were removed from. | 

(15) Remove spreader from housing. 


REMOVAL AND INSTALLATION (Continued) 





INSTALLATION 

If replacement differential bearings or differential 
case are being installed, differential side bearing shim 
requirements may change. Refer to the Differential 
Bearing Preload and Gear Backlash procedures in this 
section to determine the proper shim selection. | 

(1) Position Spreader W—129-B, utilizing some items 
from Adapter set 6987, with the tool dowel pins seated 
in the locating holes (Fig. 28). Install the holddown 
clamps and tighten the tool turnbuckle finger—tight. 
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Fig. 28 install Axle Housing Spreader 


(2) Install a Pilot Stud C-3288-B at the left side of 
the differential housing. Attach Dial Indicator C-3339 to 
pilot stud. Load the indicator plunger against the oppo- 
site side of the housing (Fig. 25) and zero the indicator. 


CAUTION: Do not spread over 0.38 mm (0.015 in). If 


the housing is over—spread, it could be distorted or 
damaged. 


(3) Spread the housing enough to install the case 
in the housing. Measure the distance with the dial 
indicator (Fig. 26). 

(4) Remove the dial indicator. 

(5) Install differential case in the housing. Ensure 
that the differential bearing cups remain in position on 
the differential bearings and that the preload shims 
remain between the face of the bearing cup and the 
housing. Tap the differential case to ensure the bearings 
cups and shims are fully seated in the housing. 

(6) Install the bearing caps at their original loca- 
tions (Fig. 29). 

(7) Loosely install differential bearing cap bolts. 

(8) Remove axle housing spreader. 
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INSTALLATION 
EFERENCE LETTERS 
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Fig. 29 Differential Bearing Cap Reference Letters 

(9) Tighten the bearing cap bolts to 77 N-m (57 ft. 
Ibs.) torque. 

(10) Install the axle shafts. 


DIFFERENTIAL SIDE BEARINGS 


REMOVAL 
(1) Remove differential from axle housing. 
(2) Remove the bearings from the differential case 


with Puller/Press C-293-PA, C-293-39 Blocks, and 
Plug SP-3289 (Fig. 30). 














SPECIAL 
TOOL 
C-293-PA S 
SPECIAL 
TOOL 
SPECIAL 
SP-3289 . TOOL 
Pf C-293-39 





BEARING’ \_ 7 | 


80a7e2a9 
Fig. 30 Differential Bearing Removal 
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INSTALLATION 
(1) Using tool C-3716-A with handle C-4171, 
install differential side bearings (Fig. 31). 
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Fig. 31 Install Differential Side Bearings 


(2) Install differential in axle housing. 


RING GEAR 


The ring and pinion gears are service in a matched 
set. Do not replace the ring gear without replacing 
the pinion gear. 


REMOVAL | | 

(1) Remove differential from axle housing. 

(2) Place differential case in a suitable vise with 
soft metal jaw protectors. (Fig. 32) 

(3) Remove bolts holding ring gear to differential 
case. 

(4) Using a soft hammer, drive ring gear from dif- 
ferential case (Fig. 32). 


INSTALLATION 


CAUTION: Do not reuse the bolts that held the ring 
gear to the differential case. The bolts can fracture 
causing extensive damage. 


(1) Invert the differential case and start two ring 
gear bolts. This will provide case-to-ring gear bolt 
hole alignment. | a 

(2) Invert the differential case in the vise. 

(3) Install new ring gear bolts and alternately 
tighten to 95-122 N-m (70-90 ft. lbs.) torque (Fig. 
33). 
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Fig. 32 Ring Gear Removal 


(4) Install differential in axle housing and verify 
gear mesh and contact pattern. 
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Fig. 33 Ring Gear Bolt Installation 
PINION GEAR 


The ring and pinion gears are serviced in a 
matched set. Do not replace the pinion gear without 
replacing the ring gear. 


REMOVAL . 
(1) Remove differential from the axle housing. 
(2) Mark pinion yoke and propeller shaft for 
installation alignment. 
(3) Disconnect propeller shaft from pinion yoke. 


_ Using suitable wire, tie propeller shaft to underbody. 


(4) Using Holder 6958 to hold yoke, remove the 
pinion yoke nut and washer. 
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REMOVAL AND INSTALLATION (Continued) 

(5) Using Remover C-452 and Wrench C-3281, (7) Use a suitable pry tool or a slide hammer 
remove the pinion yoke from pinion shaft (Fig. 34). mounted screw to remove the pinion shaft seal. 


(8) Remove oil slinger, if EDee, and front pin- 
ion bearing. 
ms | (9) Remove the front pinion bearing cup with 
DS f | | Remover C-4345 and Handle C-4171 (Fig. 36). 
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Fig. 34 Pinion Yoke Removal 


(6) Remove the pinion gear from housing (Fig. 35). 
Catch the pinion with your hand to prevent it from 
falling and being damaged. 
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Fig. 36 Front Bearing Cup Removal 


(10) Remove the rear bearing cup from housing 
(Fig. 37). Use Remover D-149 and Handle C4171. 
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Fig. 35 Remove Pinion Gear 
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Fig. 37 Rear Bearing Cup Removal 
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(11):-Remove the collapsible preload spacer (Fig. INSTALLATION 
38). (1) Apply Mopar® Door Ease, or equivalent, stick 
| lubricant to outside surface of bearing cup. 

(2) Install the pinion rear bearing cup with 
Installer D-146 and Driver Handle C-—4171 (Fig. 40). 
Ensure cup is correctly seated. 
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Fig. 38 Collapsible Spacer | | 
(12) Remove the rear bearing from the pinion with HANDIE J9402-66 
Puller/Press C-293-PA and Adapters C-293-40 (Fig. 7 
39). Fig. 40 Pinion Rear Bearing Cup Installation 


Place 4 adapter blocks so they do not damage 


the bearing cage. (3) Apply Mopar® Door Ease, or equivalent, stick 


lubricant to outside surface of bearing cup. 


SPECIAL (4) Install the pinion front bearing cup with 
Looe: Installer D-130 and Handle C4171 (Fig. 41). 
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Fig. 41 Pinion Front Bearing Cup Installation 





Fig. 39 Rear Bearing Removal 


(13) Remove the depth shims from the pinion gear 
shaft. Record the thickness of the depth shims. 
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REMOVAL AND INSTALLATION (Continued) 


(5) Install pinion front bearing, and oil slinger, if 
equipped. 

(6) Apply a light coating of gear lubricant on the 
lip of pinion seal. Install seal with Installer C-3972-A 
and Handle C-4171 (Fig. 42). 
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Fig. 42 Pinion Seal Installation 


NOTE: Pinion depth shims are placed between the rear 
pinion bearing cone and pinion gear to achieve proper 
ring and pinion gear mesh. If the factory installed ring 
and pinion gears are reused, the pinion depth shim 
should not require replacement. If required, refer to Pin- 
ion Gear Depth to select the proper thickness shim 
before installing rear pinion bearing. 


(7) Place the proper thickness depth shim on the 
pinion gear. 

(8) Install the rear bearing and slinger, if equipped, 
on the pinion gear with Installer W-262 (Fig. 43). 
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Fig. 43 Shaft Rear Bearing Installation 
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(9) Install a new collapsible preload spacer on pin- 
ion shaft and install pinion gear in housing (Fig. 44). 
(10) Install pinion gear in housing. 
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(11) Install yoke with Installer Screw 8112, Cup 
8109, and holder 6958 (Fig. 45). 
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Fig. 45 Pinion Yoke Installation 


(12) Install the yoke washer and a new nut on the 
pinion gear and tighten the pinion nut until there is 
zero bearing end-play. 

(13) Tighten the nut to 271 N-m (200 ft. Ibs.). 


CAUTION: Never loosen pinion gear nut to 
decrease pinion gear bearing rotating torque and 
never exceed specified preload torque. lf preload 
torque or rotating torque is exceeded a new col- 
lapsible spacer must be installed. The torque 
sequence will then have to be repeated. 
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REMOVAL AND INSTALLATION (Continued) 


(14) Using yoke holder 6958 and a torque wrench 
set at 474 N-m (350 ft. lbs.), crush collapsible spacer 
until bearing end play is taken up (Fig. 46). 
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Fig. 46 Tightening Pinion Nut 


NOTE: If the spacer requires more than 474 N-m 
(350 ft. Ibs.) torque to crush, the collapsible spacer 
is defective and must be replaced. 


80a4d33b 


(15) Slowly tighten the nut in 6.8 N-m (5 ft. Ibs.) 
increments until the rotating torque is achieved. 
Measure the rotating torque frequently to avoid over 
crushing the collapsible spacer (Fig. 47). 

(16) Check bearing rotating torque with a (in. lbs.) 
torque wrench (Fig. 47). The torque necessary to 
rotate the pinion gear should be: 

e Original Bearings — 1 to 3 N-m (10 to 20 in. lbs.). 

e New Bearings — 2 to 5 N-m (15 to 35 in. lbs.). 
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Fig. 47 Check Pinion Gear Rotating Torque 
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(17) Install differential in housing. 
FINAL ASSEMBLY 


(1) Scrape the residual sealant from the housing and 
cover mating surfaces. Clean the mating surfaces with 
mineral spirits. Apply a bead of Mopar® Silicone Rubber 
Sealant, or equivalent, on the housing cover (Fig. 48). 
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Fig. 48 Typical Housing Cover With Sealant 


Install the housing cover within 5 minutes 
after applying the sealant. 

(2) Install the cover on the differential with the 
attaching bolts. Install the identification tag. Tighten 
the cover bolts to 41 N-m (30 ft. lbs.) torque. 


CAUTION: Overfilling the differential can result in 
lubricant foaming and overheating. 


(3) Refill the differential housing with gear lubri- 
cant. Refer to the Lubricant Specifications section of 
this group for the gear lubricant requirements. 

(4) Install the fill hole plug. 


DISASSEMBLY AND ASSEMBLY 
STANDARD DIFFERENTIAL 


DISASSEMBLY 

(1) Remove pinion gear mate shaft lock screw (Fig. | 
49). 3 

(2) Remove pinion gear mate shaft. 

(3) Rotate the differential side gears and remove 
the pinion mate gears and thrust washers (Fig. 50). 





DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 49 Pinion Gear Mate Shaft Lock Screw 


(4) Remove the differential side gears and thrust 
washers. 


ASSEMBLY | 

(1) Install the differential side gears and thrust 
washers. 

(2) Install the pinion mate gears and thrust wash- 
ers. 

(3) Install the pinion gear mate shaft. 

(4) Align the hole in the pinion gear mate shaft 
with the hole in the differential case and install the 
pinion gear mate shaft lock screw. 

(5) Lubricate all differential components with 
hypoid gear lubricant. 
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Fig. 50 Pinion Mate Gear Removal 


TRAG-LOK DIFFERENTIAL 

The Trac—lok differential components are illus- 
trated in (Fig. 51). Refer to this illustration during 
repair service. 


DISASSEMBLY 
(1) Clamp Side Gear Holding Tool 6965 in a vise. 
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Fig. 51 Trac—lok Differential Components 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(2) Position the differential case on Side Gear 
Holding Tool 6965 (Fig. 52). 
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Fig. 52 Differential Case Holding Tool 


(3) Remove ring gear, if necessary. Ring gear 


removal is necessary only if the ring gear is to be 
replaced. The Trac-lok differential can be serviced 
with the ring gear installed. 

(4) Remove the pinion gear mate shaft lock screw 
(Fig. 53). 
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Fig. 53 Mate Shaft Lock Screw 
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(5) Remove the pinion gear mate shaft. If neces- 
sary, use a drift and hammer (Fig. 54). 
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Fig. 54 Mate Shaft Removal 


(6) Install and lubricate Step Plate C-6960-3 (Fig. 
55). 
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Fig. 55 Step Plate Tool Installation 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(7) Assemble Threaded Adapter C-6960-1 into top 
side gear. Thread Forcing Screw C-6960-4 into 


adapter until it becomes centered in adapter plate. 


(8) Position a small screw driver in slot of 
Threaded Adapter C-6960-1 (Fig. 56) to prevent 


adapter from turning. 
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Fig. 56 Threaded Adapter Installation 


(9) Tighten forcing screw tool 122 N-m (90 ft. lbs.) 
maximum to compress Belleville springs in clutch 
packs (Fig. 57). 
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Fig. 57 Tighten Belleville Spring Compressor Tool 
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(10) Using an appropriate size feeler gauge, 
remove thrust washers from behind the pinion gears 
(Fig. 58). 
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Fig. 58 Remove Pinion Gear Thrust Washer 


(11) Insert Turning Bar C-6960-2 in case (Fig. 59). 

(12) Loosen the Forcing Screw C-6960-4 in small 
increments until the clutch pack tension is relieved 
and the differential case can be turned using Turning 
Bar C-6960-2. 

(13) Rotate differential case until the pinion gears 
can be removed. 

(14) Remove pinion gears from differential case. 
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Fig. 59 Pinion Gear Removal 
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(15) Remove Forcing Screw C-6960-4, Step Plate 
C-6960-3, and Threaded Adapter C-6960-1. 

(16) Remove top side gear, clutch pack retainer, 
and clutch pack. Keep plates in correct order during 
removal (Fig. 60). 
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Fig. 60 Side Gear & Clutch Disc Removal 


(17) Remove differential case from Side Gear Hold- 
ing Tool 6965. Remove side gear, clutch pack retainer, 
and clutch pack. Keep plates in correct order during 
removal. — 


ASSEMBLY . 


NOTE: The clutch discs are replaceable as com- 
plete sets only. If one clutch disc pack is damaged, 
both packs must be replaced. 


Lubricate each component with gear lubricant 
before assembly. 

(1) Assemble the clutch discs into packs and 
secure disc packs with retaining clips (Fig. 61). 

(2) Position assembled clutch disc packs on the 
side gear hubs. | 

(3) Install clutch pack and side gear in the ring 
gear side of the differential case (Fig. 62). Be sure 
clutch pack retaining clips remain in position 
and are seated in the case pockets. 

(4) Position the differential case on Side Gear 
Holding Tool 6965. 
(5) Install lubricated Step Plate C-6960-3 in lower 

side gear (Fig. 63). 

(6) Install the upper side gear and clutch disc pack 
(Fig. 63). 
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Fig. 61 Clutch Disc Pack 
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Fig. 62 Clutch Discs & Lower Side Gear Installation 


(7) Hold assembly in position. Insert Threaded 
Adapter C-6960-1 into top side gear. 

(8) Insert Forcing Screw C-6960-4. 

(9) Tighten forcing screw tool to slightly compress 
clutch discs. 

(10) Place pinion gears in position in side gears 
and verify that the pinion mate shaft hole is aligned. 

(11) Rotate case with Turning Bar C-6960-2 until 
the pinion mate shaft holes in pinion gears align 
with holes in case. It may be necessary to slightly 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Clean axle shaft tubes and oil channels in housing. 
UPPER SIDE Inspect for; 
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} SPECIAL _ teeth. 
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=n TIC TOOL e Ring gear for damaged bolt threads. Replaced as 
= C-6960-3 a matched set only. 
— ) Fy e Pinion yoke for cracks, worn splines, pitted 


areas, and a rough/corroded seal contact surface. 
Repair or replace as necessary. 

e Preload shims for damage and distortion. Install 
new shims, if necessary. — | 


80a83887 


Fig. 63 Upper Side Gear & Clutch Disc Pack 
Installation TRAG-LOK 


tighten the forcing screw in order to install the pin- Clean all components in cleaning solvent. Dry com- 
icnpeane: ponents with compressed air. Inspect clutch pack 


(12) Tighten forcing screw to 122 N-m (90 ft. lbs.) plates for bien Sonne OF damage. Heplace both 
maximum to compress the Bélleville springs. clutch packs if any one component in either pack is 

(13) Lubricate and install thrust washers behind damaged. pisper sedi ee Replace ed 
_ pinion gears and align washers with a small screw aoe that ees, cracked, ciupped or damaged. 

aver (aden intechati inte cachipiiion pear taser Inspect differential case and pinion shaft. Replace if 
ify alignment. | worn or damaged. 


(14) Remove Forcing Screw C-6960-4, Step Plate 
C-6960-3, and Threaded Adapter C-6960-1. 

(15) Install pinion gear mate shaft and align holes 
in shaft and case. | 

(16) Install the pinion mate shaft lock screw finger 
tight to hold shaft during differential installation. 

If replacement gears and thrust washers were 
installed, it is not necessary to measure the ADJUSTMENTS 
gear backlash. Correct fit is due to close 7 


PRESOAK PLATES AND DISC 

Plates and discs with fiber coating (no grooves or 
lines) must be presoaked in Friction Modifier before 
assembly. Soak plates and discs for a minimum of 20 
minutes. 


machining tolerances during manufacture. PINION GEAR DEPTH 
(17) Lubricate all differential components with 
hypoid gear lubricant. GENERAL INFORMATION 


Ring and pinion gears are supplied as matched 
sets only. The identifying numbers for the ring and 
CLEANING AND INSPECTION pinion gear are etched into the face of each gear (Fig. 
64). A plus (+) number, minus (—) number or zero (0) 
AXLE COMPONENTS is etched into the face of the pinion gear. This num- 

Wash differential components with cleaning solvent per is the amount (in thousandths of an inch) the 
and dry with compressed air. Do not steam clean —gepth varies from the standard depth setting of a 
the differential components. | pinion etched with a (0). The standard setting from 

Wash bearings with solvent and towel dry, or dry the center line of the ring gear to the back face of the 
with compressed air. DO NOT spin bearings with pinion is 96.850 mm (3.813 in.). The standard depth 


compressed air. Cup and bearing must be provides the best teeth contact pattern. Refer to 
replaced as matched sets only. 
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Backlash and Contact Pattern Analysis Paragraph in 
this section for additional information. 






DRIVE PINION 
PRODUCTION z GEAR DEPTH 
VARIANCE 


NUMBERS jw 


a Sis 
ISAME AS RING GEAR NUMBER) J9003-100 


Fig. 64 Pinion Gear ID Numbers 


Compensation for pinion depth variance is 
achieved with select shims. The shims are placed 
under the inner pinion bearing cone (Fig. 65). 

If a new gear set is being installed, note the depth 
variance etched into both the original and replace- 
ment pinion gear. Add or subtract the thickness of 
the original depth shims to compensate for the differ- 
ence in the depth variances. Refer to the Depth Vari- 
ance charts. 

Note where Old and New Pinion Marking columns 
intersect. Intersecting figure represents plus or 
minus amount needed. 








COLLAPSIBLE PINION GEAR 
SPACER DEPTH SHIM 
d rs 
SrrERENTI A ¢ DIFFERENTIAL 
SHIM-RING cam \, BEARING SHIM- 
oe saad _GEAR SIDE 
= a et 
| -RING GEAR 
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Fig. 65 Shim Locations 


Note the etched number on the face of the drive 
pinion gear (—1, —2, 0, +1, +2, etc.). The numbers rep- 
resent thousands of an inch deviation from the stan- 
dard. If the number is negative, add that value to the 
required thickness of the depth shim(s). If the num- 
ber is positive, subtract that value from the thickness 
of the depth shim(s). If the number is 0 no change is 
necessary. Refer to the Pinion Gear Depth Variance 
Chart. 


PINION DEPTH MEASUREMENT AND 
ADJUSTMENT 

Measurements are taken with pinion cups and pin- 
ion bearings installed in housing. Take measure- 
ments with a Pinion Gauge Set, Pinion Block 6735, 


PINION GEAR DEPTH VARIANCE 


‘Original Pinion 
Gear Depth 
Ldoedeniiuis 


ae oA Eee ee 
Pas taste el onan ta 


Replacement Pinion Gear Depth Variance 


ee ee ee +4 
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ADJUSTMENTS (Continued) 


_ Arbor Discs 6732, and Dial Indicator C-3339 (Fig. 
66). | | 


DIAL INDICATOR 


PINION HEIGHT 


BLOCK CONE 


PINION BLOCK 









SCOOTER BLOCK 


ARBOR DISC 


J9403-45 


Fig. 66 Pinion Gear Depth Gauge Tools—Typical 


(1) Assemble Pinion Height Block 6739, Pinion 
Block 6735, and rear pinion bearing onto Screw 6741 
(Fig. 66). 

(2) Insert assembled height gauge components, 
rear bearing and screw into axle housing through 
pinion bearing cups (Fig. 67). 

(3) Install front pinion bearing and Cone 6740 


hand tight (Fig. 66). 
® 


PINION BLOCK 









PINION HEIGHT 
BLOCK 





> —_ 19403-39 


Fig. 67 Pinion Height Block—Typical 


(4) Place Arbor Disc 6732 on Arbor D-115-3 in posi- 
tion in axle housing side bearing cradles (Fig. 68). 
Install differential bearing caps on Arbor Discs and 
tighten cap bolts. Refer to the Torque Specifications 
in this section. 
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NOTE: Arbor Discs 6732 have different step diame- 


ters to fit other axle sizes. Pick correct size step for 


axle being serviced. 










ARBOR DISC PINION BLOCK 


‘ARBOR 
PINION | 


HEIGHT BLOCK J9403-37 


Fig. 68 Gauge Tools In Housing—Typical 


(5) Assemble Dial Indicator C-3339 into Scooter 
Block D-115-2 and secure set screw. 

(6) Place Scooter Block/Dial Indicator in position 
in axle housing so dial probe and scooter block are 
flush against the surface of the pinion height block. 
Hold scooter block in place and zero the dial indica- 
tor face to the pointer. Tighten dial indicator face 
lock screw. 

(7) With scooter block still in position against the 
pinion height block, slowly slide the dial indicator 
probe over the edge of the pinion height block. 
Observe how many revolutions counterclockwise the 
dial pointer travels (approximately 0.125 in.) to the 
out-stop of the dial indicator. 

(8) Slide the dial indicator probe across the gap 
between the pinion height block and the arbor bar 
with the scooter block against the pinion height block 
(Fig. 69). When the dial probe contacts the arbor bar, 


the dial pointer will turn clockwise. Bring dial 


pointer back to zero against the arbor bar, do not 
turn dial face. Continue moving the dial probe to the 
crest of the arbor bar and record the highest reading. 
If the dial indicator can not achieve the zero reading, 
the rear bearing cup or the pinion depth gauge set is 
not installed correctly. 

(9) Select a shim equal to the dial indicator read- 
ing plus the drive pinion gear depth variance number 
etched in the face of the pinion gear (Fig. 64) using 
the opposite sign on the variance number. For exam- 
ple, if the depth variance is —2, add +0.002 in. to the 
dial indicator reading. 

(10) Remove the pinion depth gauge components 
from the axle housing 
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f # 


> ~ 
__\ ARBOR SCOOTER BLOCK 






pert 





DIAL ao 
INDICATOR Gas 
J9403-38 


Fig. 69 Pinion Gear Depth Measurement—Typical 


DIFFERENTIAL BEARING PRELOAD AND GEAR 
BACKLASH 


Differential side bearing preload and gear backlash 
is achieved by selective shims inserted between the 
bearing cup and the axle housing. The proper shim 
thickness can be determined using slip-fit dummy 
bearings D-348 in place of the differential side bear- 
ings and a dial indicator C-3339. Before proceeding 
with the differential bearing preload and gear back- 
lash measurements, measure the pinion gear depth 
and prepare the pinion gear for installation. Estab- 
lishing proper pinion gear depth is essential to estab- 
lishing gear backlash and tooth contact patterns. 
After the overall shim thickness to take up differen- 
tial side play is measured, the pinion gear is 
installed, and the gear backlash shim thickness is 
measured. The overall shim thickness is the total of 
the dial indicator reading, starting point shim thick- 
ness, and the preload specification added together. 
The gear backlash measurement determines the 
thickness of the shim used on the ring gear side of 
the differential case. Subtract the gear backlash shim 
thickness from the total overall shim thickness and 
select that amount for the pinion gear side of the dif- 
ferential (Fig. 70). 


SHIM SELECTION 


NOTE: It is difficult to salvage the differential side 
bearings during the removal procedure. Install 
replacement bearings if necessary. 


(1) Remove side bearings from differential case. 

(2) Install ring gear, if necessary, on differential 
case and tighten bolts to specification. 

(3) Install dummy side bearings D-348 on differen- 
tial case. | 

(4) Install differential case in axle housing. 
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Fig. 70 Axle Adjustment Shim Locations 


(5) Insert Dummy Shims 8107 (0.118 in. (3.0 mm)) 
starting point shims between the dummy bearing 
and the axle housing (Fig. 71). 


SPECIAL TOOL 
D-348 


SPECIAL TOOL 
8107 
_ AXLE 
___—- DIFFERENTIAL HOUSING 
CASE 
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Fig. 71 Insert Starting Point Shims 


(6) Install the marked bearing caps in their correct 
positions. Install and tighten the bolts. 

(7) Thread guide stud C-3288-B into rear cover 
bolt hole below ring gear (Fig. 72). 

(8) Attach dial indicator C-3339 to guide stud. 
Position the dial indicator plunger on a flat surface 
on a ring gear bolt head (Fig. 72). 

(9) Push firmly and hold differential case to pinion 
gear side of axle housing. | | 

(10) Zero dial indicator face to pointer. 

(11) Push firmly and hold differential case to ring 
gear side of the axle housing. 
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Fig. 72 Differential Side play Measurement 


(12) Record dial indicator reading. 

(13) Add the dial indicator reading to the starting 
point shim thickness to determine total shim thick- 
ness to achieve zero differential end play. 

(14) Add 0.008 in. (0.2 mm) to the zero end play 
total. This new total represents the thickness of 
shims to compress, or preload the new bearings when 
the differential is installed. 

(15) Rotate dial indicator out of the way on guide 
stud. 

(16) Remove differential case, dummy bearings, 
and starting point shims from axle housing. 

(17) Install pinion gear in axle housing. Install the 
yoke and establish the correct pinion rotating torque. 

(18) Install differential case and dummy bearings 
in axle housing (without shims) and tighten retaining 
cap bolts. 

(19) Position the dial indicator plunger on a flat 
surface between the ring gear bolt heads (Fig. 72). 

(20) Push and hold differential case toward pinion 
gear. 

(21) Zero dial indicator face to pointer. 

(22) Push and hold differential case to ring gear 
side of the axle housing. 

(23) Record dial indicator reading. 

(24) Subtract 0.002 in. (0.05 mm) from the dial 
indicator reading to compensate for backlash between 
ring and pinion gears. This total is the thickness of 
shim required to achieve proper backlash. 

(25) Subtract the backlash shim thickness from 
the total preload shim thickness. The remainder is 
the shim thickness required on the pinion side of the 
axle housing. 
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(26) Rotate dial indicator out of the way on guide 
stud. 

(27) Remove differential case and dummy bearings 
from axle housing. 

(28) Install new side bearing cones and cups on 
differential case. 

(29) Install spreader W-129-B, utilizing some com- 
ponents of Adapter Set 6987, on axle housing and 
spread axle opening enough to receive differential 
case. 

(30) Place side bearing shims in axle housing 
against axle tubes. 

(31) Install differential case in axle housing. _ 

(32) Rotate the differential case several times to 
seat the side bearings. | 

(33) Position the indicator plunger against a ring 
gear tooth (Fig. 73). 

(34) Push and hold ring gear upward while not 
allowing the pinion gear to rotate. 

(35) Zero dial indicator face to pointer. 

(36) Push and hold ring gear downward while not 
allowing the pinion gear to rotate. Dial indicator 
reading should be between 0.12 mm (0.005 in.) and 
0.20 mm (0.008 in.). If backlash is not within specifi- 
cations transfer the necessary amount of shim thick- 
ness from one side of the differential housing to the 
other (Fig. 74). 

(37) Verify differential case and ring gear runout 
by measuring ring to pinion gear backlash at several 
locations around the ring gear. Readings should not 
vary more than 0.05 mm (0.002 in.). If readings vary 
more than specified, the ring gear or the differential 
case is defective. | 

After the proper backlash is achieved, perform the 
Gear Contact Pattern Analysis procedure. 


DIAL 
INDICATOR 





Fig. 73 Ring Gear Backlash Measurement 
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rT FOR MORE BACKLASH | 






DECREASE SHIM INCREASE SHIM 
THIS SIDE FOR THIS SIDE FOR 
MORE BACKLASH ~ MORE BACKLASH 









INCREASE SHIM DECREASE SHIM 


THIS SIDE FOR 4 THIS SIDE FOR 
LESS BACKLASH | O LESS BACKLASH 
FOR LESS BACKLASH | 
J9302-28 


Fig. 74 Backlash Shim Adjustment 
GEAR CONTACT PATTERN ANALYSIS 


The ring and pinion gear teeth contact patterns 
will show if the pinion gear depth is correct in the 


DIFFERENTIAL AND DRIVELINE ———— 





axle housing. It will also show if the ring gear back- 
lash has been adjusted correctly. The backlash can be 
adjusted within specifications to achieve desired 
tooth contact patterns. 

(1) Apply a thin coat of hydrated ferric oxide, or 
equivalent, to the drive and coast side of the ring 
gear teeth. : a 

(2) Wrap, twist, and hold a shop towel around the 
pinion yoke to increase the turning resistance of the 
pinion gear. This will provide a more distinct contact 
pattern. 

(3) Using a boxed end wrench on a ring gear bolt, 
Rotate the differential case one complete revolution 
in both directions while a load is being applied from 
shop towel. 

The areas on the ring gear teeth with the greatest 
degree of contact against the pinion gear teeth will 
squeegee the compound to the areas with the least 
amount of contact. Note and compare patterns on the 
ring gear teeth to Gear Tooth Contact Patterns chart 
(Fig. 75) and adjust pinion depth and gear backlash 
as necessary. 
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DRIVE SIDE 
OF RING 
GEAR TEETH 


COAST SIDE 
OF RING 
GEAR TEETH 
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DESIRABLE CONTACT PATTERN. 
PATTERN SHOULD BE CENTERED 
ON THE DRIVE SIDE OF TOOTH. 


PATTERN SHOULD BE CENTERED ON 


THE COAST SIDE OF TOOTH, 

BUT MAY BE SLIGHTLY TOWARD 
THE TOE. THERE SHOULD ALWAYS 
BE SOME CLEARANCE BETWEEN 
CONTACT PATTERN AND TOP OF 
THE TOOTH. 


RING GEAR BACKLASH CORRECT. 
THINNER PINION GEAR DEPTH 
SHIM REQUIRED. 


RING GEAR BACKLASH CORRECT. 
THICKER PINION GEAR DEPTH 
SHIM REQUIRED. 


PINION GEAR DEPTH SHIM 
CORRECT. DECREASE RING 
GEAR BACKLASH. 


PINION GEAR DEPTH SHIM 
CORRECT. INCREASE RING 
GEAR BACKLASH. 





Fig. 75 Gear Tooth Contact Patterns 
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SPECIFICATIONS 
DANA 35 AXLE 
DESCRIPTION _ SPECIFICATION 
Axle Type ............. -.. Semi—Floating Hypoid 
Lubricant.......... SAE Thermally Stable 80W-90 | 
Lubricant Trailer Tow ......... Synthetic 75W-140 
Lube Capacity ........... eae aes 1.66 L (3.50 pts.) 
Axle Ratios........ ee eee 3.07, 3.55, 3.73, 4.11 
Differential Bearing Preload ..... 0.1 mm (0.004 in.) 
Differential Side Gear | 
- Clearance............. 0-—0.15 mm (0—0.006 in.) 
Ring Gear Diameter ........... 19.2 cm (7.562 in.) 
Ring Gear Backlash... .0—0.15 mm (0.005—0.008 in.) 
Pinion Std. Depth ........... 92.08 mm (3.625 in.) 
Pinion Bearing Preload-Original | 
Bearings.............. 1-2 N-m (10—20 in. lbs.) 
Pinion Bearing Preload-New 
 Bearings.............1.5-4 N-m (15-35 in. Ibs.) 
DANA 35 AXLE 
DESCRIPTION TORQUE 
Bolt, Diff. Cover .............. 41 N-m (30 ft. lbs.) 
Bolot, Bearing Cap............77 N-m (57 ft. lbs.) 
Nut, Pinion......... 271-474 N-m (200-350 ft. lbs.) 
Screw, Pinion Mate Shaft 
Lock...................16.25 N-m (12 ft. lbs.) 
Bolt, Ring Gear....... -.95-122 N-m (70-90 ft. Ibs.) 


Bolt, RWAL/ABS Sensor........ .8 N-m (70 in. Ibs.) | 


SPECIAL TOOLS 
DANA 35 AXLE 





Puller—C-293-PA 


ky 


Adapter—C-293-39 


Adapter—C-293-40 





Plug—SP-3289 





Puller—C-452 
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Wrench—C-3281 


Installer—C-3972-A 





Handle—C-4171 


Driver—C-3716-A 


Installer Screw—8112 | (c) 


Installer—D-130 
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SPECIAL TOOLS (Continued) 





Installer—D-146 





QQ 


Remover—C-4345 i\ 


Remover—D-149 | GY, | 


Gauge Block—6735 


installer—W-262_ — S 
| ree 
o 


6733 6734 6735 6740 


(Oy | Tool Set, Pinion Depth—6774 


Installer—6436 


Installer—6437 





Disc, Axle Arbor—6732 
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SPECIAL TOOLS (Continued) 





Holder—6965 


Starting Point Shim—8&107 





= Qe 


SE 


1-1/8 HEX TURNBUCKLE 1-1/4 HEX TURNBUCKLE 





Adapter Kit—6987 
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Guide Pin-—C-3288-B 





Hub Puller—6790 
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Dial Indicator—C-3339 
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GENERAL INFORMATION 
8 1/4 AXLES 


The 8 1/4 inch axle housings consist of a cast iron 
center section with axle shaft tubes extending from 


either side. The tubes are pressed into and welded to: 


the differential housing to form a one-piece axle 
housing (Fig. 1). 

The axles have a vent hose to relieve internal pres- 
sure caused by lubricant vaporization and internal 
expansion. 

The axles are equipped with semi-floating axle 
shafts, meaning vehicle loads are supported by the 
axle shaft and bearings. The axle shafts are retained 
by C-clips in the differential side gears. 

The removable, stamped steel cover provides a 
means for inspection and service without removing 
the complete axle from the vehicle. 

The 8 1/4 axle have the assembly part number and 
gear ratio listed on tag. The tag is attached to the 
differential housing by a cover bolt. 

The differential case is a one-piece design. The dif- 
ferential pinion mate shaft is retained with a 
threaded pin. Differential bearing preload and ring 
gear backlash are set and maintained by threaded 
adjusters at the outside of the differential housing. 


Pinion bearing preload is set and maintained by the 
use of a collapsible spacer. 

Axles equipped with a Trac-Lok™ differential are 
optional. A Trac-Lok differential has a one-piece dif- 
ferential case, and the same internal components as 
a standard differential, plus two clutch disc packs. 


AXLE IDENTIFICATION 


The axle differential cover can be used for identifi- 
cation of the axle (Fig. 2). A tag is also attached to 
the cover. 


LUBRICANT SPECIFICATIONS 


Multi-purpose, hypoid gear lubricant should be 
used for rear axles with a standard differential. The 
lubricant should have a MIL-L-2105C and API GL 5 
quality specifications. 

Trac-Lok differentials require the addition of 5 oz. 
of friction modifier to the axle lubricant after service. 
The 8 1/4 axle lubricant capacity is 2.27 L (4.8 pts.) 
total, including the friction modifier, if necessary. 


NOTE: if the rear axle is submerged in water, the 
lubricant must be replaced immediately. Avoid the 
possibility of premature axie failure resulting from 
water contamination of the lubricant. 
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Fig. 1 8 1/4 Axle 


DIFFERENTIAL | IDENTIFICATION 
COVER TAG 





PUSHIN 
FILL PLUG 592038-11 
Fig. 2 Differential Cover 8 1/4 Inch Axle 


DESCRIPTION AND OPERATION 
STANDARD DIFFERENTIAL 


The differential gear system divides the torque 
between the axle shafts. It allows the axle shafts to 
rotate at different speeds when turning corners. 

Each differential side gear is splined to an axle 
shaft. The pinion gears are mounted on a pinion 
mate shaft and are free to rotate on the shaft. The 
pinion gear is fitted in a bore in the differential case 
and is positioned at a right angle to the axle shafts. 

In operation, power flow occurs as follows: 

e The pinion gear rotates the ring gear 

e The ring gear (bolted to the differential case) 
rotates the case 

e The differential pinion gears (mounted on the 
pinion mate shaft in the case) rotate the side gears 

e The side gears (splined to the axle shafts) rotate 
the shafts 

During straight-ahead driving, the differential pin- 
ion gears do not rotate on the pinion mate shaft. This 
occurs because input torque applied to the gears is 
divided and distributed equally between the two side 
gears. As a result, the pinion gears revolve with the 
pinion mate shaft but do not rotate around it (Fig. 3). 
_ When turning corners, the outside wheel must travel 
a greater distance than the inside wheel to complete a 
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DESCRIPTION AND OPERATION (Continued) 


IN STRAIGHT AHEAD DRIVING 
EACH WHEEL ROTATES AT 100% 
OF CASE SPEED 


PINION 
GEAR 





PINION GEARS ROTATE 
WITH CASE J9303-13 


Fig. 3 Differential Operation—Straight Ahead Driving 


turn. The difference must be compensated for to prevent 
the tires from scuffing and skidding through turns. To 
accomplish this, the differential allows the axle shafts 
to turn at unequal speeds (Fig. 4). In this instance, the 
input torque applied to the pinion gears is not divided 
equally. The pinion gears now rotate around the pinion 
mate shaft in opposite directions. This allows the side 
gear and axle shaft attached to the outside wheel to 
rotate at a faster speed. 


AXLE © 


OUTER WHEEL 
110% CASE SPEED 


100% DIFFERENTIAL 
CASE SPEED 


INNER WHEEL 
90% CASE SPEED 





PINION GEARS ROTATE 
ON PINION SHAFT J9303-14 


Fig. 4 Differential Operation—On Turns 


TRAC-LOK OPERATION 


In a conventional differential, if one wheel spins, 
the opposite wheel will generate only as much torque 
as the spinning wheel. 

In the Trac-lok differential, part of the ring gear torque 
is transmitted through clutch packs which contain multi- 
ple discs. The clutches will have radial grooves on the 
plates, and concentric grooves on the discs or bonded 
fiber material that is smooth in appearance. 

In operation, the Trac-lok clutches are engaged by 
two concurrent forces. The first being the preload 
force exerted through Belleville spring washers 
within the clutch packs. The second is the separating 
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forces generated by the side gears as torque is 
applied through the ring gear (Fig. 5). 
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Fig. 5 Trac-lok Limited Slip Differential Operation 


The Trac-lok design provides the differential action 
needed for turning corners and for driving straight ahead 
during periods of unequal traction. When one wheel looses 
traction, the clutch packs transfer additional torque to the 
wheel having the most traction. Trac-lok differentials 
resist wheel spin on bumpy roads and provide more pull- 
ing power when one wheel looses traction. Pulling power 
is provided continuously until both wheels loose traction. 
If both wheels slip due to unequal traction, Trac-lok oper- 
ation is normal. In extreme cases of differences of trac- 
tion, the wheel with the least traction may spin. 
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DIAGNOSIS AND TESTING 
GENERAL INFORMATION 


Axle bearing problem conditions are usually caused by: 

e Insufficient or incorrect lubricant. 

e Foreign matter/water contamination. 

e Incorrect bearing preload torque adjustment. 

e Incorrect backlash. 

Axle gear problem conditions are usually the result of: 

e Insufficient lubrication. 

e Incorrect or contaminated lubricant. 

e Overloading (excessive engine torque) or exceed- 
ing vehicle weight capacity. 


XJ 
DIAGNOSIS AND TESTING (Continued) 


e Incorrect clearance or backlash adjustment. 
Axle component breakage is most often the result of: 
Severe overloading. 

Insufficient lubricant. 

Incorrect lubricant. 

Improperly tightened components. 


GEAR NOISE 


Axle gear noise can be caused by insufficient lubricant, 
incorrect backlash, tooth contact, or worn/damaged gears. 

Gear noise usually happens at a specific speed 
range. The range is 30 to 40 mph, or above 50 mph. 
The noise can also occur during a specific type of 
driving condition. These conditions are acceleration, 
deceleration, coast, or constant load. 

When road testing, accelerate the vehicle to the 
speed range where the noise is the greatest. Shift 
out-of-gear and coast through the peak—noise range. 
If the noise stops or changes greatly: 

e Check for insufficient lubricant. 

e Incorrect ring gear backlash. 

e Gear damage. 

Differential side and pinion gears can be checked 
by turning the vehicle. They usually do not cause 
noise during straight—ahead driving when the gears 
are unloaded. The side gears are loaded during vehi- 
cle turns. A worn pinion gear mate shaft can also 
cause a snapping or a knocking noise. 


BEARING NOISE 


The axle shaft, differential and pinion gear bearings 
can all produce noise when worn or damaged. Bearing 
noise can be either a whining, or a growling sound. 

Pinion gear bearings have a constant—pitch noise. 
This noise changes only with vehicle speed. Pinion bear- 
ing noise will be higher because it rotates at a faster 
rate. Drive the vehicle and load the differential. If bear- 
ing noise occurs, the rear pinion bearing is the source of 
the noise. If the bearing noise is heard during a coast, 
the front pinion bearing is the source. 

_ Worn or damaged differential bearings usually produce 
a low pitch noise. Differential bearing noise is similar to 


pinion bearing noise. The pitch of differential bearing . 


noise is also constant and varies only with vehicle speed. 

Axle shaft bearings produce noise and vibration 
when worn or damaged. The noise generally changes 
when the bearings are loaded. Road test the vehicle. 
Turn the vehicle sharply to the left and to the right. 
This will load the bearings and change the noise 
level. Where axle bearing damage is slight, the noise 
is usually not noticeable at speeds above 30 mph. 


LOW SPEED KNOCK 


Low speed knock is generally caused by a worn 
U-joint or by worn side—gear thrust washers. A worn 
pinion gear shaft bore will also cause low speed knock. 
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VIBRATION 


Vibration at the rear of the vehicle is usually 
caused by a: 

e Damaged drive shaft. 

e Missing drive shaft balance weight(s). 

Worn or out—of—balance wheels. 
Loose wheel lug nuts. 

Worn U-joint(s). 

Loose/broken springs. 

Damaged axle shaft bearing(s). 
Loose pinion gear nut. 
Excessive pinion yoke run out. 
e Bent axle shaft(s). 

Check for loose or damaged front-end components 
or engine/transmission mounts. These components 
can contribute to what appears to be a rear—end 
vibration. Do not overlook engine accessories, brack- 
ets and drive belts. 

All driveline components should be examined 
before starting any repair. 

Refer to Group 22, Wheels and Tires, for additional 
vibration information. 


DRIVELINE SNAP 


A snap or clunk noise when the vehicle is shifted 
into gear (or the clutch engaged), can be caused by: 
e High engine idle speed 
Loose engine/transmission/transfer case mounts 
Worn U-joints 
Loose spring mounts 
Loose pinion gear nut and yoke 
Excessive ring gear backlash 
Excessive side gear/case clearance 
The source of a snap or a clunk noise can be deter- 
mined with the assistance of a helper. Raise the vehi- 
cle on a hoist with the wheels free to rotate. Instruct 
the helper to shift the transmission into gear. Listen 
for the noise, a mechanics stethoscope is helpful in 
isolating the source of a noise. 


TRAC-LOK DIFFERENTIAL NOISE 


The most common problem is a chatter noise when 
turning corners. Before removing a Trac-lok unit for 
repair, drain, flush and refill the axle with the specified 
lubricant. Refer to Lubricant change in this Group. 

A container of Mopar® Trac-lok Lubricant (friction 
modifier) should be added after repair service or dur- 
ing a lubricant change. 

After changing the lubricant, drive the vehicle and 
make 10 to 12 slow, figure-eight turns. This maneu- 
ver will pump lubricant through the clutches. This 
will correct the condition in most instances. If the 
chatter persists, clutch damage could have occurred. 
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DIAGNOSIS AND TESTING (Continued) 


| CONDITION | 


! WHEEL NOISE 


| AXLE SHAFT NOISE 


| AXLE SHAFT BROKE 


| DIFFERENTIAL CASE 
CRACKED 


DIFFERENTIAL GEARS 


| SCORED 


LOSS OF LUBRICANT 


POSSIBLE CAUSES 
. Wheel loose. | 
. Faulty, brinelled wheel bearing. 


. Misaligned axle shaft tube. 
. Bent or sprung axle shaft. 
. End play in drive pinion 


bearings. 


. Excessive gear backlash 


between ring gear and pinion 


_ gear. 
. Improper adjustment of drive 


pinion gear shaft bearings. 


. Loose drive pinion gearshaft 


yoke nut. 


. Improper wheel bearing 


adjustment. 


. Scuffed gear tooth contact 


surfaces. 


Misaligned axle shaft tube. 


Vehicle overloaded. 
. Erratic clutch operation. 


. Grabbing clutch. 


; Improper adjustment of 


differential bearings. 


. Excessive ring gear backlash. 
. Vehicle overloaded. 


. Erratic clutch operation. 


. Insufficient lubrication. 


2. Improper grade of lubricant. — 


. Excessive spinning of one 


wheell/tire. 


Lubricant level too high. 








CORRECTION 


. Tighten loose nuts. 
. Faulty or brinelled bearings must be replaced. 


. Inspect axle shaft tube alignment. Correct as necessary. 
. Replace bent or sprung axle shaft. 
. Refer to Drive Pinion Bearing Pre-Load Adjustment. 


. Check adjustment of ring gear backlash and pinion gear. 


Correct as necessary. 


. Adjust drive pinion shaft bearings. 
. Tighten drive pinion gearshaft yoke nut with specified torque. 
. Readjust as necessary. 


. If necessary, replace scuffed gears. 


. Replace broken axle shaft after correcting axle shaft tube — | 


alignment. 


. Replace broken axle shaft. Avoid excessive weight on vehicle. 
. Replace broken axle shaft after inspecting for other possible 


causes. Avoid erratic use of clutch. 


Replace broken axle shaft. Inspect clutch and make nbegssOry: 
_ repairs or adjustments. | 


. Replace cracked case; examine gears and bearings for possible 


damage. At reassembly, adjust differential bearings properly. 


. Replace cracked case; examine gears and bearings for possible 


damage. At reassembly, adjust ring gear backlash properly. 


. Replace cracked case; examine gears and bearings for possible 


damage. Avoid excessive weight on vehicle. 


. Replace cracked case. After inspecting for other possible 


causes, examine gears and bearings for possible damage. 
Avoid erratic use of clutch. 


. Replace scored gears. Scoring marks on n the drive fcc of gear 


teeth or in the bore are caused by instantaneous fusing of the 
mating surfaces. Scored gears should be replaced. Fill rear 
differential housing to required capacity with proper lubricant. 
Refer to Specifications. 


. Replace scored gears. Inspect all gears and bearings for 


possible damage. Clean and refill differential housing to 
required capacity with proper lubricant. 


. Replace scored gears. Inspect all gears, pinion bores and shaft 


for damage. Service as necessary. 


. Drain excess lubricant by removing fill plug and allow lubricant 
to level at lower edge of fill plug hole. 
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DIAGNOSIS AND TESTING (Continued) 


| POSSIBLECAUSES _—_=s CORRECTION | 
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CONDITION — 
. Replace worn seals. fo: 
3. Repair or replace housing as necessary. 


. Worn axle shaft seals. 
3. Cracked differential housing. 




















| LOSS OF LUBRICANT 


4. Worn drive pinion gear shaft 4. Replace worn drive pinion gear shaft seal. 


seal. 







5. Scored and worn yoke. 5. Replace worn or scored yoke and seal. 


6. Axle cover not properly sealed. 6. Remove cover and clean flange and reseal. 











. Refill differential housing. 
2. Drain, flush and refill with correct amount of the correct 
lubricant. | | 


| AXLE OVERHEATING 1. Lubricant level too low. 





2. Incorrect grade of lubricant. 









3. Readjust bearings. 
4. Inspect gears for excessive wear or scoring. Replace as 
necessary. 


5. Readjust ring gear backlash and inspect gears for possible 
scoring. 


3. Bearings adjusted too tight. 
. Excessive gear wear. 











. Insufficient ring gear backlash. 



















. Replace gears. Examine other gears and bearings for possible 
damage. 


| GEAR TEETH BROKE . Overloading. 


| (RING GEAR AND PINION) 















2. Replace gears and examine the remaining parts for possible 


. Erratic clutch operation. 
damage. Avoid erratic clutch operation. 








3. Replace gears. Examine the remaining parts for possible 


. lce-spotted pavements. 
damage. Replace parts as required. 














4. Replace gears. Examine other parts for possible damage. 


. Improper adjustments. 
= Ensure ring gear backlash is correct. 
























AXLE NOISE . Refill axle with correct amount of the proper lubricant. 


. Insufficient lubricant. 
| Also inspect for leaks and correct as necessary. 










2. Improper ring gear and drive . Check ring gear and pinion gear teeth contact pattern. 


pinion gear adjustment. 








3. Remove unmatched ring gear and drive pinion gear. 


3. Unmatched ring gear and drive 
Replace with matched gear and drive pinion gear set. 


pinion gear. 


4. Check teeth on ring gear and drive pinion gear for correct 


A. Worn teeth on ring gear or 
contact. If necessary, replace with new matched set. 


drive pinion gear. 
5. Loose drive pinion gear shaft . Adjust drive pinion gearshaft bearing preload torque. 


bearings. 











6. Loose differential bearings. 6. Adjust differential bearing preload torque. 


7. Misaligned or sprung ring gear. 7. Measure ring gear runout. 





8. Loose differential bearing cap . Tighten with specified torque 


— bolts 
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3-74 DIFFERENTIAL AND DRIVELINE 
DIAGNOSIS AND TESTING (Continued) 
TRAC-LOK TEST 


WARNING: WHEN SERVICING VEHICLES WITH A 
TRAC-LOK DIFFERENTIAL DO NOT USE THE 
ENGINE TO TURN THE AXLE AND WHEELS. BOTH 
REAR WHEELS MUST BE RAISED AND THE VEHI- 
CLE SUPPORTED. A TRAC-LOK AXLE CAN EXERT 
ENOUGH FORCE IF ONE WHEEL IS IN CONTACT 
WITH A SURFACE TO CAUSE THE VEHICLE TO 
MOVE. 


The differential can be tested without removing the 
differential case by measuring rotating torque. Make 
sure brakes are not dragging during this measure- 
ment. 

(1) Place blocks in front and rear of both front 
wheels. 

(2) Raise one rear wheel until it is completely off 
the ground. 

(3) Engine off, transmission in neutral, and park- 
ing brake off. __ 

(4) Remove wheel and bolt Special Tool 6790 to 
studs. 

- (5) Use torque wrench on special tool to rotate 
wheel and read rotating torque (Fig. 6). 
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Fig. 6 Trac-lok Test —Typical 


(6) If rotating torque is less than 22 N-m (30 ft. 
lbs.) or more than 271 N-m (200 ft. lbs.) on either 
wheel the unit should be serviced. 


SERVICE PROCEDURES 


LUBRICANT CHANGE 


(1) Raise and support the vehicle. 

(2) Remove the lubricant fill hole plug from the 
differential housing cover. 

(3) Remove the differential housing cover and 
drain the lubricant from the housing. 
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(4) Clean the housing cavity with a flushing oil, 
light engine oil, or lint free cloth. Do not use water, 
steam, kerosene, or gasoline for cleaning. 

(5) Remove the original sealant from the housing 
and cover surfaces. 

(6) Apply a bead of Mopar® Silicone Rubber Seal- 
ant, or equivalent, to the housing cover (Fig. 7). 





AXLE HOUSING 
COVER 
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Fig. 7 Apply Sealant 


Install the housing cover within 5 minutes 
after applying the sealant. 

(7) Install the cover and any identification tag. 
Tighten the cover bolts to 41 N-m (380 ft. lbs.) torque. 

(8) For Trac-lok differentials, a quantity of 
Mopar® Trac—lok lubricant (friction modifier), or 
equivalent, must be added after repair service or a 
lubricant change. Refer to the Lubricant Specifica- 
tions section of this group for the quantity necessary. 

(9) Fill differential with Mopar® Hypoid Gear 
Lubricant, or equivalent, to bottom of the fill plug 
hole. Refer to the Lubricant Specifications section of 
this group for the quantity necessary. 


CAUTION: Overfilling the differential can result in 
lubricant foaming and overheating. 


(10) Install the fill hole plug and lower the vehicle. 

(11) Trac—lok differential equipped vehicles should 
be road tested by making 10 to 12 slow figure-eight 
turns. This maneuver will pump the _ lubricant 
through the clutch discs to eliminate a possible chat- 
ter noise complaint. 


REMOVAL AND INSTALLATION 
REAR AXLE 


REMOVAL 
(1) Raise and support the vehicle. 








(2) Position a suitable lifting device under the 
axle. 

(3) Secure axle to device. 

(4) Remove the wheels and tires. 

(5) Secure brake drums to the axle shaft. 

(6) Disconnect the brake hose at the axle junction 


block. Do not disconnect the brake hydraulic lines at» 


the wheel cylinders. Refer to Group 5, Brakes, for 
_ proper procedures. 

(7) Disconnect the parking brake cables and cable 
brackets. 

(8) Disconnect the vent hose from the axle shaft 
tube. 

(9) Mark the propeller shaft and yoke for installa- 
tion alignment reference. 

(10) Remove propeller shaft. 

(11) Disconnect shock absorbers from axle. 

(12) Remove the stabilizer links. 

(13) Remove the spring clamps and spring brack- 
ets. Refer to Group 2, Suspension, for proper proce- 
dures. | 

(14) Separate the axle from the vehicle. 


INSTALLATION 

(1) Raise the axle with lifting device and align to 
the leaf spring centering bolts. 

- (2) Install the spring clamps and spring brackets. 
Refer to Group 2, Suspension, for proper procedures. 

(3) Install shock absorbers and tighten nuts to 60 
N-m (44 ft. lbs.) torque. 

(4) Install the stabilizer links. Tighten sway bar 
links to 74 N-m (55 ft. Ibs.). 

(5) Connect the parking brake cables and cable 
brackets. 

(6) Install the brake drums. Refer to Group 5, 
Brakes, for proper procedures. 

(7) Connect the brake hose to the axle junction 
block. Refer to Group 5, Brakes, for proper proce- 
dures. 

(8) Install axle vent hose. 

(9) Align propeller shaft and pinion yoke reference 
marks. Install universal joint straps and _ bolts. 
Tighten to 19 N-m (14 ft. lbs.) torque. 

(10) Install the wheels and tires. | 

(11) Add gear lubricant, if necessary. Refer to 
Lubricant Specifications in this section for lubricant 
requirements. 

(12) Remove lifting device from axle and lower the 
vehicle. : 


AXLE SHAFT 





“( 1) fs and support vehicle. Ensure that the 
transmission is in neutral. 
(2) Remove wheel and tire assembly. 


OVAL AND INSTALLATION (Continued) 
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(3) Remove brake drum. Refer to Group 5, Brakes, 
for proper procedure. 

(4) Clean all foreign material from housing cover 
area. 

(5) Loosen housing cover bolts. Drain lubricant 
from the housing and axle shaft tubes. Remove hous- 
ing cover. 

(6) Rotate differential case so that pinion mate 
gear shaft lock screw is accessible. Remove lock 
screw and pinion mate gear shaft from differential 
case (Fig. 8). 
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Fig. 8 Mate Shaft Lock Screw 


(7) Push axle shaft inward and remove axle shaft 
C-clip lock from the axle shaft (Fig. 9). 


C-CLIP 
LOCK 







~ * 9003-45 
Fig. 9 Axle Shaft C-Clip Lock 


(8) Remove axle shaft. Use care to prevent damage 
to axle shaft bearing and seal, which will remain in 
axle shaft tube. 

(9) Inspect axle shaft seal for leakage or damage. 

(10) Inspect roller bearing contact surface on axle 
shaft for signs of brinelling, galling and pitting. If 
any of these conditions exist, the axle shaft and/or 
bearing and seal must be replaced. 


3-7/6 
INSTALLATION 
(1) Lubricate bearing bore and seal lip with gear 


lubricant. Insert axle shaft through seal, bearing, 
and engage it into side gear splines. 





NOTE: Use care to prevent shaft splines from dam- 
aging axle shaft seal lip. 


(2) Insert C-—clip lock in end of axle shaft. Push 
axle shaft outward to seat C—clip lock in side gear. 

(3) Insert pinion mate shaft into differential case 
and through thrust washers and pinion gears. 

(4) Align hole in shaft with hole in the differential 
case and install lock screw with Loctite® on the 
threads. Tighten lock screw to 11 N-m (8 ft. lbs.) 
torque. | 

(5) Install cover and add fluid. Refer to Lubricant 
Change procedure in this section for procedure and 
lubricant requirements. 

(6) Install brake drum. Refer to Group 5, Brakes, 
for proper procedures. 

(7) Install wheel and tire. 

(8) Lower vehicle. 


AXLE SEAL AND BEARING 


REMOVAL 

(1) Remove axle shaft. 

(2) Remove axle shaft seal from the end of the axle 
tube with a small pry bar (Fig. 10). 


NOTE: The seal and bearing can be removed at the 
same time with the bearing removal tool. 


(3) Remove the axle shaft bearing from the axle 
tube with Bearing Removal Tool Set 6310, using 
Adapter Foot 6310-9 (Fig. 11). 
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Fig. 10 Axle Seal Removal 
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Fig. 11 Axle Shaft Bearing Removal Tool 
INSTALLATION 


NOTE: Do not install the original axle shaft seal. 
Always install a new seal. 


(1) Wipe the axle tube bore clean. Remove any old 
sealer or burrs from the tube. 

(2) Install the axle shaft bearing with Installer 
C-4198 and Handle C-4171 (Fig. 12). Ensure that the 
bearing part number is against the installer. Verify 
that the bearing in installed straight and the tool 
fully contacts the axle tube when seating the bearing. 

(3) Install a new axle seal with Installer C-4076-B 
and Handle C-4735-1. When the tool contacts the 
axle tube, the seal is installed to the correct depth. 

(4) Coat the lip of the seal with axle lubricant for 
protection prior to installing the axle shaft. 

(5) Install the axle shaft. 


PINION SEAL 


REMOVAL 

(1) Raise and support the vehicle. 

(2) Scribe a mark on the universal joint, pinion 
yoke, and pinion shaft for reference. 

(3) Disconnect the propeller shaft from the pinion 
yoke. Secure the propeller shaft in an upright posi- 
tion to prevent damage to the rear universal joint. 

(4) Remove the wheel and tire assemblies. 

(5) Remove the brake drums to prevent any drag. 
The drag may cause a false bearing preload torque 
measurement. 

(6) Rotate the pinion yoke three or four times. 





REMOVAL AND INSTALLATION (Continued) 





INSTALLER 


TUBE 


e 
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Fig. 12 Axle Shaft Seal and Bearing Installation 


(7) Measure the amount of torque necessary to 
rotate the pinion gear with a (in. lbs.) dial-type 
torque wrench. Record the torque reading for instal- 
lation reference. 

(8) Hold the yoke with Wrench 6719. Remove the 
pinion shaft nut and washer. 

(9) Remove the yoke with Remover C-452 (Fig. 13). 
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Fig. 13 Yoke Removal 


(10) Remove the pinion shaft seal with suitable 
pry tool or slide-hammer mounted screw. 


INSTALLATION 

(1) Clean the seal contact surface in the housing 
bore. 

(2) Examine the splines on the pinion shaft for 
burrs or wear. Remove any burrs and clean the shaft. 

(3) Inspect pinion yoke for cracks, worn splines 
and worn seal contact surface. Replace yoke if neces- 
sary. 


NOTE: The outer perimeter of the seal is pre-coated 
with a special sealant. An additional application of 
sealant is not required. 


- DIFFERENTIAL AND DRIVELINE 3-77 


(4) Apply a light coating of gear lubricant on the 
lip of pinion seal. | 

(5) Install the new pinion shaft seal with Installer 
C-4076-B and Handle C-4735-1 (Fig. 14). 
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Fig. 14 8 1/4 Axle Pinion Seal Installation 


NOTE: The seal is correctly installed when the seal 
flange contacts the face of the differential housing 
flange. 


(6) Position the pinion yoke on the end of the shaft 
with the reference marks aligned. 

(7) Seat yoke on pinion shaft with Installer C-3718 
and Wrench 6719. 
_ (8) Remove the tools and install the pinion yoke 
washer. The convex side of the washer must face out- 
ward. 


CAUTION: Do not exceed the minimum tightening 
torque when installing the pinion yoke retaining nut 
at this point. Damage to collapsible spacer or bear- 
ings may result. 


(9) Hold pinion yoke with Yoke Holder 6719 and 
tighten shaft nut to 285 N-m (210 ft. lbs.) (Fig. 15). 
Rotate pinion shaft several revolutions to ensure the 
bearing rollers are seated. 

(10) Rotate the pinion shaft using an (in. lbs.) 
torque wrench. Rotating torque should be equal to 
the reading recorded during removal, plus an addi- 
tional 0.56 N-m (5 in. lbs.) (Fig. 16). 


CAUTION: Never loosen pinion gear nut to 
decrease pinion gear bearing rotating torque and 
never exceed specified preload torque. If preload 
torque is exceeded a new collapsible spacer must 
be installed. The torque sequence will then have to 
be repeated. 


(11) If the rotating torque is low, use Yoke Holder 
6719 to hold the pinion yoke (Fig. 15) and tighten the 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 15 Tightening Pinion Shaft Nut 
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Fig. 16 Check Pinion Rotation Torque 


pinion shaft nut in 6.8 N-m (5 ft. lbs.) increments 
until proper rotating torque is achieved. 


NOTE: The bearing rotating torque should be con- 
stant during a complete revolution of the pinion. If 
the rotating torque varies, this indicates a binding 
condition. 


- XJ 





(12) The seal replacement is unacceptable if the 
final pinion nut torque is less than 285 N-m (210 ft. 
Ibs.). 

(13) Install the propeller shaft with the installa- 
tion reference marks aligned. 

(14) Tighten the universal joint yoke clamp screws 
to 19 N-m (14 ft. lbs.). 

(15) Install the brake drums. 

(16) Install wheel and tire assemblies and lower 
the vehicle. | 

(17) Check the differential housing lubricant level. 


DIFFERENTIAL 


REMOVAL 
(1) Remove the axle shafts. 


NOTE: Side play resulting from bearing races being 
loose on case hubs requires replacement of the dif- 
ferential case. | 


(2) Mark the differential housing and the differen- 
tial bearing caps for installation reference (Fig. 17). 


“\_. REFERENCE 


INSTALLATION 
REFERENCE 
MARKS XK 









BEARING, 
CAP 
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Fig. 17 Mark For Installation Reference 


(3) Remove bearing threaded adjuster lock from 
each bearing cap. Loosen the bolts, but do not 
remove the bearing caps. 

(4) Loosen the threaded adjusters with Wrench 
C-4164 (Fig. 18). 

(5) Hold the differential case while removing bear- 
ing caps and adjusters. 

(6) Remove the differential case. 


NOTE: Each differential bearing cup and threaded 
adjuster must be kept with their respective bearing. 


INSTALLATION 

(1) Apply a coating of hypoid gear lubricant to the 
differential bearings, bearing cups, and threaded 
adjusters. A dab of grease can be used to keep the 


REMOVAL AND INSTALLATION (Continued) 
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Fig. 18 Threaded Adjuster Tool 


adjusters in position. Carefully position the assem- 
bled differential case in the housing. 

(2) Observe the reference marks and install the 
differential bearing caps at their original locations 
(Fig. 19). 
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Fig. 19 Bearing Caps & Bolts 


(3) Install bearing cap bolts and tighten the upper 
bolts to 14 N-m (10 ft. lbs.). Tighten the lower bolts 
finger-tight until the bolt head is seated. 

(4) Perform the differential bearing preload and 
adjustment procedure. 

(5) Install axle shafts and differential housing 
cover. 


DIFFERENTIAL SIDE BEARINGS 


REMOVAL 
(1) Remove differential case from axle housing. 
(2) Remove the bearings from the differential case 
with Puller/Press C-293-PA and Adapters C-293-48 
and Plug SP-3289 (Fig. 20). 
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Fig. 20 Differential Bearing Removal 


INSTALLATION 

(1) Install differential side bearings. Use Installer 
C-4340 with handle C-4171 (Fig. 21). 

(2) Install differential case in axle housing. 
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Fig. 21 Install Differential Side Bearings 
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REMOVAL AND INSTALLATION (Continued) 


RING GEAR 

The ring and pinion gears are serviced in a 
matched set. Do not replace the ring gear without 
replacing the pinion gear. 


REMOVAL 

(1) Remove differential from axle housing. 

(2) Place differential case in a suitable vise with 
soft metal jaw protectors. (Fig. 22). 

(3) Remove bolts holding ring gear to differential 
case. 

(4) Using a soft hammer, drive ring gear from dif- 
ferential case (Fig. 22). 


( \ CASE RING GEAR 
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Fig. 22 Ring Gear Removal 
INSTALLATION 


CAUTION: Do not reuse the bolts that held the ring 
gear to the differential case. The bolts can fracture 
causing extensive damage. 


(1) Invert the differential case. 

(2) Position ring gear on the differential case and 
start two ring gear bolts. This will provide case-to- 
ring gear bolt hole alignment. 

(3) Invert the differential case in the vise. 

(4) Install new ring gear bolts and alternately 
tighten to 102 N-m (75 ft. lbs.) torque (Fig. 23). 

(5) Install differential in axle housing and verify 
gear mesh and contact pattern. 


PINION GEAR 

The ring and pinion gears are serviced in a 
matched set. Do not replace the pinion gear without 
replacing the ring gear. 
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Fig. 23 Ring Gear Bolt Installation 


REMOVAL 

(1) Remove differential from the axle housing. | 

(2) Mark pinion yoke and propeller shaft for 
installation alignment. 

(3) Disconnect propeller shaft from pinion yoke. 
Using suitable wire, tie propeller shaft to underbody. 

(4) Using Yoke Holder 6719 to hold yoke and 
remove the pinion yoke nut and washer. 

(5) Using Remover C—452, remove the pinion yoke 
from pinion shaft (Fig. 24). 


PINION 
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Fig. 24 Pinion Yoke Removal 





REMOVAL AND INSTALLATION (Continued) 


(6) Partially install pinion nut onto pinion to pro- 
tect the threads. 

(7) Remove the pinion gear from housing (Fig. 25). 
Catch the pinion with your hand to prevent it from 
falling and being damaged. 
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Fig. 25 Remove Pinion Gear 


(8) Remove the pinion shaft seal with suitable pry 
tool or slide-hammer mounted screw. | 

(9) Remove oil slinger, if equipped, and front pin- 
ion bearing. | 

(10) Remove the front pinion bearing cup with 
Remover C-4345 and Handle C-4171 (Fig. 26). 





J9302-22 


REMOVER 
Fig. 26 Front Bearing Cup Removal 


- DIFFERENTIAL AND DRIVELINE 3 - 81 


(11) Remove the rear bearing cup from housing 
(Fig. 27). Use Remover C-43807 and Handle C-4171. 





DRIVER 
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Fig. 27 Rear Bearing Cup Removal 


(12) Remove the collapsible preload spacer (Fig. 
28). 
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Fig. 28 Collapsible Spacer 
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REMOVAL AND INSTALLATION (Continued) 





(13) Remove the rear bearing from the pinion (Fig. INSTALLER 
29) with Puller/Press C-293-PA and Adapters C-293-47. | 

Place 4 adapter blocks so they do not damage 
the bearing cage. | 


SPECIAL 
TOOL 
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Fig. 30 Pinion Rear Bearing Cup Installation 


INSTALLER HANDLE 





Fig. 29 Rear Bearing Removal 


(14) Remove the depth shims from the pinion gear 
shaft. Record the thickness of the depth shims. 


INSTALLATION 

(1) Apply Mopar® Door Ease, or equivalent, stick 
lubricant to outside surface of bearing cup. 

(2) Install the pinion rear bearing cup (Fig. 30) 
with Installer C-4308 and Driver Handle C—4171. 

(3) Ensure cup is correctly seated. 

(4) Apply Mopar® Door Ease, or equivalent, stick 
- lubricant to outside surface of bearing cup. 

(5) Install the pinion front bearing cup (Fig. 31) 
with Installer D-130 and Handle C—4171. <a 

(6) Install pinion front bearing, and oil slinger, if : 
equipped. 

(7) Apply a light coating of gear lubricant on the 
lip of pinion seal. Install seal with Installer 
C-4076—-B and Handle C-4735-1 (Fig. 32). 








NOTE: Pinion depth shims are placed between the rear 
pinion bearing cone and pinion gear to achieve proper 
ring and pinion gear mesh. If the factory installed ring 
and pinion gears are reused, the pinion depth shim / 
should not require replacement. If required, refer to Pin- of, 4 DIFFERENTIAL 
ion Gear Depth to select the proper thickness shim J J HOUSING 
before installing rear pinion bearing. -“] SPECIAL TOOL 

) C-4076-A | 39103-32 





(8) Place the proper thickness depth shim on the 
pinion gear. Fig. 32 Pinion Seal Installation 
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REMOVAL AND INSTALLATION (Continued) 


(9) Install the rear bearing and slinger, if equipped, on 
the pinion gear (Fig. 33) with Installer 6448. 
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Fig. 33 Shaft Rear Bearing Installation 


(10) Install a new collapsible preload spacer on pinion 
shaft and install pinion gear in housing (Fig. 34). 
(11) Install pinion gear in housing. 
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Fig. 34 Collapsible Preload Spacer 


(12) Install yoke with Installer C-3718 and Yoke 
Holder 6719. 

(13) Install the yoke washer and a new nut on the 
pinion gear and tighten the pinion nut until there is 
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zero bearing end-play. It will not be possible at this 
point to achieve zero bearing end-play if a new col- 
lapsible spacer was installed. 

(14) Tighten the nut to 285 N-m (210 ft. lbs.). 


CAUTION: Never loosen pinion gear nut to 
decrease pinion gear bearing rotating torque and 
never exceed specified preload torque. If preload 
torque or rotating torque is exceeded a new col- 
lapsible spacer must be installed. The torque 
sequence will then have to be repeated. 


(15) Using Yoke Holder 6719, crush collapsible 
spacer until bearing end play is taken up. 

(16) Slowly tighten the nut in 6.8 N-m (5 ft. lbs.) 
increments until the desired rotating torque is 
achieved. Measure the rotating torque frequently to 
avoid over crushing the collapsible spacer (Fig. 35). 

(17) Check bearing rotating torque with an inch 
pound torque wrench (Fig. 35). The torque necessary 
to rotate the pinion gear should be: — . _ 

e Original Bearings — 1 to 3 N-m (10 to 20 in. lbs.). 

e New Bearings — 2 to 5 N-m (15 to 35 in. lbs.). 
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Fig. 35 Check Pinion Gear Rotating Torque 


(18) Install propeller shaft. 
(19) Install differential in housing. 


DISASSEMBLY AND ASSEMBLY 
STANDARD DIFFERENTIAL 
DISASSEMBLY 


(1) Remove pinion gear mate shaft lock screw (Fig. 
36). 
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Fig. 36 Pinion Gear Mate Shaft Lock Screw 


(2) Remove pinion gear mate shaft. 

(3) Rotate the differential side gears and remove 
the pinion mate gears and thrust washers (Fig. 37). 

(4) Remove the differential side gears and thrust 
washers. 


ASSEMBLY 

(1) Install the differential side gears and thrust 
washers. 

(2) Install the pinion mate gears and thrust washers. 

(3) Install the pinion gear mate shaft. 

(4) Align the hole in the pinion gear mate shaft 
with the hole in the differential case and install the 
pinion gear mate shaft lock screw. 
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Fig. 38 Trac—lok Differential Components 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 37 Pinion Mate Gear Removal 
(5) Lubricate all differential components with 
hypoid gear lubricant. 


TRAG-LOK DIFFERENTIAL | 


The Trac—lok differential components are _ illus- 
trated in (Fig. 38). Refer to this illustration during 
repair service. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


DISASSEMBLY : 
(1) Clamp Side Gear Holding Tool 8138 in a vise. 
(2) Position the differential case on Side Gear 
Holding Tool 8138 (Fig. 39). ; 
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Fig. 39 Differential Case Holding Tool 


(3) Remove ring gear, if necessary. Ring gear 
removal is necessary only if the ring gear is to be 
replaced. The Trac-lok differential can be serviced 
with the ring gear installed. 

(4) Remove the pinion gear mate shaft lock screw 
(Fig. 40). 
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Fig. 40 Mate Shaft Lock Screw 


——— DIFFERENTIAL AND DRIVELINE 3 - 85 


(5) Remove the pinion gear mate shaft. If neces- 
sary, use a drift and hammer (Fig. 41). 
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Fig. 41 Mate Shaft Removal 


(6) Install and lubricate Step Plate 8140-2 (Fig. 
42). 
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Fig. 42 Step Plate Tool Installation 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(7) Assemble Threaded Adapter 8140-1 into top 
side gear. Thread Forcing Screw 6960-4 into adapter 
until it becomes centered in adapter plate. 

(8) Position a small screw driver in slot of 
Threaded Adapter 8140-1 (Fig. 43) to prevent adapter 
from turning. 
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Fig. 43 Threaded Adapter Installation 


(9) Tighten forcing screw tool 122 N-m (90 ft. lbs.) 
maximum to compress Belleville springs in clutch 
packs (Fig. 44). 


NS ft eS y 


DISC 
8140-2 


80a982ed 


| TOOL =» = 
TORQUE _=_ 
wRENcH “SSEMBLED aon. 
DIFFERENTIAL CASE 





a 
4 i 


, 80a0C413 


Fig. 44 Tighten Belleville Spring Compressor Tool 
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(10) Using an appropriate size feeler gauge, 
remove thrust washers from behind the pinion gears 
(Fig. 45). 
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Fig. 45 Remove Pinion Gear Thrust Washer 


(11) Insert Turning Bar 6960-2 in case (Fig. 46). 

(12) Loosen the Forcing Screw 6960-4 in small 
increments until the clutch pack tension is relieved 
and the differential case can be turned using Turning 
Bar 6960-2. 

(13) Rotate differential case until the pinion gears 
can be removed. 

(14) Remove pinion gears from differential case. 
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Fig. 46 Pinion Gear Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(15) Remove Forcing Screw 6960-4, Step Plate 
8140-2, and Threaded Adapter 8140-1. 

(16) Remove top side gear, clutch pack retainer, 
and clutch pack. Keep plates in correct order during 
removal (Fig. 47). 
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Fig. 47 Side Gear & Clutch Disc Removal 


(17) Remove differential case from Side Gear Hold- 
ing Tool 8138. Remove side gear, clutch pack retainer, 
and clutch pack. Keep plates in correct order during 
removal. 


ASSEMBLY 


NOTE: The clutch discs are replaceable as com- 
plete sets only. If one clutch disc pack is damaged, 
both packs must be replaced. 


Lubricate each component with gear lubricant 
before assembly. 

(1) Assemble the clutch discs into packs and 
secure disc packs with retaining clips (Fig. 48). 

(2) Position assembled clutch disc packs on the 
side gear hubs. 

(3) Install clutch pack and side gear in the ring 
gear side of the differential case (Fig. 49). Be sure 
clutch pack retaining clips remain in position 
and are seated in the case pockets. 

(4) Position the differential case on Side Gear 
Holding Tool 8138. 

(5) Install lubricated Step Plate 8140-2 in lower 
side gear (Fig. 50). 

(6) Install the upper side gear and clutch disc pack 
(Fig. 50). 
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Fig. 48 Clutch Disc Pack 
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Fig. 49 Clutch Discs & Lower Side Gear Installation 


(7) Hold assembly in position. Insert Threaded 
Adapter 8140-1 into top side gear. | 

(8) Insert Forcing Screw 6960-4. 

(9) Tighten forcing screw tool to slightly compress 
clutch discs. 

(10) Place pinion gears in position in side gears 
and verify that the pinion mate shaft holes are 
aligned. 

(11) Rotate case with Turning Bar 6960-2 until the 
pinion mate shaft holes in pinion gears align with 
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Fig. 50 Upper Side Gear & Clutch Disc Pack 
Installation 


holes in case. It may be necessary to slightly tighten 
the forcing screw in order to install the pinion gears. 

(12) Tighten forcing screw to 122 N-m (90 ft. lbs.) 
maximum to compress the Belleville springs. 

(13) Lubricate and install thrust washers behind 
pinion gears and align washers with a small screw 
driver. Insert mate shaft into each pinion gear to ver- 
ify alignment. 

(14) Remove Forcing Screw 6960-4, Step Plate 
8140-2, and Threaded Adapter 8140-1. 

(15) Install pinion gear mate shaft and align holes 
in shaft and case. _ 

(16) Install the pinion mate shaft lock screw finger 
tight to hold shaft during differential installation. 

(17) Lubricate all differential components with 
hypoid gear lubricant. 


CLEANING AND INSPECTION 
8 1/4 AXLES 


Wash differential components with cleaning solvent 
and dry with compressed air. Do not steam clean 
the differential components. 

Wash bearings with solvent and towel dry, or dry 
with compressed air. DO NOT spin bearings with 
compressed air. Cup and bearing must be 
replaced as matched sets only. 

Clean axle shaft tubes and oil channels in housing. 

Inspect for: 
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DISASSEMBLY AND ASSEMBLY (Continued) 


XJ 


e Smooth appearance with no broken/dented sur- 
faces on the bearing rollers or the roller contact sur- 
faces. 

e Bearing cups must not be distorted or cracked. 

e Machined surfaces should be smooth and with- 
out any raised edges. 

e Raised metal on shoulders of cup bores should 
be removed with a hand stone. 

e Wear and damage to pinion gear mate shaft, 
pinion gears, side gears and thrust washers. Replace 
as a matched set only. a | 

e Ring and pinion gear for worn and chipped 
teeth. 

e Ring gear for damaged bolt threads. Replaced as 
a matched set only. 

e Pinion yoke for cracks, worn splines, pitted 
areas, and a rough/corroded seal contact surface. 
Repair or replace as necessary. 7 

e Pinion depth shims for damage and distortion. 
Install new shims if necessary. | 

e The differential case. Replace the case if cracked 
or damaged. | | 

e The axle shaft C-clip locks for cracks and exces- 
Sive wear. Replace them if necessary. 

e Each threaded adjuster to determine if it rotates 
freely. If an adjuster binds, repair the damaged 
threads or replace the adjuster. 

Polish each axle shaft sealing surface with No. 600 
crocus cloth. This can remove slight surface damage. 
Do not reduce the diameter of the axle shaft seal con- 
tact surface. When polishing, the crocus cloth should 
be moved around the circumference of the shaft (not 
in-line with the shaft). 


TRAC-LOK 


Clean all components in cleaning solvent. Dry com- 
ponents with compressed air. Inspect clutch pack 
plates for wear, scoring or damage. Replace both 
clutch packs if any one component in either pack is 
damaged. Inspect side and pinion gears. Replace any 
gear that is worn, cracked, chipped or damaged. 
Inspect differential case and pinion shaft. Replace if 
worn or damaged. 


PRESOAK PLATES AND DISC 

Plates and discs with fiber coating (no grooves or 
lines) must be presoaked in Friction Modifier before 
assembly. Soak plates and discs for a minimum of 20 
minutes. | 





ADJUSTMENTS 


8 1/4 AXLE PINION GEAR DEPTH 


GENERAL INFORMATION 

Ring and pinion gears are supplied as matched sets 
only. The identifying numbers for the ring and pinion 
gear are marked on the face of each gear (Fig. 51). A plus 
(+) number, minus (—) number or zero (0) is marked on 
the face of the pinion gear. This number is the amount 
(in thousandths of an inch) the depth varies from the 
standard depth setting of a pinion marked with a (0). 
The standard depth provides the best teeth contact pat- 
tern. Refer to Backlash and Contact Pattern Analysis 
Paragraph in this section for additional information. 

Compensation for pinion depth variance is 
achieved with select shims. The shims are placed 
under the rear pinion bearing cone (Fig. 52). 

If a new gear set is being installed, note the depth 
variance marked on both the original and replacement 
pinion gear. Add or subtract the thickness of the original 
depth shims to compensate for the difference in the depth 
variances. Refer to the Depth Variance charts. 


Note where Old and New Pinion Marking columns. 


intersect. Intersecting figure represents plus or 
minus amount needed. 

- Note the marked number on the face of the drive pin- 
ion gear (-1, —2, 0, +1, +2, etc.). The numbers represent 
thousands of an inch deviation from the standard. If the 
number is negative, add that value to the required thick- 
ness of the depth shim(s). If the number is positive, sub- 
tract that value from the thickness of the depth shim(s). 
If the number is 0 no change is necessary. Refer to the 
Pinion Gear Depth Variance Chart. 
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Fig. 52 Shim Locations 
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PINION DEPTH MEASUREMENT AND 
ADJUSTMENT 

(1) Install front pinion bearing cup. Use Installer 
D-130 and Handle C-4171. 

(2) Install rear pinion bearing cup. Use Installer 
C-4308 and Handle C-4171. | 

(3) Use Pinion Gear Adjustment Gauge Set 
C-3715-B (Fig. 53). 

(4) Position Spacer SP-6030 over Shaft SP-5385. 

(5) Position pinion rear bearing on shaft. 

(6) Position tools (with bearing) in the housing. 

(7) Install Sleeve SP-5382. 

(8) Install pinion front bearing. 

(9) Install Spacer SP-6022. 

(10) Install Sleeve SP-3194-B, Washer SP-534, and 
Nut SP-3193. 
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Fig. 53 8 1/4 Axle Pinion Adjustment Tools 


(11) Tighten the nut to seat the pinion bearings in 
the housing. Allow the sleeve to turn several times 
during tightening to prevent brinelling bearing cups 
or bearings. 

(12) Loosen the compression nut tool. 

(13) Lubricate the pinion gear front and rear bear- 
ings with gear lubricant. | 

(14) Re-tighten the compression nut tool to 1-3 
N-m (15-25 in. Ibs.) torque. 

(15) Rotate the pinion gear several complete revo- 
lutions to align the bearing rollers. 

(16) Install Gauge Block (Fig. 54). 

(17) Install Gauge Block SP-5383 at the end of 
SP-5385. | 

(18) Install Cap Screw SP-536 and tighten with 
Wrench SP-531. 7 

(19) Position Crossbore Arbor SP-6029 in the dif- 
ferential housing (Fig. 55). 

(20) Center the arbor tool. 

(21) Position the bearing caps on the arbor tool. 

(22) Install the attaching bolts. 

(23) Tighten the cap bolts to 14 N-m (10 ft. lbs.). 
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Fig. 55 Crossbore Arbor 


(24) Trial fit depth shim(s) between the crossbore 
arbor and gauge block (Fig. 56). The depth shim(s) 
fit must be snug but not tight (drag friction of a 
feeler gauge blade). 
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Fig. 56 Depth Shim(s) Selection 
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ADJUSTMENTS (Continued) 


(25) Select a shim equal to the shim selected above 
plus the drive pinion gear depth variance number 
marked on the face of the pinion gear (Fig. 51) using 
the opposite sign on the variance number. For exam- 
ple, if the depth variance is —2, add +0.002 in. to the 
dial indicator reading. 


NOTE: Depth shims are available in 0.001-inch 
increments from 0.020 inch to 0.038 inch. 


(26) Remove the tools from the differential hous- 
ing. 


DIFFERENTIAL BEARING PRELOAD AND GEAR 
BACKLASH 


The following must be considered when adjusting 
bearing preload and gear backlash: 

_ e The maximum ring gear backlash variation is 
0.003 inch (0.076 mm). 

e Mark the gears so the same teeth are meshed 
- during all backlash measurements. 

e Maintain the torque while adjusting the bearing 
preload and ring gear backlash. 

e Excessive adjuster torque will introduce a high 
bearing load and cause premature bearing failure. 
Insufficient adjuster torque can result in excessive 
differential case free-play and ring gear noise. 

e Insufficient adjuster torque will not support the 
ring gear correctly and can cause excessive differen- 
tial case free-play and ring gear noise. 


NOTE: The differential bearing cups will not always 
immediately follow the threaded adjusters as they 
are moved during adjustment. To ensure accurate 
bearing cup responses to the adjustments: 

e Maintain the gear teeth engaged (meshed) as 
marked. 

e The bearings must be seated by rapidly rotat- 
ing the pinion gear a half turn back and forth. 

e Do this five to ten times each time the threaded 
adjusters are adjusted. 


(1) Use Wrench C-4164 to adjust each threaded 
adjuster inward until the differential bearing free- 
play is eliminated (Fig. 57). Allow some ring gear 
backlash (approximately 0.01 inch/0.25 mm) between 
the ring and pinion gear. Seat the bearing cups with 
the procedure described above. 

(2) Install dial indicator and position the plunger 
against the drive side of a ring gear tooth (Fig. 58). 
Measure the backlash at 4 positions (90 degrees 
apart) around the ring gear. Locate and mark the 
area of minimum backlash. 

(3) Rotate the ring gear to the position of the least 
backlash. Mark the gear so that all future backlash 
measurements will be taken with the same gear 
teeth meshed. 
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Fig. 58 Ring Gear Backlash Measurement 


(4) Loosen the right-side, tighten the left-side 
threaded adjuster. Obtain backlash of 0.003 to 0.004 
inch (0.076 to 0.102 mm) with each adjuster tight- 
ened to 14 N-m (10 ft. lbs.). Seat the bearing cups 
with the procedure described above. 

(5) Tighten the differential eats cap bolts 95 
N-m (70 ft. Ibs.). 

(6) Tighten the right-side Giveaded adjuster to 102 
N-m (75 ft. Ibs.). Seat the bearing cups with the pro- 
cedure described above. Continue to tighten the 
right-side adjuster and seat bearing cups until the 
torque remains constant at 102 N-m (75 ft. lbs.) 

(7) Measure the ring gear backlash. The range of 
backlash is 0.006 to 0.008 inch (0.15 to 0.203 mm). 

(8) Continue increasing the torque at the right- 
side threaded adjuster until the specified backlash is 
obtained. 


NOTE: The left-side threaded adjuster torque 
should have approximately 102 N-m (75 ft. ibs.). If 
the torque is considerably less, the complete 
adjustment procedure must be repeated. 
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(9) Tighten the left-side threaded adjuster until 
102 N-m (75 ft. Ibs.) torque is indicated. Seat the 
bearing rollers with the procedure described above. 
Do this until the torque remains constant. 

(10) Install the threaded adjuster locks and 
tighten the lock screws to 10 N-m (90 in. lbs.). 

After the proper backlash is achieved, perform the 
Gear Contact Analysis procedure. 


GEAR CONTACT PATTERN ANALYSIS 


The ring and pinion gear teeth contact patterns 
will show if the pinion gear depth is correct in the 
axle housing. It will also show if the ring gear back- 
lash has been adjusted correctly. The backlash can be 
adjusted within specifications to achieve desired 
tooth contact patterns. 

(1) Apply a thin coat of hydrated ferric oxide, or 
equivalent, to the drive and coast side of the ring 
gear teeth. 


DIFFERENTIAL AND DRIVELINE ————— 


- XJ 


(2) Wrap, twist, and hold a shop towel around the 
pinion yoke to increase the turning resistance of the 
pinion gear. This will provide a more distinct contact 
pattern. , 

(3) Using a boxed end wrench on a ring gear bolt, 
Rotate the differential case one complete revolution 
in both directions while a load is being applied from 
shop towel. 

The areas on the ring gear teeth with the greatest 
degree of contact against the pinion gear teeth will 
squeegee the compound to the areas with the least 
amount of contact. Note and compare patterns on the 
ring gear teeth to Gear Tooth Contact Patterns chart 
(Fig. 59) and adjust pinion depth and gear backlash 
as necessary. 
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ADJUSTMENTS (Continued) 


DRIVE SIDE 
OF RING 
GEAR TEETH 





COAST SIDE 
OF RING 
GEAR TEETH 


DIFFERENTIAL AND DRIVELINE 


DESIRABLE CONTACT PATTERN. 
PATTERN SHOULD BE CENTERED 

ON THE DRIVE SIDE OF TOOTH. 
PATTERN SHOULD BE CENTERED ON 
THE COAST SIDE OF TOOTH, 

BUT MAY BE SLIGHTLY TOWARD 

THE TOE. THERE SHOULD ALWAYS 
BE SOME CLEARANCE BETWEEN 
CONTACT PATTERN AND TOP OF 
THE TOOTH. 


~ RING GEAR BACKLASH CORRECT. 
THINNER PINION GEAR DEPTH 
SHIM REQUIRED. 


RING GEAR BACKLASH CORRECT. 
THICKER PINION GEAR DEPTH 


~ SHIM REQUIRED. 


PINION GEAR DEPTH SHIM 
CORRECT. DECREASE RING 
GEAR BACKLASH. 


PINION GEAR DEPTH SHIM 
CORRECT. INCREASE RING 
GEAR BACKLASH. 





Fig. 59 Gear Tooth Contact Patterns 
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3-94 DIFFERENTIAL AND DRIVELINE —— 
ADJUSTMENTS (Continued) 
SIDE GEAR CLEARANCE 


When measuring side gear clearance, check each 
gear independently. If it necessary to replace a side 
gear, replace both gears as a matched set. 

(1) Install the axle shafts and C-clip locks and pin- 
ion mate shaft. | 

(2) Measure each side gear clearance. Insert a 
matched pair of feeler gauge blades between the gear 
and differential housing on opposite sides of the hub 
(Fig. 60). : | 

Y ONS | 







GAUGE Rg ZA 
JBLADES |\POSA 
[a lee 


\\ 7 =— 
MIN; 
{3 


YS 


PO 





#72, aaa 
Way ge ‘y CRASS 'e AAA 


Fig. 60 Side Gear Clearance Measurement 


(3) If side gear clearances is no more than 0.005 
inch. Determine if the shaft is contacting the pinion 
gear mate shaft. Do not remove the feeler 
gauges, inspect the axle shaft with the feeler 
gauge inserted behind the side gear. If the end of 
the axle shaft is not contacting the pinion gear mate 
shaft, the side gear clearance is acceptable. 

(4) If clearance is more than 0.005 inch (axle shaft 
not contacting mate shaft), record the side gear clear- 
ance. Remove the thrust washer and measure its 
thickness with a micrometer. Add the washer thick- 
ness to the recorded side gear clearance. The sum of 
gear clearance and washer thickness will determine 
required thickness of replacement thrust washer 
(Fig. 61). 


SIDE GEAR CLEARANCE 0.007 
THRUST WASHER THICKNESS + 0.033 
TOTAL 0.040 

0.040 

REPLACEMENT WASHER THICKNESS — 0.037 
NEW SIDE GEAR CLEARANCE 0.003 
| J9203-31 


Fig. 61 Side Gear Calculations 


In some cases, the end of the axle shaft will move 
and contact the mate shaft when the feeler gauge is 
inserted. The C-clip lock is preventing the side gear 
from sliding on the axle shaft. 


- XJ 





(5) If there is no side gear clearance, remove the 
C-clip lock from the axle shaft. Use a micrometer to 
measure the thrust washer thickness. Record the 
thickness and re-install the thrust washer. Assemble 
the differential case without the C-clip lock installed 
and re-measure the side gear clearance. 

(6) Compare both clearance measurements. .If the 
difference is less than 0.012 inch (0.305 mm), add 
clearance recorded when the C-clip lock was installed 
to thrust washer thickness measured. The sum will 
determine the required thickness of the replacement 


thrust washer. 


(7) If clearance is 0.012 inch (0.305 mm) or 
greater, both side gears must be replaced (matched 
set) and the clearance measurements repeated. 

(8) If clearance (above) continues to be 0.012 inch 


| (0.305 mm) or greater, the case must be replaced. 


SPECIFICATIONS 
8 1/4 INCH AXLE 


pAmleghyPG 2... ce eee Semi-floating, hypoid 
RA Geis: 6b 8H to od VaR a a a SAE 80W-90 
Lube Capacity...............0.. 2.27 L (4.8 pts.) 
Trac-Lok Additive................. 148 ml (5 oz.) 
Axle Ratio................02000- 3.21, 3.55, 3.90 
Differential 

Case Clearance .............. 0.12 mm (0.005 in.) 
Case Flange Runout.......... 0.076 mm (0.003 in.) 
Ring Gear | 
Diameter................000% 20.95 cm (8.25 in.) 
Backlash........... 0.12-0.20 mm (0.005-0.008 in.) 
Runout.................00. 0.127 mm (0.005 in.) 
Pinion Bearing | 


PYEIOAG ¢ oss eas c ee bee eo o4 1-2 N-m (10-20 in. Ibs.) 
8 1/4 INCH AXLE 


DESCRIPTION 


TORQUE 
Diff. Cover Bolt............... 41 N-m (80 ft. Ibs.) 
Bearing Cap Bolt ........... 136 N-m (100 ft. Ibs.) 
Pinion Nut—Minimum........ 285 N-m (210 ft. lbs.) 
Ring Gear Bolt .............. _.95 N-m (70 ft. Ibs.) 
Backing Plate Bolt ............ 64 N-m (48 ft. Ibs.) 
RWAL/ABS Sensor Bolt........ 24 N-m (18. ft. lbs.) 
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SPECIAL TOOLS — 


8 1/4 AXLES 





Puller, Hub—6790 





Remover, Bearing—6310 


( 


Installer—C-4198 





Handie—C-41771 


DIFFERENTIAL AND DRIVELINE 3-95 





Installer—C-4076-B 


<O 


Handle—C-4735-1 





Holder—6719 





Puller—C-452 


3-96 DIFFERENTIAL AND DRIVELINE 
SPECIAL TOOLS (Continued) 





Installer—C-3718 










C@ 
IT / 


Puller/Press—C-293-—PA 


ky 


Adapters—C-293-48 


> | 


Adapters—C-293-47 





Installer—C-4340 





Holder—8138 
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XxJ —_}— SS  ———————_____—_———_ DIFFERENTIAL AND DRIVELINE 3-97 
SPECIAL TOOLS (Continued) 


Installer—C-4345 Installer-—6448 


f 
C 


Trac-lok Tools—8140 


Remover—C-4307 


Installer—C-4308 





Gauge Set—C-3715-B 
_ Installer—D-130 : 
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8W-01 GENERAL INFOMATION 
— 8W-80 CONNECTOR PIN—OUTS 


WIRING DIAGRAMS 


CONTENTS 
page 


Pees 8W-01-1 
Soe 8W-80-1 


WIRING DIAGRAMS SW - 1 





XJ —————————— BW-01 GENERAL INFORMATION 


SW-01 GENERAL INFORMATION 


GENERAL INFORMATION 
INTRODUCTION 


This section of the wiring diagrams covers only the 
changes between the early and late built XJ vehicles. 
For information not contained in this supplement 
refer to the 1996 Jeep Cherokee service manual. 


SW - 01-1 


Xd 


| - 8W - 80 CONNECTOR PIN-OUTS —— 


8W-80 CONNECTOR PIN-OUTS 


——— §W - 80 - 


8W - 80 - 2 

CONNECTOR PIN-OUT INDEX | | 
Connector Page 
COG se eee ooek kowneddsyeiwsetoty tenses ont 8W-80-3 
CTU on Su eee bb eee ed a ee oh eee ned ae 8W-80-4 
ONT bao he ee ee ee ee eee eee 8W-80-4 
54 Fe Lo a 8W-80-5 
GAO cu do a.wd dads e dee ees she beeen 8W-80-5 
XJ608002 


———— 8W-80 CONNECTOR PIN-OUTS ———————————_- XJ 


Connector | Page 
C12) ec eenaeeeteeecneedeee tears seece mates: 8W-80-6 
O22 neeaedoudebuteienl ees aennoneas saxeuaus 8W-80-6 
Neo ceet sas ao haeeeecer es tangeeaueancaaeteece 8W-80-7 
pace, a St pesca gerne wee eaeeceasotnceos 8W-80-7 
CAF eaweeyauhesne ee ceeonteyeeu.e eusdeens ed 8W-80-8 


J968W-7 
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XJ608003 


OOO0000000 
OQOOOO0000O 
OQOQOO000000 





POWERTRAIN 
CONTROL MODULE 
(CONNECTOR A) 








——— 8W-80 CONNECTOR PIN-OUTS 8W - 80-3 
€100 * 

[CAV 
ae rere 
ES ee ee ae ee ee ees 
SENSOR GROUND a 
ie eee eee 

ee ee eee eee ae 
| K60_18YL/BK 
A11| K40 18BR/WT | IDLE AIR CONTROL MOTOR NO. 3 DRIVER | 
K10_18DB/OR 
Ce ie i en 
a 
K21_16BK/RD 
A16 
5 VOLT SUPPLY 
K7 180Ree 5 VOLT SUPPLY 
A20 
La re er aa 
A22 
A23 
A24 
A25 
eS eee eee 
1) ee ee a ee ae 
ee eS ee ee 
Cl) ie ae a aes see ne cane 
A31 
A32 


* WITH AUTO TRANS 
** WITH 2.5L ENG OR POLICE PACKAGE 
® EARLY BUILD 
©@ LATE BUILD 


J968W-7 


8W - 80-4 - 8W-80 CONNECTOR PIN-OUTS 
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C117 


[cav| —circuIT, — | —C—~—~—CSFUNCTON 
5 VOLT SUPPLY 
SENSOR GROUND 







CAV 






CRANKSHAFT 
POSITION SENSOR 
(EARLY BUILD) 


C117 


CIRCUIT FUNCTION 
K24 18GY/BK | CRANKSHAFT POSITION SENSOR SIGNAL 


K167 20BR/YL | SENSOR GROUND | 


K7 200R 5 VOLT SUPPLY 





CRANKSHAFT 
POSITION SENSOR 
(LATE BUILD) 






, SENSOR GROUND 






BLACK €118 


THROTTLE 
POSITION SENSOR 
(EARLY BUILD) 


BLACK Cli 


AV CIRCUIT FUNCTION 
K167 20BR/YL | SENSOR GROUND 
K22 180R/DB THROTTLE POSITION SENSOR SIGNAL 


K7_ 200R 5 VOLT SUPPLY 












oO 


3 





THROTTLE 
POSITION SENSOR 
(LATE BUILD) 
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- 8W-80 CONNECTOR PIN-OUTS ————— 





- 6W- 80-95 


€119 (EARLY BUILD) 


| 1 | A142 16DG/OR | FUEL PUMP RELAY OUTPUT 
(2 [711 1enk/wt* | GROUNDS 
| 4 | k41 18BK/DG | UPSTREAM HEATED OXYGEN SENSOR SIGNAL | 













UPSTREAM HEATED 
OXYGEN SENSOR Ci19 (LATE BUILD) 


TcAV| CIRCUIT | FUNCTION 
A142 18DG/BK | FUEL PUMP RELAY OUTPUT | 
Z1 18BK GROUND | rae 


K167 20BR/YL | SENSOR GROUND 
| 4 | K41 18BK/DG | UPSTREAM HEATED OXYGEN SENSOR SIGNAL 















€120 
CIRCUIT FUNCTION 


eI 


K59 18VT/BK DLE AIR CONTROL NO.4 DRIVER 


| B | K40 18BR/WT DLE AIR CONTROL NO.3 DRIVER 
K60 18YL/BK DLE AIR CONTROL NO.2 DRIVER 


| Dp | K39 18GY/RD DLE AIR CONTROL NO.1 DRIVER 










: 


— 


IDLE AIR 
CONTROL MOTOR 
(EARLY BUILD) 






€120 
CAV CIRCUIT FUNCTION 





K40_18BR/WT 
K60_18YL/BK 










IDLE AIR 
CONTROL MOTOR 
(LATE BUILD) 


* WITH 2.5L ENG 
** WITH 4.0L ENG 


XJ608005 J968W-7 


8W - 80 - 6 





8W-80 CONNECTOR PIN-OUTS 
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GRAY €121 


CIRCUIT FUNCTION 


K167 20BR/YL | SENSOR GROUND 
| B | K21 16BK/RD | INTAKE AIR TEMPERATURE SENSOR SIGNAL 










INTAKE AIR 
TEMPERATURE SENSOR 
(EARLY BUILD) 


GRAY 
€i2i 


CIRCUIT FUNCTION 


K21 18BK/RD | INTAKE AIR TEMPERATURE SENSOR SIGNAL | 
K167 20BR/YL | SENSOR GROUND | 









INTAKE AIR 
TEMPERATURE SENSOR 
(LATE BUILD) 


Ci22 


CAV CIRCUIT FUNCTION 
K4 20BR/YL SENSOR GROUND 
|B | K2 18TN/BK ENGINE COOLANT TEMPERATURE SENSOR SIGNAL 











ENGINE COOLANT 
TEMPERATURE SENSOR 
(EARLY BUILD) 


Ci22 | 


CIRCUIT FUNCTION 
K2 18TN/BK | ENGINE COOLANT TEMPERATURE SENSOR SIGNAL 
K167 20BR/YL | SENSOR GROUND 










ENGINE COOLANT 
TEMPERATURE SENSOR 
(LATE BUILD) 


XJ608006 | J968W-7 
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- BLACK 


MANIFOLD ABSOLUTE 
PRESSURE SENSOR 
(EARLY BUILD) 


BLACK 





MANIFOLD ABSOLUTE 
PRESSURE SENSOR 
(LATE BUILD) 


CAMSHAFT 
POSITION 
SENSOR 
(EARLY BUILD) 


CAMSHAFT 
POSITION 
SENSOR 
(LATE BUILD) 


XJ608007 











8W-80 CONNECTOR PIN-OUTS | 





c129 


MANIFOLD ABSOLUTE PRESSURE SENSOR SIGNAL 






€129 


CAV 





















€131 
- CIRCUIT FUNCTION 
K6 18VT/WT | 5 VOLT SUPPLY | 
K4 18BK/LB SENSOR GROUND 
K44 18TN/YL_ | CAMSHAFT POSITION SENSOR SIGNAL 


AV 


C131 


CAV 







J968W-7 


SW - 80-7 


sW - 80-8 — 8W-80 CONNECTOR PIN-OUTs ————————————_ 








37 (EARLY BUILD) 






| 2 |Z11 18BK/WT* | GROUND —CsCidC 












DOWNSTREAM HEATED 37 (LATE BUILD) 
OXYGEN SENSOR a 


CAV 
SENSOR GROUND 















XJ608008 | J968W-7 
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GENERAL INFORMATION 
NV231 TRANSFER CASE 


The NV231 is a part-time transfer case with a low 
range reduction gear system. The NV231 has three 
operating ranges plus a Neutral position. A low range 
system provides a reduction ratio for increased low 
speed torque capability. 

The input gear is splined to the transmission out- 
put shaft. The input gear drives the mainshaft 
through the planetary assembly and range hub. The 
front output shaft is operated by a drive chain that 
connects the shaft to a drive sprocket on the main- 
shaft. The drive sprocket is engaged/disengaged by 
the mode fork, which operates the mode sleeve and 
hub. The sleeve and hub are not equipped with a 
synchronizer mechanism for shifting. 

The geartrain is mounted in two aluminum case 
halves attached with bolts. The mainshaft front and 
rear bearings are mounted in aluminum retainer 
housings bolted to the case halves. 


OPERATING RANGES 
Transfer case operating ranges are: 
e 2WD (2-wheel drive) 


e 4x4 (4-wheel drive) 

e 4 Lo (4-wheel drive low range 

The 2WD range is for use on any road surface at 
any time. 

The 4x4 and 4 Lo ranges are for off road use only. 
They are not for use on hard surface roads. The only 
exception being when the road surface is covered by 
ice and snow. 

~The low range reduction gear system is operative 
in 4 Lo range only. This range is for extra pulling 
power in off road situations. Low range reduction 
ratio 1s 2.72:1. 


SHIFT MECHANISM 

Operating ranges are selected with a floor mounted 
shift lever. The shift lever is connected to the trans- 
fer case range lever by an adjustable linkage rod. A 
straight line shift pattern is used. Range positions 
are marked on the shifter bezel cover plate. 





21-2 TRANSMISSION AND TRANSFER CASE 
GENERAL INFORMATION (Continued) 
TRANSFER CASE IDENTIFICATION 


A circular ID tag is attached to the rear case of 
each transfer case (Fig. 1). The ID tag provides the 
transfer case model number, assembly number, serial 
number, and low range ratio. 

The transfer case serial number also represents 
the date of build. 


DRAIN | 
PLUG 


~  g000b8b4 


Fig. 1 Fill/Drain Plug And I.D. Tag Locations 





XJ 


RECOMMENDED LUBRICANT AND FILL LEVEL 

Recommended lubricant for the NV231 transfer 
case is Mopar® Dexron II, or ATF Plus. Approximate 
lubricant fill capacity is 1.2 liters (2.5 pints). 

The fill and drain plugs are both in the rear case 
(Fig. 1). Correct fill level is to the bottom edge of the 
fill plug hole. Be sure the vehicle is level to ensure 
an accurate fluid level check. 


XJ 





DIAGNOSIS AND TESTING 


NV231 DIAGNOSIS 


TRANSMISSION AND TRANSFER CASE 
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TRANSFER CASE 
DIFFICULT TO SHIFT OR 
WILL NOT SHIFT INTO 
DESIRED RANGE : 


TRANSFER CASE NOISY 
IN ALL DRIVE MODES 


NOISY IN — OR JUMPS 
OUT OF — FOUR WHEEL 
DRIVE LOW RANGE 


LUBRICANT LEAKING 
FROM OUTPUT SHAFT 
SEALS OR FROM VENT 


ABNORMAL TIRE WEAR 


(1) Vehicle speed too great to permit shifting. 


(2) If vehicle was operated for extended period in 4H 
mode on dry paved surface, driveline torque load 
may cause difficulty. 


(3) Transfer case external shift linkage binding. 


(4) Insufficient or incorrect lubricant. 


(5) Internal components binding, worn or damaged. 


(1) Insufficient or incorrect lubricant. 


(1) Transfer case not completely engaged in 4L 
position. 


(2) Shift linkage out of adjustment. 
(3) Shift linkage loose or binding. 


(4) Range fork damaged, inserts worn, or fork is 
binding on shift rail. 


(5) Low range gear worn or damaged. 


(1) Transfer case overfilled. 
(2) Vent closed or restricted. 


(3) Output shaft seals nana or installed 
incorrectly. 


(1) Extended operation on dry hard surface (paved) 
roads in 4H range. 





(1) Stop vehicle and shift into desired range. Or 
reduce speed to 3-4 km/h (2-3 mph) before 
attempting to shift. 


(2) Stop vehicle, shift transmission to Neutral, shift 
transfer case to 2H mode and operate vehicle in 
2H on dry paved surfaces. 


(3) Lubricate, repair or replace linkage bushings or 
tighten loose components as necessary. 


(4) Drain and refill to edge of fill hole with 
DEXRON II® or MOPAR- MERCON® Automatic 
Transmission Fluid. 


(5) Disassemble unit and replace worn or damaged 
components as necessary. 


(1) Drain and refill to edge of fill hole with 
DEXRON II® or MOPAR-MERCON® Automatic 
Transmission Fluid. Check for leaks and repair if 
necessary. Note: If unit is still noisy after 
drain and refill, disassembly and 
inspection may be required to locate 
source of noise. 


(1) Stop vehicle, shift transfer case to Neutral, then 
shift back into 4L position. 


(2) Adjust linkage. 
(3) Tighten, lubricate or repair linkage as necessary. 
(4) Disassemble unit and repair as necessary. 


(5) Disassemble and repair as necessary. 


(1) Drain to correct level. 

(2) Clear or replace vent if necessary. 

(3) Replace seals. Be sure seal lip faces interior of 
case when installed. Also be sure yoke seal | 
surfaces are not scored or nicked. Remove scores 


and nicks with fine sandpaper or replace yoke(s) 
if necessary. 


(1) Operate in 2H on hard surface (paved) roads. 
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REMOVAL AND INSTALLATION 
TRANSFER CASE 


REMOVAL 

(1) Shift transfer case into Neutral. 

(2) Raise vehicle. 

(3) Drain transfer case lubricant. 

(4) Mark front and rear propeller shaft yokes for 
alignment reference. 

(5) Support transmission with jack stand. 

(6) Remove rear crossmember, or skid plate. 

(7) Disconnect front/rear propeller shafts at trans- 
fer case. 

(8) Disconnect vehicle speed sensor wires. 

(9) Disconnect transfer case linkage rod from 
range lever. 

(10) Disconnect transfer case vent hose (Fig. 2) 
and indicator switch harness, if necessary. 

(11) Support transfer case with transmission jack. 

(12) Secure transfer case to jack with chains. 

(13) Remove nuts aotne transfer case to trans- 
mission. 

(14) Pull transfer case and jack rearward to disen- 
gage transfer case. 

(15) Remove transfer case from under vehicle. 


ft 
LE 
EX 


VENT 
<@ TUBE 





TRANSFER 
CASE 





Or TRANSMISSION 
Fig. 2 Transfer Case Mounting 


INSTALLATION 

(1) Mount transfer case on a transmission jack. 

(2) Secure transfer case to jack with chains. 

(3) Position transfer case under vehicle. 

(4) Align transfer case and transmission shafts 
and install transfer case on transmission. 

(5) Install and tighten transfer case attaching nuts 
to 35 N-m (26 ft. lbs.) torque (Fig. 2). 

(6) Connect vehicle speed sensor wires, and vent hose. 

(7) Connect indicator switch harness to transfer 
case switch, if necessary. Secure wire harness to clips 
on transfer case. 

(8) Align and connect propeller shafts. Tighten 
shaft attaching bolts to 19 N-m (170 in. lbs.) torque. 


80a50358 
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(9) Fill transfer case with correct fluid. Refer to 
Recommended Lubricant And Fill Level section for 
proper fluid and capacity. — 

(10) Install rear crossmember, or skid plate. Tighten 
crossmember bolts to 41 N-m (80 ft. Ibs.) torque. 

(11) Remove transmission jack and support stand. 

(12) Connect shift rod to transfer case range lever. 

(13) Adjust transfer case shift linkage. 

(14) Lower vehicle and verify transfer case shift 
operation. 


SHIFT LEVER 


REMOVAL 

(1) Shift transfer case into 4L. 

(2) Raise vehicle. 

(3) Loosen adjusting trunnion locknut and slide shift 
rod out of trunnion (Fig. 3). If rod lacks enough travel to 
come out of trunnion, push trunnion out of torque shaft. 

(4) Lower vehicle. 

(5) Remove console. Refer to Group 23, Body, for 
proper procedures. 

(6) Remove screws attaching lever assembly to floor- 
pan and remove assembly and shift rod (if left attached). 


INSTALLATION 

(1) If shift rod was not removed from lever assem- 
bly, work rod down through floorpan opening. Then 
position lever assembly on floorpan and _ install 
assembly attaching screws. 

(2) Install console. Refer to ue 23, Body, for 
proper procedures. 

(3) Raise vehicle. 

(4) Connect trunnion to torque shaft arm. Or, slide 
shift rod into trunnion on range lever. Be sure shift 
rod slides freely in trunnion. 

(5) Verify that range lever is in 4L position. Then 
tighten trunnion lock bolt. 

(6) Lower vehicle and check transfer case shift 
operation. 


SPEEDOMETER 


REMOVAL 

(1) Raise vehicle. 

(2) Disconnect wires from vehicle speed sensor. 

(3) Remove adapter clamp and screw (Fig. 4). 

(4) Remove speed sensor and speedometer adapter 
as an assembly. 

(5) Remove speed sensor retaining screw and 
remove sensor from adapter. 

(6) Remove speedometer pinion from adapter. 
Replace pinion if chipped, cracked, or worn. 

(7) Inspect sensor and adapter O-rings (Fig. 4). 
Remove and discard O-rings if worn or damaged. 

(8) Inspect terminal pins in speed sensor. Clean 
pins with Mopar® electrical spray cleaner if dirty or 
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REMOVAL AND INSTALLATION (Continued) 
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| B | 11-14 Nem (97-123 in. Ibs.) 
|_¢_| 8-14 Nem (72-120 in. Ibs.) | 












LEVER 
ASSEMBLY 





RIVNUT (4) Ont 3} sac 


TORQUE 
_ SHAFT 
TRANSFER 
CASE 
BRACKET 


FLOORPAN | 


TRUNNION 
LOCK BOLT 


> SELECTOR 


ROD AND 
TRUNNION 


ls LEVER 


TRANSFER 










er TORQUE | 
= . SHAFT ROD 
LEVER TORQUE SR _FRAME 
SHAFT BRACKET J9321-185 
Fig. 3 Shift Linkage 
oxidized. Replace sensor if faulty, or if pins are loose, 
severely corroded, or damaged. 
TORQUE SPEEDOMETER ADAPTER 


ADAPTER 


2-3 N@m_ (15-27 in. Ibs. 
| B | 10-12Nem (90-110 in. Ibs. 







SENSOR 


SPEEDOMETER 
PINION 


ADAPTER r= 
CLAMP <4 


VEHICLE , - | | 
SPEED OS — : er | . J9321-385 
SENSOR Le <n 


Fig. 4 Speedometer Components 
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INSTALLATION AND INDEXING 

(1) Thoroughly clean adapter flange and adapter 
mounting surface in housing. Surfaces must be clean 
for proper adapter alignment and speedometer oper- 
ation. 

(2) Install new O-rings on speed sensor and speed- 
ometer adapter (Fig. 4), if necessary. 

(3) Lubricate sensor and adapter O-rings with 
transmission fluid. 

(4) Install vehicle speed sensor in speedometer 
adapter. Tighten sensor attaching screw to 2-3 N-m 
(15-27 in. lbs.) torque. 

(5) Install speedometer pinion in adapter. 

(6) Count number of teeth on speedometer pinion. 
Do this before installing assembly in housing. Then 
lubricate pinion teeth with transmission fluid. 

(7) Note index numbers on adapter body (Fig. 5). 
These numbers will correspond to number of teeth on 
pinion. 

(8) Install speedometer assembly in housing. 

(9) Rotate adapter until required range numbers 
are at 6 o-clock position. Be sure range index num- 
bers correspond to number of teeth on pinion gear. 

(10) Install speedometer adapter clamp and retain- 
ing screw. Tighten clamp screw to 10-12 N-m (90-110 
in. lbs.) torque. 

(11) Connect wires to vehicle speed sensor. 

(12) Lower vehicle and top off transmission fluid 
level if necessary. 


SPEEDOMETER 
ADAPTER 
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Fig. 5 Location Of Index Numbers On Speedometer 
Adapter 


_ FRONT OUTPUT SHAFT SEAL 


REMOVAL 

(1) Raise vehicle. 

(2) Remove front propeller shaft. Refer to Group 3, 
Differential and Driveline, for proper procedure. 

(3) Remove front output shaft yoke. 


TRANSMISSION AND TRANSFER CASE — 
REMOVAL AND INSTALLATION (Continued) 





- XJ 


(4) Remove seal from front case with pry tool (Fig. 


6). 
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Fig. 6 Remove Front Output Shaft Seal 


INSTALLATION 
(1) Install new front output seal in front case with 
Installer Tool 8143 as follows: 
(a) Place new seal on tool. Garter spring on seal 
goes toward interior of case. 
(b) Start seal in bore with light taps from ham- 
mer (Fig. 7). Once seal is started, continue tapping 
seal into bore until installer tool seats against case. 
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Fig. 7 Front Output Seal Installation 
DISASSEMBLY AND ASSEMBLY 


NV231 TRANSFER CASE 


DISASSEMBLY 

Position transfer case on shallow drain pan. 
Remove drain plug and drain lubricant remaining in 
case. 


REAR RETAINER AND OIL PUMP REMOVAL 
(1) Remove the speedometer adapter. 


XJ 
DISASSEMBLY AND ASSEMBLY (Continued) 


(2) Spread band clamp which holds output shaft 
boot to slinger with a suitable awl, or equivalent. 

(3) Remove output shaft boot from slinger and out- 
put shaft. 

(4) Using Puller 
slinger (Fig. 8). 

(5) Remove slinger stop spacer and snap-ring from 
output shaft (Fig. 9). 


MD-998056-A, remove rear 
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Fig. 8 Rear Slinger Removal 


SNAP-RING 


OUTPUT 
SHAFT 


SEAL 


80a50353 


Fig. 9 Slinger Stop Spacer and Snap-ring 


(6) Use a suitable pry tool, or a slide hammer 
mounted screw, to remove the seal from the rear 
retainer (Fig. 10). 

(7) Remove the rear output bearing I.D. retaining 
ring (Fig. 11). 

(8) Remove the bolts holding the rear retainer to 
the rear case half. 

(9) Tap rear retainer with rawhide or rubber mal- 
let to loosen sealer bead. 

(10) Remove rear retainer from rear case half (Fig. 
12). 

(11) Remove snap-ring holding oil pump in position 
on output shaft. 
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Fig. 10 Rear Retainer Seal 
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Fig. 11 Output Shaft Rear Bearing Retaining Ring 
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Fig. 12 Rear Retainer Removal 


(12) Disengage oil pickup tube from oil pump and 
remove oil pump assembly. Remove oil pump by tilt- 
ing the edge of the oil pump from under the edge of 
the rear case half and sliding the pump (Fig. 13). 


21-8 TRANSMISSION AND TRANSFER CASE ———_ —\—\——___________—_-_ XJ 
DISASSEMBLY AND ASSEMBLY (Continued) 


(3) Remove yoke. If yoke is difficult to remove by 
hand, remove it with bearing splitter, or with stan- 
dard two jaw puller (Fig. 16). Be sure puller tool is 
positioned on yoke and not on slinger as slinger will 
be damaged. 





7 PULLER 
Fig. 13 Oil Pump Removal TOOL 


(13) Remove pick-up tube o-ring from oil pump 


(Fig. 14), if necessary. Do not disassemble the oil — ) 
ee 
~~ 


pump, it is not serviceable. 
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Fig. 16 Yoke Removal 


(4) Remove seal washer from front output shaft. 
Discard washer as it should not be reused. 
| | (5) Remove nut and washer that attach range 
: 7 lever to sector shaft. Then move sector to neutral 
position and remove range lever from shaft (Fig. 17). 


. | \\ Ve SECTOR 
\ | a) SL SHAFT 
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Fig. 14 Pick-up Tube O-ring Location 


YOKE AND RANGE LEVER REMOVAL 
(1) Remove transfer case indicator switch. 
(2) Remove front yoke nut as follows: 
(a) Move range lever to 4L position. RANGE 
(b) Then remove nut with socket and impact LEVER 80010943 
wrench (Fig. 15). 





Fig. 17 Range Lever Removal 
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Fig. 15 Yoke Nut Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


FRONT OUTPUT SHAFT AND DRIVE CHAIN REMOVAL 

(1) Support transfer case so rear case is facing 
upward. | 

(2) Remove bolts holding front case to rear case. 
The case alignment bolts require flat washers (Fig. 
18). 

(3) Loosen rear case with flat blade screwdriver to 
break sealer bead. Insert pry tool blade only into 
notches provided at each end of case (Fig. 19). 

(4) Remove rear case from front case. 
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Fig. 18 Rear Case Alignment Bolt Locations 
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Fig. 19-Loosening Rear Case 





TRANSMISSION AND TRANSFER CASE 21 - 9 


(5) Remove oil pickup tube from rear case (Fig. 
20). 

(6) Remove mode fork spring (Fig. 21). 

(7) Pull front output shaft upward and out of front 
output shaft bearing (Fig. 22). 

(8) Remove front output shaft and chain. 
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Fig. 20 Oil Pickup Tube Removal 
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Fig. 21 Mode Fork Spring Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 22 Remove Front Output Shaft And Chain 


SHIFT FORKS AND MAINSHAFT REMOVAL 

(1) Remove detent plug, O-ring, detent spring and 
detent plunger (Fig. 23). 

(2) Remove mainshaft from mode sleeve and input 
gear pilot bearing. 
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Fig. 23 Detent Plug, Spring And Plunger Removal 


(3) Remove mode fork and sleeve as an assembly 
(Fig. 24). Note position of sleeve for assembly refer- 
ence. The short side of the sleeve faces upward. 

(4) Remove range fork and hub as an assembly 
(Fig. 25). Note fork position for installation reference. 

(5) Remove shift sector from front case (Fig. 26). 
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Fig. 25 Range Fork And Hub Removal 
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Fig. 26 Shift Sector Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(6) Remove shift sector bushing and O-ring (Fig. 27). 





a SECTOR 
SHAFT 
BORE 
i \ : 
O-RING 
SEAL 
SEAL WY | 
RETAINER — 
\\ \ 
YY) AW y 
— f 
7 aS oe) 8001096e 
Fig. 27 Sector Bushing And O-Ring Removal 
MAINSHAFT DISASSEMBLY 


(1) Remove mode hub retaining ring with heavy 
duty snap-ring pliers (Fig. 28). 
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Fig. 28 Mode Hub Retaining Ring Removal 
(2) Slide mode hub off mainshaft (Fig. 29). 
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Fig. 29 Mode Hub Removal 
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(3) Slide drive sprocket off mainshaft (Fig. 30). 
MAINSHAFT 


DRIVE 
SPROCKET 


‘ 
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Fig. 30 Drive Sprocket Removal 


INPUT GEAR AND LOW RANGE GEAR REMOVAL 
(1) Remove front bearing retainer attaching bolts 
(Fig. 31). | 
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Fig. 31 Front Bearing Retainer Bolts 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(2) Remove front bearing retainer. Pry retainer 
loose with pry tool positioned in slots at each end of 





retainer (Fig. 32). peer ; 
FRONT 
BEARING 
RETAINER 
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Fig. 34 Input Gear And Planetary Carrier Removal 
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Fig. 32 Front Bearing Retainer Removal SCREWDRIVER Nex aie 


(3) Remove front bearing retainer seal. Tap seal 
out with drift and hammer. 


(4) Remove input gear retaining ring with heavy CSN‘ 
duty snap-ring pliers (Fig. 33) \ 
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Fig. 35 Input Gear Snap-Ring Removal 
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| 80010944 
Fig. 33 Removing Input Gear Retaining Ring 


CD 
7 S 4 
(5) Place front case in horizontal position. Then | | | SS) | RETAINER 


remove input gear and low range gear as an assem- 
bly (Fig. 34). Tap gear out of bearing with plastic 
mallet if necessary. 


INPUT AND LOW RANGE GEAR DISASSEMBLY 

(1) Remove snap-ring that retains input gear in 
low range gear (Fig. 35). 

(2) Remove retainer (Fig. 36). 


J9321-33 


Fig. 36 Input Gear Retainer Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) © 


(3) Remove front tabbed thrust washer (Fig. 37). 
— (4) Remove input gear (Fig. 38). 

(5) Remove rear tabbed thrust washer from low 
range gear (Fig. 39). 
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Fig. 37 Front Tabbed Thrust Washer Removal 
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Fig. 38 Input Gear Removal 


ASSEMBLY 

Lubricate transfer case components with Mopar® 
Dexron II automatic transmission fluid or petroleum 
jelly (where indicated) during assembly. 


BEARING AND SEAL INSTALLATION 


CAUTION: The bearing bores in various transfer 
case components contain oil feed holes. Make sure 
replacement bearings do not block the holes. | 


(1) Remove front output shaft seal from case with 
pry tool (Fig. 40). 

(2) Remove front output shaft bearing retaining 
ring with screwdriver (Fig. 41). 
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Fig. 39 Rear Tabbed Thrust Washer Removal 
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Fig. 41 Front Output Shaft Bearing Retaining Ring 
Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(3) Remove bearing with Tool Handle C-4171 and 


Tool 5065 (Fig. 42). 
— 
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Fig. 42 Front Output Shaft Bearing Removal 


(4) Install front output shaft front bearing in case 
with Tool Handle C-4171 and Installer 5064 (Fig. 43). 


maaan 


Fig. 43 Front Output Shaft Bearing Installation 


(5) Install output shaft front bearing retaining 
ring (Fig. 44). Start ring into place by hand. Then 
use small screwdriver to work ring into case groove. 
Be sure ring is fully seated before proceeding. 

(6) Install new front output seal in front case with 
Installer Tool 8143 as follows: 

(a) Place new seal on tool. Garter spring on 
seal goes toward interior of case. 

(b) Start seal in bore with light taps from ham- 
mer (Fig. 45). Once seal is started, continue tap- 
ping seal into bore until installer tool bottoms 
against case. _ 

(7) Remove the output shaft rear bearing with the 
screw and jaws from Remover L-4454 and Cup 8148 
(Fig. 46). 
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Fig. 44 Installing Output Shaft Front Bearing 
Retaining Ring 
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Fig. 45 Front Output Seal Installation 
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Fig. 46 Output Shaft Rear Bearing Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(8) Install new bearing with Tool Handle C-4171 (9) Using Remover C-4210 and Handle C-4171, 
and Installer 5066 (Fig. 47). The bearing bore is drive input shaft bearing from inside the annulus 
chamfered at the top. Install the bearing so it is gear opening in the case. (Fig. 49). 















flush with the lower edge of this chamfer (Fig. 48). / vA Ss ~ | i! 
() | fy \, 
SPECIAL Sof 
eA. TOOL 
HANDLE Gra) a <A) SPECIAL 
¢ ) \ —— 
C-4171 © | 3 TOOL 
=, OUTPUT — C-4210 
. SHAFT INNER 
INSTALLER opi J9521-43 
5066 &, 
<= [:. Fig. 49 Input Shaft Bearing Removal 
| (10) Install locating ring on new bearing. 
i) } 


(11) Position case so forward end is facing upward. 

(12) Using Remover C-4210 and Handle C-4171, 

drive input shaft bearing into case. The bearing 

80a11094 = Jocating ring must be fully seated against case sur- 
face (Fig. 50). 
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Fig. 48 Output Shaft Rear Bearing Installation Depth 
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Fig. 50 Seating Input Shaft Bearing 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(13) Remove input gear pilot bearing by inserting (15) Remove front bearing retainer seal with suit- 
a suitably sized drift into the splined end of the input _able pry tool. 
gear and driving the bearing out with the drift and a (16) Install new front bearing retainer seal with 
hammer (Fig. 51). Installer 7884 (Fig. 53). 
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Fig. 51 Remove Input Gear Pilot Bearing Fig. 53 Install Front Bearing Retainer Seal 
(14) Install new pilot bearing with Installer 5065 (17) Remove seal from oil pump housing with a 
and Handle C-4171 (Fig. 52). suitable pry tool 


(18) Install new seal in oil pump housing with 
SPECIAL Installer 7888 (Fig. 54). 


TOOL 
C-4171 






OIL PUMP 
FEED 
HOUSING 


SPECIAL 


TOOL 
5065 HOUSING 
SEAL 


J9521-35 


Fig. 54 Oil Pump Seal Installation 
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Fig. 52 Install Input Gear Pilot Bearing 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(19) Remove rear retainer bearing with Installer 
8128 and Handle C-4171. 

(20) Install rear bearing in retainer with Handle 
C-4171 and Installer 5064 (Fig. 55). 
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Fig. 55 Installing Rear Bearing In Retainer 


INPUT AND LOW RANGE GEAR ASSEMBLY 

(1) Lubricate gears and thrust washers (Fig. 56) 
with recommended transmission fluid. 

(2) Install first thrust washer in low range gear 
(Fig. 56). Be sure washer tabs are properly aligned in 
gear notches. 

(3) Install input gear in low range gear. Be sure 
input gear is fully seated. 

(4) Install remaining thrust washer in low range 
gear and on top of input gear. Be sure washer tabs 
are properly aligned in gear notches. 

(5) Install retainer on input gear and install snap- 
ring. 
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Fig. 56 Input/Low Range Gear Components 
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INPUT GEAR AND LOW RANGE GEAR INSTALLATION 

(1) Align and install low range/input gear assem- 
bly in front case (Fig. 57). Be sure low range gear 
pinions are engaged in annulus gear and that input 
gear shaft is fully seated in front bearing. 

(2) Install snap-ring to hold input/low range gear 
into front bearing (Fig. 58). 
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Fig. 57 Input/Low Range Gear Installation 
INPUT GEAR 


Sie ai 
19321-28 


Fig. 58 Install Snap-Ring 


(3) Clean gasket sealer residue from retainer and 
inspect retainer for cracks or other damage. | 

(4) Apply a 3 mm (1/8 in.) bead of Mopar® gasket 
maker or silicone adhesive to sealing surface of 
retainer. 

(5) Align cavity in seal retainer with fluid return 
hole in front of case. 


CAUTION: Do not block fluid return cavity on seal- 
ing surface of retainer when applying Mopar® gas- 
ket maker or silicone adhesive sealer. Seal failure 
and fluid leak can result. 
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DISASSEMBLY AND ASSEMBLY (Continued) —— 


(6) Install bolts to hold retainer to transfer case 
(Fig. 59). Tighten to 21 N-m (16 ft. lbs.) of torque. 
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MAINSHAFT ASSEMBLY — 


(1) Lubricate mainshaft splines with recommended 
transmission fluid. 

(2) Slide drive sprocket onto mainshaft. 

(3) Slide mode hub onto mainshaft. 

(4) Install mode hub retaining ring. Verify that the 
retaining ring is fully seated in mainshaft groove. 


SHIFT FORKS AND MAINSHAFT INSTALLATION 


(1) Install new sector shaft O-ring and bushing 
(Fig. 60). 
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Fig. 60 Sector O-Ring And Bushing Installation _ 
- (2) Install shift sector in case (Fig. 61). Lubricate 


sector shaft with transmission fluid before installa- 
tion. 


A 





Fig. 61 Shift Sector Installation 


(3) Install range lever, washer, and nut on sector 
shaft (Fig. 62). Tighten range lever nut to 27-34 N.m 
(20-25 ft. Ibs.) torque. 
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Fig. 62 Range Lever Installation 


(4) Assemble and install range fork and hub (Fig. 
63). Be sure hub is properly seated in low range gear | 
and engaged to the input gear. | 

(5) Align and insert range fork pin in shift sector 
slot. 
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Fig. 63 install Range Fork And Hub Assembly 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(6) Install assembled mainshaft (Fig. 64). Be sure 
shaft is seated in pilot bearing and input gear. 
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Fig. 64 Mainshaft Assembly Installation 


(7) Install new pads on mode fork if necessary. 

(8) Insert mode sleeve in mode fork mode fork. Be 
sure long side of sleeve is toward long end of shift 
rail (Fig. 65). 
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Fig. 65 Assembling Mode Fork And Sleeve 


(9) Install assembled mode fork and sleeve (Fig. 
66). Be sure fork rail goes through range fork and 
into case bore. Also be sure sleeve is aligned and 
seated on mainshaft hub. | 
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Fig. 66 Mode Fork And Sleeve Installation 
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(10) Rotate sector to Neutral position. 

(11) Install new O-ring on detent plug (Fig. 67). 

(12) Lubricate detent plunger with transmission 
fluid or light coat of petroleum jelly. | 

(13) Install detent plunger, spring and plug (Fig. 67). 

(14) Verify that plunger is properly engaged in sec- 
tor. 
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_ Fig. 67 Shift Detent Components 


FRONT OUTPUT SHAFT AND DRIVE CHAIN INSTALLATION 

(1) Lubricate front output shaft-sprocket assembly, 
drive chain and drive sprocket with transmission 
fluid. 

(2) Assemble drive chain and front output shaft 
(Fig. 68). ee | 

(3) Start chain on mainshaft drive sprocket. 

(4) Guide front shaft into bearing and drive 
sprocket onto mainshaft drive gear (Fig. 68). 
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Fig. 68 Installing Drive Chain And Front Output Shaft 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(5) Install mode spring on upper end of mode fork 
shift rail (Fig. 69). 
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Fig. 69 Install Mode Fork Spring 


OIL PUMP AND REAR CASE ASSEMBLY/INSTALLATION 


(1) Install magnet in front case pocket (Fig. 70). 

(2) Assemble oil pickup screen, connecting hose, 
and tube. 

(3) Install new pickup tube O-ring in oil pump 
(Fig. 71). 
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Fig. 70 Installing Case Magnet 


(4) Insert oil pickup tube in oil pump inlet. 

(5) Position assembled oil pump and pickup tube 
in rear case. Be sure pickup screen is securely seated 
in case slot. Also be sure oil pump locating tabs are 
outside rear case (Fig. 72). 

(6) Apply 3 mm (1/8 in.) wide bead of Mopar® gas- 
ket maker or silicone adhesive sealer to mounting 
flange of front case. Work sealer bead around bolt 
holes. 

(7) Lift rear case and oil pump and carefully posi- 
tion assembly on front case. Be sure case dowels are 
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Fig. 71 Pickup Tube O-Ring Position 
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Fig. 72 Oil Pump And Pickup Tube Installation 


aligned and that mode fork rail extends through rear 
case before seating rear case on front case. 

(8) Install case attaching bolts. Alignment bolts at 
each end of case are only ones requiring washers 
(Fig. 73). 

(9) Tighten case bolts to 27-34 N-m (20-25 ft. lbs.) 
torque. 
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Fig. 73 Alignment Bolt Location 


YOKE AND RANGE LEVER INSTALLATION 


(1) Install indicator switch in front case. Tighten 
switch to 20-34 N-m (15-25 ft. Ibs.) torque. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(2) Install range lever, washer and locknut on sec- 












YOKE 
tor shaft (Fig. 74). Tighten locknut to 27-34 N-m — SEAL 
(20-25 ft. lbs.) torque. | WASHER 

LEV ~< NN be 
“SS WASHER 
f L\ S \, S& = | J9321-2 
. lA~ Fig. 76 Yoke Seal Washer Installation 
LOCKNUT : : ; 
Are (4) Apply liberal quantity of petroleum jelly to new 
: rear seal and to output shaft. Petroleum jelly is 
ISY needed to protect seal lips during installation. 
: (5) Slide seal onto Seal Protector 6992 (Fig. 77). 
OUTPUT SHAFT 
J9321-30 (© 
Fig. 74 Range Lever Installation 
_ (3) Install new seal washer on front output shaft 
(Fig. 76). 
(4) Lubricate yoke hub with transmission fluid and 
install yoke on front shaft. SPECIAL TOOL 
(5) Install new seal washer on front shaft. 6992 | 
(6) Install yoke and new yoke nut on front output 
shaft (Fig. 75). | | 
(7) Tighten yoke nut to 122-176 N-m (90-130 ft. TRANSFER CASE 


PG 
lbs.) torque. Use Tool C-3281, or similar tool to hold BZ 
yoke while tightening yoke nut. Key 


& 
j 80a50355 
Fig. 77 Output Shaft Seal and Protector 


Slide seal protector and seal onto output shaft. 

(6) Slide Installer C-4076-B onto seal protector 
with the recessed side of the tool toward the seal. 
Drive seal into rear bearing retainer with installer 
C-4076-B and handle MD-998323 (Fig. 78). 

(7) Install rear slinger with installer C-4076-A and 
handle MD-998323 (Fig. 78). 
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Fig. 75 Output Shaft Yoke Installation 


REAR RETAINER INSTALLATION 


(1) Apply bead of Mopar® Sealer P/N 82300234, or 
Loctite™ Ultra Gray, to mating surface of rear retainer. 
Sealer bead should be a maximum of 3/16 inch. 

(2) Install rear retainer on rear case. Tighten 
retainer bolts to 20-27 N-m (15-20 ft. lbs.) torque. 

(3) Install rear bearing I.D. retaining ring and 
spacer on output shaft. 
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Fig. 78 Rear Seal Installation 
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(8) Install boot on output shaft slinger and crimp 
retaining clamp with tool C-4975-A (Fig. 79). 


SPECIAL TOOL 
C-4975-A 






SLINGER 
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Fig. 79 Slinger Boot Installation 
CLEANING AND INSPECTION 


NV231 TRANSFER CASE 


Clean the transfer case parts with a standard 
parts cleaning solvent. Remove all traces of sealer 
from the cases and retainers with a scraper and 3M 
all purpose cleaner. Use compressed air to remove 
solvent residue from oil feed passages in the case 
halves, retainers, gears, and shafts. 

The oil pickup screen can be cleaned with solvent. 
Shake excess solvent from the screen after cleaning 
and allow it to air dry. Do not use compressed air. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


MAINSHAFT/SPROCKET/HUB INSPECTION 

Inspect the splines on the hub and shaft and the 
teeth on the sprocket (Fig. 80). Minor nicks and 
scratches can be smoothed with an oilstone. However, 
replace any part that is damaged. 

Check the contact surfaces in the sprocket bore 
and on the mainshaft. Minor nicks and scratches can 
be smoothed with 320-400 grit emery cloth but do 
not try to salvage the shaft if nicks or wear is severe. 


INPUT GEAR AND PLANETARY CARRIER 

Check the teeth on the gear (Fig. 81). Minor nicks 
can be dressed off with an oilstone but replace the 
gear if any teeth are broken, cracked, or chipped. The 
bearing surface on the gear can be smoothed with 
300-400 grit emery cloth if necessary. 

Examine the carrier body and pinion gears for 
wear or damage. The carrier will have to be replaced 
as an assembly if the body, pinion pins, or pinion 
gears are damaged. | 

Check the lock ring and both thrust washers for 
wear or cracks. Replace them if necessary. Also 
replace the lock retaining ring if bent, distorted, or 
broken. , | | 


SHIFT FORKS/HUBS/SLEEVES 

Check condition of the shift forks and mode fork 
shift rail (Fig. 82). Minor nicks on the shift rail can 
be smoothed with 320-400 grit emery cloth. 

Inspect the shift fork wear pads (Fig. 83). The 
mode fork pads are serviceable and can be replaced if 
necessary. The range fork pads are not serviceable. 







MAINSHAFT 
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Fig. 80 Mainshaft, Mode Hub, And Drive Sprocket 
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CLEANING AND INSPECTION (Continued) 
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Fig. 81 Input Gear And Carrier Components 
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Fig. 82 Shift forks 


The fork must be replaced as an assembly if the pads 
are worn or damaged. 

Check both of the sleeves for wear or damage, 
especially on the interior teeth. Replace the sleeves if 
wear or damage is evident. 


REAR RETAINER/BEARING/ SEAL/SLINGER/ 
BOOT 

Inspect the retainer components (Fig. 84). Replace 
the bearing if rough or noisy. Check the retainer for 
cracks or wear in the bearing bore. Clean the 
retainer sealing surfaces with a scraper and 3M all 
purpose cleaner. This will ensure proper adhesion of 
the sealer during reassembly. 

Replace the slinger and seal outright; do not reuse 
either part. 





WEAR PADS 
(SERVICEABLE) 


WEAR PAD 
(NON-SERVICEABLE) 
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Fig. 83 Shift Fork And Wear Pad Locations 


Inspect the retaining rings and washers. Replace 
any part if distorted, bent, or broken. Reuse is not 
recommended. Also replace the boot if cut or torn. 
Replace the boot band clamps, do not reuse them. 


REAR OUTPUT SHAFT/YOKE/DRIVE CHAIN 

Check condition of the seal contact surfaces of the 
yoke slinger (Fig. 85). This surface must be clean and 
smooth to ensure proper seal life. Replace the yoke 
nut and seal washer as neither part should be 
reused. 

Inspect the shaft threads, sprocket teeth, and bear- 
ing surfaces. Minor nicks on the teeth can be 
smoothed with an oilstone. Use 320-400 grit emery 
to smooth minor scratches on the shaft bearing sur- 
faces. Rough threads on the shaft can be chased if 
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Fig. 84 Rear Retainer Components 


necessary. Replace the shaft if the threads are dam- 
aged, bearing surfaces are scored, or if any sprocket 
teeth are cracked or broken. 

Examine the drive chain and shaft bearings. 
replace the chain if stretched, distorted, or if any of 
the links bind. Replace the bearings if rough, or 
noisy. 


FRONT SLINGER | SEAL CONTACT 
(PART OF YOKE) * SURFACE MUST 
“BE CLEAN AND 
SMOOTH 
. 
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Fig. 85 Seal Contact Surface Of Yoke Slinger 


LOW RANGE ANNULUS GEAR 

Inspect annulus gear condition carefully. The gear 
is only serviced as part of the front case. If the gear 
is damaged, it will be necessary to replace the gear 
and front case as an assembly. Do not attempt to 
remove the gear (Fig. 86) 





Fig. 86 Low Range Annulus Gear 


FRONT-REAR CASES AND FRONT RETAINER 
Inspect the cases and retainer for wear and dam- 
age. Clean the sealing surfaces with a scraper and 


CLEANING AND INSPECTION (Continued) 


3M all purpose cleaner. This will ensure proper 
sealer adhesion at assembly. Replace the input 


retainer seal; do not reuse it. 


Check case condition. If leaks were a problem, look 
for gouges and severe scoring of case sealing sur- 
faces. Also make sure the front case mounting studs 


are in good condition. 
Check the front case mounting studs and 


vent 


tube. The tube can be secured with Loctite 271 or 
680 if loose. The stud threads can be cleaned up with 
a die if necessary. Also check condition of the fill/ 
drain plug threads in the rear case. The threads can 
be repaired with a thread chaser or tap if necessary. 


Or the threads can be repaired with Helicoil stainless 


steel inserts if required. 


OIL PUMP/OIL PICKUP 


Examine the oil pump pickup parts. Replace the 
pump if any part appears to be worn or damaged. Do 
not disassemble the pump as individual parts are not 
available. The pump is only available as a complete 
assembly. The pickup screen, hose, and tube are the 
only serviceable parts and are available separately. 


ADJUSTMENTS 


SHIFT LINKAGE ADJUSTMENT 
(1) Shift transfer case into 4L position. 
(2) Raise vehicle. 


(3) Loosen lock bolt on adjusting trunnion (Fig. 


87). 


(4) Be sure linkage rod slides freely in trunnion. 


Clean rod and apply spray lube if necessary. 


(5) Verify that transfer case range lever is fully 


engaged in 4L position. 
(6) Tighten adjusting trunnion lock bolt. 
(7) Lower vehicle. 


SPECIFICATIONS 

TORQUE 

DESCRIPTION TORQUE 
Plug, Detent ........... 16-24 N-m (12-18 ft. lbs.) 
Plug, Drain/Fill......... 40-45 N-m (30-40 ft. lbs.) 
Bolt, Extension Housing . .35—46 N-m (26-34 ft. Ibs.) 
Bolt, Front Brg. Retainer....... 21 N-m (16 ft. lbs.) 
Bolt, Case Half ......... 27-34 N-m (20—25 ft. Ibs.) 
Nut, Front Yoke...... 122-176 N-m (90-130 ft. Ibs.) 
Nut, Range Lever ....... 27-34 N-m (20-25 ft. lbs.) 
Bolt, Rear Retainer...... 35-46 N-m (26-34 ft. Ibs.) 
Nuts, Mounting......... 35-47 N-m (26-35 ft. lbs.) 
Switch, Indicator........ 20-34 N-m (15-25 ft. Ibs.) 
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Fig. 87 Shift Linkage 
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SPECIAL TOOLS 





Installer, Boot Clamp—C-4975-A | 


Installer, Seal—8143 





Puller, Slinger—MD-998056-A 
Installer—MD-998323 Handle, Universal—C-4171 


SS 


Seal Protector—6992 








Installer, Seal—C-4210 


XJ TRANSMISSION AND TRANSFER CASE 
SPECIAL TOOLS (Continued) 





: Remover—L-4454 
Installer, Bearing—5064 


O 


| 7 Cup—8148 
Installer, Bearing—5065 


Installer, Seal—7884 





_ Installer, Bearing—8128 Installer, Pump Housing Seal—78&8&8& 
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GENERAL INFORMATION 


NV242 TRANSFER CASE 


The NV242 is a full and part-time transfer case 
(Fig. 1). It provides full time 2-wheel, or 4-wheel 
drive operation. 

A differential in the transfer case is used to control 
torque transfer to the front and rear axles. A low 
range gear provides increased low speed torque capa- 
bility for off road operation. The low range provides a 
2.72:1 reduction ratio. 

The input gear is splined to the transmission out- 
put shaft. It drives the mainshaft through the plan- 
etary gear and range hub. The front output shaft is 
operated by a drive chain that connects the shaft to a 
drive sprocket on the mainshaft. The drive sprocket 
is engaged/disengaged by the mode fork, which oper- 
ates the mode sleeve and hub. The sleeve and hub 
are not equipped with a synchro mechanism for shift- 
ing. 

The geartrain is mounted in two aluminum case 
halves attached with bolts. The mainshaft front and 
rear bearings are mounted in aluminum retainer 
housings bolted to the case halves. 


OPERATING RANGES 

NV242 operating ranges are 2WD (2-wheel drive), 
4x4 part-time, 4x4 full time, and 4 Lo. 

The 2WD and 4x4 full time ranges can be used at 
any time and on any road surface. 

The 4x4 part-time and 4 Lo ranges are for off road 
use only. The only time these ranges can be used on 





J8921-243 


Fig. 1 NV242 Transfer Case 


hard surface roads, is when the surface is covered 
with snow and ice. 


SHIFT MECHANISM 

Operating ranges are selected with a floor mounted 
shift lever. The shift lever is connected to the trans- 
fer case range lever by an adjustable linkage rod. A 
straight line shift pattern is used. Range positions 


are marked on the shifter bezel cover plate, or on the 
shift knob. 


XJ 
GENERAL INFORMATION (Continued) 
TRANSFER CASE IDENTIFICATION 


A circular ID tag is attached to the rear case of 
each transfer case (Fig. 2). The ID tag provides the 
transfer case model number, assembly number, serial 
number, and low range ratio. 

The transfer case serial number also represents 
the date of build. 


aN 
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Fig. 2 Fill/Drain Plug And I.D. Tag Locations 
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RECOMMENDED LUBRICANT AND FILL LEVEL 

Recommended lubricant for the NV242 transfer 
case is Mopar® Dexron II, or ATF Plus. Approximate 
lubricant fill capacity is 1.35 liters (2.85 pints). 

The fill and drain plugs are both in the rear case 
(Fig. 1). Correct fill level is to the bottom edge of the 
fill plug hole. Be sure the vehicle is level to ensure 
an accurate fluid level check. 


21-30 TRANSMISSION AND TRANSFER CASE - 
DIAGNOSIS AND TESTING 


NV242 DIAGNOSIS 
ce ——_  “pedbiotatee 


(1) Transfer case external shift linkage binding. 














Condition Correction 















TRANSFER CASE 
DIFFICULT TO SHIFT OR 
WILL NOT SHIFT INTO 
DESIRED RANGE 





(1) Lubricate, repair or replace linkage, or tighten 
loose components as necessary. 














(2) Insufficient or incorrect lubricant. (2) Drain and refill to edge of fill hole with DEXRON 
Il@ or MOPAR-MERCON® Automatic | , 


Transmission Fluid. 






(3) Disassemble unit and replace worn or damaged 
components as necessary. 


(3) Internal components binding, worn or damaged. 


















TRANSFER CASE NOISY 
IN ALL DRIVE POSITIONS 


(1) Drain and refill to edge of fill hole with DEXRON 
Il© or MOPAR-MERCON® Automatic 
Transmission Fluid. Check for leaks and repair if 
necessary Note: If unit is still noisy after 
drain and refill, disassembly and 

inspection may be required to locate 

source of noise. 


(1) Insufficient or incorrect lubricant. 












LUBRICANT LEAKING 
FROM OUTPUT SHAFT 
SEALS OR FROM VENT 


(1) Transfer case overfilled. (1) Drain to correct level. 











(2) Vent closed or restricted. (2) Clear or replace vent if necessary. 





(3) Output shaft seals damaged or installed 


(3) Replace seals. Be sure seal lip faces interior of 
incorrectly. 


case when installed. Also be sure yoke seal 
surfaces are not scored or nicked. Remove scores 
and nicks with fine sandpaper or replace yoke(s) 
if necessary. 




























TRANSFER CASE WILL 
NOT SHIFT THROUGH 
4 X 4 PART-TIME 
RANGE 

(Light Remains On). 










(1) Incomplete shift due to drivetrain 


(1) Driver must momentarily release the 
torque load. 


accelerator pedal to complete the shift. 


(2) Incorrect tire pressure(s). (2) Inflate all tires equally to correct pressure. 


(3) Excessive tire wear. (3) Switch tires — Install the two tires with 
the most wear (one on the front axle 


(4) Excessive vehicle loading. and one on the rear axle). 


(4) Check vehicle loading — Do not exceed 
the vehicle’s GVW. 





REMOVAL AND INSTALLATION 
TRANSFER CASE 


REMOVAL 

(1) Shift transfer case into Neutral. 

(2) Raise vehicle. 

(3) Drain transfer case lubricant. 

(4) Mark front and rear propeller shaft yokes for 
alignment reference. 

(5) Support transmission with jack stand. 

(6) Remove rear crossmember, or skid plate. 

(7) Disconnect front/rear propeller shafts at trans- 
fer case. 

(8) Disconnect vehicle speed sensor wires. 

(9) Disconnect transfer case linkage rod from 
range lever. 

(10) Disconnect transfer case vent hose (Fig. 3) 
and indicator switch harness, if necessary. 

(11) Support transfer case with transmission jack. 

(12) Secure transfer case to jack with chains. 

(13) Remove nuts attaching transfer case to trans- 
_mission. 

(14) Pull transfer case and jack rearward to disen- 
gage transfer case. 

(15) Remove transfer case ian under vehicle. 





TRANSFER 
CASE 


TRANSMISSION 
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Fig. 3 Transfer Case Mounting 


INSTALLATION 

(1) Mount transfer case on a transmission jack. 

(2) Secure transfer case to jack with chains. 

(3) Position transfer case under vehicle. 

(4) Align transfer case and transmission shafts 
and install transfer case on transmission. 

(5) Install and tighten transfer case attaching nuts 
to 35 N-m (26 ft. lbs.) torque (Fig. 3). 

(6) Connect vehicle speed sensor wires, and vent hose. 

(7) Connect indicator switch harness to transfer 
case switch, if necessary. Secure wire harness to clips 
on transfer case. 
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(8) Align and connect propeller shafts. Tighten 
shaft: attaching bolts to 19 N-m (170 in. lbs.) torque. 

(9) Fill transfer case with correct fluid. Refer to 
Recommended Lubricant And Fill Level section for 
proper fluid and capacity. 

(10) Install rear crossmember, or skid plate. Tighten 
crossmember bolts to 41 N-m (30 ft. lbs.) torque. 

(11) Remove transmission jack and support stand. 

(12) Connect shift rod to transfer case range lever. 

(13) Adjust transfer case shift linkage. 

(14) Lower vehicle and verify transfer case shift 
operation. 


SHIFT LEVER 


REMOVAL 

(1) Shift transfer case into 4L. 

(2) Raise vehicle. 

(3) Loosen adjusting trunnion locknut and slide shift 
rod out of trunnion (Fig. 4). If rod lacks enough travel to 
come out of trunnion, push trunnion out of torque shaft. 

(4) Lower vehicle. 

(5) Remove console. Refer to Group 23, Body, for 
proper procedures. 

(6) Remove screws attaching lever assembly to floor- 
pan and remove assembly and shift rod (if left attached). 


INSTALLATION 

(1) If shift rod was not removed from lever assem- 
bly, work rod down through floorpan opening. Then 
position lever assembly on floorpan and _ install 
assembly attaching screws. | 

(2) Install console. Refer to Group 23, Body, for 
proper procedures. 

(3) Raise vehicle. 

(4) Connect trunnion to torque shaft arm. Or, slide 
shift rod into trunnion on range lever. Be sure shift 
rod slides freely in trunnion. 

(5) Verify that range lever is in 4L position. Then 
tighten trunnion lock bolt. 

(6) Lower vehicle and check transfer case shift 


operation. 


SPEEDOMETER 


REMOVAL 

(1) Raise vehicle. 

(2) Disconnect wires from vehicle speed sensor. 

(3) Remove adapter clamp and screw (Fig. 5). 

(4) Remove speed sensor and speedometer adapter 
as an assembly. | 

(5) Remove speed sensor retaining screw and 
remove sensor from adapter. 

(6) Remove speedometer pinion from adapter. 
Replace pinion if chipped, cracked, or worn. 

(7) Inspect sensor and adapter O-rings (Fig. 5). 
Remove and discard O-rings if worn or damaged. 
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Fig. 4 Shift Linkage 


(8) Inspect terminal pins in speed sensor. Clean INSTALLATION AND INDEXING 
pins with Mopar® electrical spray cleaner if dirty or (1) Thoroughly clean adapter flange and adapter 
oxidized. Replace sensor if faulty, or if pins are loose, mounting surface in housing. Surfaces must be clean 
severely corroded, or damaged. 
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Fig. 5 Soeedometer Components 
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REMOVAL AND INSTALLATION (Continued) 


for proper adapter alignment and speedometer oper- 
ation. 

(2) Install new O-rings on speed sensor and speed- 
ometer adapter (Fig. 5), if necessary. | 

(3) Lubricate sensor and adapter O-rings with 
transmission fluid. 

(4) Install vehicle speed sensor in speedometer 
adapter. Tighten sensor attaching screw to 2-3 N-m 
(15-27 in. lbs.) torque. 

(5) Install speedometer pinion in adapter. 

(6) Count number of teeth on speedometer pinion. 
Do this before installing assembly in housing. Then 
lubricate pinion teeth with transmission fluid. 

(7) Note index numbers on adapter body (Fig. 6). 
These numbers will correspond to number of teeth on 
pinion. 

(8) Install speedometer assembly in housing. 

(9) Rotate adapter until required range numbers 
are at 6 o-clock position. Be sure range index num- 
bers correspond to number of teeth on pinion gear. 

(10) Install speedometer adapter clamp and retain- 
ing screw. Tighten clamp screw to 10-12 N-m (90-110 
in. lbs.) torque. 

(11) Connect wires to vehicle speed sensor. 

(12) Lower vehicle and top off transmission fluid 
level if necessary. 
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Fig. 6 Location Of Index Numbers On Speedometer 
Adapter 
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FRONT OUTPUT SHAFT SEAL 


REMOVAL 

(1) Raise vehicle. 

(2) Remove front propeller shaft. Refer to Group 3, 
Differential and Driveline, for proper procedure. 

(3) Remove front output shaft yoke. 

(4) Remove seal from front case with pry tool (Fig. 7). 


| @ 
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Fig. 7 Remove Front Output Shaft Seal 


INSTALLATION 
(1) Install new front output seal in front case with 
Installer Tool 6952-A as follows: | 
(a) Place new seal on tool. Garter spring on seal 
goes toward interior of case. 
(b) Start seal in bore with light taps from ham- 
mer (Fig. 8). Once seal is started, continue tapping 
seal into bore until installer tool seats against case. 
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Fig. 8 Front Output Seal Installation 
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DISASSEMBLY AND ASSEMBLY 
NV242 TRANSFER CASE 
DISASSEMBLY 


REAR RETAINER REMOVAL — 


(1) Remove output shaft boot. Spread band clamp 
that secures boot on slinger with a suitable awl. 
Then slide boot off shaft (Fig. 9). 


SLINGER 
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TRANSFER CASE 


(F7\\ NN 


Fig. 9 Output Boot—Typical 
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(2) Using puller MD-998056-A, remove rear slinger 
(Fig. 10). 
(3) Remove slinger stop spacer and snap-ring from 
output shaft (Fig. 11). 
SPECIAL 


TRANSFER abecaneesk 
CASE > 
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Fig. 10 Rear Slinger Removal 


(4) Remove rear seal from retainer (Fig. 12). Use 
pry tool, or collapse seal with punch to remove it. 

(5) Remove rear output bearing I.D. retaining ring 
(Fig. 13). 

(6) Remove speedometer adapter. 

(7) Remove rear retainer bolts. 
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| Fig. 11 Slinger Stop Spacer and Snap-ring 
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Fig. 12 Rear Seal Removal 
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Fig. 13 Rear Bearing I.D. Retaining Ring Removal 


DISASSEMBLY AND ASSEMBLY (Continued) 





(8) Remove rear retainer. Tap retainer with mallet 
and pry upward to break sealer bead. Then slide 
retainer off case and output shaft (Fig. 14). 
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Fig. 14 Rear Retainer Removal 


(9) Remove rear bearing O.D. retaining ring with 
snap ring pliers. Then tilt pump and slide it off out- 
put shaft (Fig. 15) 


80010966 


Fig. 15 Oil Pump Removal 


(10) Remove pickup tube O-ring from pump (Fig. 
16) but do not disassemble pump; it is not a repair- 
able part. | 

(11) Remove seal from oil pump with pry tool. 

(12) Remove bolts attaching rear case to front case 
(Fig. 17). Note position of the two black finish bolts 
at each end of the case. These bolts go through the 
case dowels and require a washer under the bolt 
head. | 3 
(13) Remove rear case from front case (Fig. 18). 
Insert screwdrivers into slots cast into each end of 
case. Then pry upward to break sealer bead and 
remove rear case. 


CAUTION: Do not pry on the sealing surface of 
either case half as the surfaces will become dam- 
aged. | 
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Fig. 16 Pickup Tube O-Ring Location 
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Fig. 18 Loosening/Removing Rear case 
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(14) Remove oil pickup tube and screen from rear JS 
case (Fig. 19). 4, 
) 












© / CONNECTING 


YOKE 
80010977 
PICKUP PICKUP 
TUBE SCREEN Fig. 21 Yoke Removal 
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— \\ y. SECTOR 
Fig. 19 Oil Pickup Screen, Hose And Tube Removal \ yy) X__ SHAFT 






YOKE AND RANGE LEVER REMOVAL 
(1) Remove front yoke nut: 


(a) Move range lever to 4L position. Oey \ Ae A L . > 
(b) Remove nut with socket and impact wrench SS \2 \ AS 
(Fig. 20). <\ a vx 
a Ors ) A\\ 
IMPACT RANGE : 


WRENCH YOKE 
SOCKET LEVER 80010943 


x 


~ 


Fig. 22 Range Lever Removal 
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Fig. 20 Yoke Nut Removal 


She 


(2) Remove yoke. If yoke is difficult to remove by : | 
hand, remove it with bearing splitter, or with stan- 
dard two jaw puller (Fig. 21). Be sure puller tool is 
positioned on yoke and not on slinger as slinger will 
be damaged. 

(3) Remove seal washer from front output shaft. 
Discard washer as it should not be reused. 

(4) Remove nut and washer that attach range 
lever to sector shaft. Then move sector to neutral 
position and remove range lever from shaft (Fig. 22). 
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Fig. 23 Drive Sprocket Snap-Ring Removal 


FRONT OUTPUT SHAFT AND DRIVE CHAIN REMOVAL 
(1) Remove drive sprocket snap-ring (Fig. 23). 


XS - 
DISASSEMBLY AND ASSEMBLY (Continued) 


(2) Remove drive sprocket and chain (Fig. 24). 
(3) Remove front output shaft (Fig. 25). 
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Fig. 24 Drive Sprocket And Chain Removal 
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Fig. 25 Removing Front Output Shaft 


SHIFT FORKS AND MAINSHAFT REMOVAL AND 
DISASSEMBLY 

(1) Remove shift detent plug, spring and pin (Fig. 
26). 

(2) Remove seal plug from low range fork lockpin 
access hole. Then move shift sector to align low range 
fork lockpin with access hole. 

(3) Remove range fork lockpin with size number 
one easy-out tool as follows: 
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Fig. 26 Detent Component Removal 


(a) Insert easy-out tool through access hole in 
side of transfer case and into lock-pin. 

(b) Tap easy-out tool into lock-pin with hammer 
until tool is securely engaged into the lock-pin. 

(c) Install a t-handle, such as from a tap and die 
set, onto the easy-out tool. 

(d) Securely tighten the t-handle onto the tool. 

(e) In one motion, pull upward and turn the 
t-handle counter-clockwise to remove the lock-pin. 
(4) Remove shift rail by pulling it straight up and 

out of fork (Fig. 27). 
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Fig. 27 Shift Rail Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(5) Remove mode fork and mainshaft as assembly (7) Remove intermediate clutch shaft snap-ring 
(Fig. 28). (Fig. 30). 
(6) Remove mode shift sleeve and mode fork 
assembly from mainshaft (Fig. 29). Note position of 
mode sleeve in fork and remove sleeve. 
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—— , ( 
= Sea 7— Fig. 30 Intermediate Clutch Shaft Snap-Ring 
a Wy InN_7 | (738921-256 Removal 


Fig. 28 Mode Fork And Mainshaft Removal (8) Remove clutch shaft thrust ring (Fig. 31). 


LOM 
ee 


——— 
a 


CLUTCH 
HAFT 

THRUST 

RING 


7 MODE 
—_ FORK 
C ——7... ASSEMBLY 


-J8921-259 


Fig. 31 Clutch Shaft Thrust Ring Removal 


Fig. 29 Mode Fork And Sleeve Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(9) Remove intermediate clutch shaft (Fig. 32). (11) Remove differential (Fig. 34). 
(10) Remove differential snap-ring (Fig. 33). (12) Remove differential needle bearings and both 
_ needle bearing thrust washers from mainshaft. 
(13) Slide low range fork pin out of shift sector slot 





(Fig. 35). 
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Fig. 33 Differential Snap-Ring Removal penne 


Fig. 35 Disengaging Low Range Fork 
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DISASSEMBLY AND ASSEMBLY (Continued) 
(14) Remove low range fork and hub (Fig. 36). (16) Remove shift sector bushing and O-ring (Fig. 


(15) Remove shift sector (Fig. 37). 38). 
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Fig. 38 Sector Bushing And O-Ring Removal 


INPUT GEAR/LOW RANGE ASSEMBLY REMOVAL AND 
DISASSEMBLY 

(1) Remove front bearing retainer bolts. 

(2) Remove front bearing retainer. Carefully pry 
retainer loose with screwdriver (Fig. 39). Position 
screwdriver in slots cast into retainer. 

FRONT 


BEARING 
RETAINER 
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Fig. 37 Shift Sector Position 
J8921-266 


Fig. 39 Front Bearing Retainer Removal 


DISASSEMBLY AND ASSEMBLY (Continued) 
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(3) Remove input gear snap-ring (Fig. 40). 
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Fig. 40 Input Gear Snap-Ring Removal | J8921-269 
(4) Remove input/low range gear assembly from Fig. 42 Low Range Gear Snap-Ring Removal/ 
bearing with Tool Handle C-4171 and Tool 7829A Installation 


(Fig. 41). 

(5) Remove low range gear snap-ring (Fig. 42). 

(6) Remove input gear retainer, thrust washers 
and input gear from low range gear (Fig. 43). 
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a commit Fig. 43 Low Range Gear Disassembly 


Fig. 41 Input And Low Range Gear Assembly 
Removal 


21-42 TRANSMISSION AND TRANSFER CASE — 
DISASSEMBLY AND ASSEMBLY (Continued) 





(7) Inspect low range annulus gear (Fig. 44). Gear 


is not a serviceable component. If damaged, 
replace gear and front case as assembly. 
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Fig. 44 Inspecting Low Range Annulus Gear 


(8) Remove oil seals from following components: 
e front bearing retainer. 

rear retainer. 

oil pump. 

case halves. 


DIFFERENTIAL DISASSEMBLY 


(1) Mark differential case halves for reference. 

(2) Remove differential case bolts. 

(3) Invert differential on workbench. 

(4) Separate top case from bottom case. Use slots 
in case halves to pry them apart (Fig. 45). 

(5) Remove thrust washers and planet gears from 
case pins (Fig. 46). 

(6)’'Remove mainshaft and sprocket gears from 
bottom case (Fig. 47). Note gear position for reference 
before separating them. 


ASSEMBLY | 

Lubricate transfer case components with automatic 
transmission fluid or petroleum jelly (where indi- 
cated) during assembly. 


CAUTION: The bearing bores in various transfer 
case components contain oil feed holes. Make sure 
replacement bearings do not block the holes. 


BEARING AND SEAL INSTALLATION 


(1) Remove snap-ring that retains front output 
shaft front bearing in case (Fig. 48). Then remove 
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Fig. 45 Separating Differential Case Halves 
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Fig. 46 Planet Gears And Thrust Washer Removal 


bearing. Use hammer handle, or hammer and brass 
punch to tap bearing out of case. | 

(2) Install new front output shaft front bearing 
with Tool Handle C-4171 and Installer 8033A with 
the tapered cone upward (Fig. 49). 

(3) Install front bearing snap-ring (Fig. 48). 

(4) Remove front output shaft seal using an appro- 
priate pry tool (Fig. 50) or slide-hammer mounted 
screw. 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 50 Remove Front Output Shaft Seal — 
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Fig. 48 Front Output Shaft Front Bearing Snap-Ring 
“Removal — 






(5) Install new front output shaft oil seal with 
Installer 6952-A (Fig. 51). 


Fig. 51 Install Front Output Shaft Seal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(6) Remove input gear bearing with Tool Handle 
C-4171 and Remover C-4210 (Fig. 52). 

(7) Install snap-ring on new input gear bearing. 

(8) Install new input gear bearing with Tool Han- 
dle C-4171 and Remover C-4210. Install bearing far 
enough to seat snap-ring against case (Fig. 53). 
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Fig. 52 Input Gear Bearing Removal 
SNAP 
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Fig. 53 Seating Input Gear Bearing 


(9) Remove the input gear pilot bearing by insert- 
ing a suitably sized drift into the splined end of the 
input gear and driving the bearing out with the drift 
and a hammer (Fig. 54). 

(10) Install new pilot bearing with Installer 8128 
and Handle C-4171 (Fig. 55). 
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Fig. 54 Remove Input Gear Pilot Bearing 










HANDLE 
C-4171 


INSTALLER 
8128 


INPUT GEAR 


80a98364 


Fig. 55 Install Input Gear Pilot Bearing 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(11) Install new seal in front bearing retainer with i as 
Installer 7884 (Fig. 56). 
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J9521-A1 Fig. 58 Install Front Putput Shaft Rear Bearing 


(14) Install new seal in oil pump feed housing with 
Fig. 56 Front Bearing Retainer Seal Installation Special Tool 7888 (Fig. 59). | 
(12) Remove output shaft. rear bearing with the | 
screw and jaws from Remover L-4454 and Cup 8148 
(Fig. 57). 
(13) Install new bearing with Tool Handle C-4171 


and Installer 5066 (Fig. 58). Lubricate bearing after 
installation. 
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Fig. 57 Remove Front Output Shaft Rear Bearing 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(15) Install new pickup tube O-ring in oil pump (4) Install differential mainshaft gear (Fig. 62). 
(Fig. 60). | (5) Align and position differential top case on bot- 
ee ee tom case (Fig. 63). Align using scribe marks made at 

ae disassembly. 

a : (6) While holding differential case halves together, 
\ invert the differential and start the differential case 
bolts. 

(7) Tighten differential case bolts to specified 
torque. 





PICKUP TUBE 
O-RING 
J8921-286 
Fig. 60 Pickup Tube O-Ring Installation 
DIFFERENTIAL ASSEMBLY 


(1) Lubricate differential components with auto- 
matic transmission fluid. 
- (2) Install sprocket gear in differential bottom case 
(Fig. 61). 
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Fig. 61 Installing Differential Sprocket Gear Once J8921-281 
(3) Install differential planet gears and new thrust | 
washers (Fig. 62). Be sure thrust washers are Fig. 63 Differential Case Assembly 


installed at top and bottom of each planet gear. 
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DISASSEMBLY AND ASSEMBLY (Continued) 
INPUT GEAR/LOW RANGE ASSEMBLY — (6) Install new input gear snap ring (Fig. 66). 
(1) Assemble low range gear, input gear thrust -_ 
washers, input gear and input gear retainer (Fig. 64). / aad 


(2) Install low range gear snap ring (Fig. 65). 


THRUST 
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38921 -267 


RETAINER 
18921-214 Fig. 66 Input Gear Snap Ring Installation 
(7) Apply 3 mm (1/8 in.) wide bead of Mopar® gas- 
Fig. 64 Low Range And Input Gear Assembly ket maker or silicone adhesive sealer to seal surface 
| of front bearing retainer. 
(8) Install front bearing retainer (Fig. 67). Tighten 





VA p retainer bolts to 16 ft. lbs. (21 N-m) torque. 
| = BEARING 
oe = _RETAINER 
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GEAR SNAP : WARN) 
_ RING / 
J8921-269 
Fig. 65 Install Low Range Gear Snap Ring J8921-276 
(3) Lubricate input gear and low range gears with Fig. 67 Installing Front Bearing Retainer 


automatic transmission fluid. 
(4) Start input gear shaft into front case bearing. 
(5) Press input gear shaft into front bearing. 


21-48 TRANSMISSION AND TRANSFER CASE 


DISASSEMBLY AND ASSEMBLY (Continued) 


SHIFT FORKS AND MAINSHAFT INSTALLATION 
(1) Install new sector shaft O-ring and bushing 
(Fig. 68). 
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Fig. 68 Sector O-Ring And Bushing Installation 


(2) Install shift sector. 

(3) Install new pads on low range fork, if neces- 
sary, (Fig. 69). 

(4) Assemble low range fork and hub (Fig. 69). 

(5) Position low range fork and hub in case. Be 
sure low range fork pin is engaged in shift sector slot 
(Fig. 70). 
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Fig. 69 Assembling Low Range Fork And Hub 


(6) Install first mainshaft bearing spacer on main- 
shaft (Fig. 71). 
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Fig. 70 Positioning Low Range Fork 


(7) Install bearing rollers on mainshaft (Fig. 71). 
Coat bearing rollers with generous quantity of 
petroleum jelly to hold them in place. 

(8) Install remaining bearing spacer on mainshaft 
(Fig. 71). Do not displace any bearings while install- 
ing spacer. 
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Fig. 71 Installing Mainshaft Bearing Rollers and 
Spacers 


XJ 
DISASSEMBLY AND ASSEMBLY (Continued) 


(9) Install differential (Fig. 72). Do not displace (11) Install intermediate clutch shaft (Fig. 74). 
mainshaft bearings when installing differential. 
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Fig. 74 Installing Intermediate Clutch Shaft 


Fig. 72 Diff tial Installati 
Ig nnEE anit eh an (12) Install clutch shaft thrust washer (Fig. 75). 


(10) Install differential snap-ring (Fig. 73). 
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. eo | Fig. 75 Installing Clutch Shaft Thrust Washer 
Fig. 73 Installing Differential Snap-Ring 
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DISASSEMBLY AND ASSEMBLY (Continued) 
(13) Install clutch shaft snap-ring (Fig. 76). 
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Fig. 76 Installing Clutch Shaft Snap-Ring 
(14) Inspect mode fork assembly (Fig. 77). Replace 









pads and bushing if necessary. Replace fork tube if = 
bushings inside tube are worn or damaged. Also J8921-257 
nana hf coe al a ae acl Fig. 78 Installing Mode Fork And Sleeve 
: (16) Install mode fork and mainshaft assembly in 
pcg case (Fig. 79). Rotate mainshaft slightly to engage 
‘ shaft with low range gears. 
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Fig. 77 Mode Fork Assembly Inspection 


(15) Install mode sleeve in mode fork (Fig. 78). 7 | <a] 
Then install assembled sleeve and fork on mainshaft. —_ Tr J8921-256 
Be sure mode sleeve splines are engaged in differen- . liad ane — 
tial splines. 


Fig. 79 Assembled Mainshaft And Mode Fork 
installation 


XJ 
DISASSEMBLY AND ASSEMBLY (Continued) 


(17) Rotate mode fork pin into shift sector slot. 
(18) Install shift rail (Fig. 80). Be sure rail is 
seated in both shift forks. 





J8921-255 
Fig. 80 Shift Rail Installation 


(19) Rotate shift sector to align lockpin hole in low 
range fork with access hole in case. 

(20) Insert an easy-out in range fork lockpin to 
hold it securely for installation (Fig. 81). Lockpin is 
slightly tapered on one end. Insert tapered end 
into fork and rail. 

(21) Insert lockpin through access hole and into 
shift fork (Fig. 81). Then remove easy-out and seat 
pin punch. 
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Fig. 81 Installing Low Range Fork Lockpin 
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(22) Install plug in lockpin access hole. 
(23) Install detent plunger, detent spring and 
detent plug in case (Fig. 82). 


FRONT OUTPUT SHAFT AND DRIVE CHAIN INSTALLATION 

(1) Install front output shaft (Fig. 83). 

(2) Install drive chain (Fig. 83). Engage chain with 
front output shaft sprocket teeth. 

(3) Install drive sprocket (Fig. 83). Engage drive 
sprocket teeth with chain. Then engage sprocket 
splines with mainshaft splines. 
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Fig. 82 Detent Pin, Spring And Plug Installation 
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Fig. 83 Drive Chain And Sprocket Installation 


21-32 


(4) Install drive sprocket snap-ring (Fig. 84). 
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Fig. 84 Drive Sprocket Snap-Ring Installation 


OIL PUMP AND REAR CASE INSTALLATION 

(1) Insert oil pickup tube in oil pump and attach 
oil screen and connector hose to pickup tube. Then 
install assembled pump, tube and screen in rear case 
(Fig. 85). Be sure screen is seated in case slot as 
shown. | 

(2) Install magnet in front case pocket (Fig. 86). 
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Fig. 85 Oil Screen And Pickup Tube Installation 


(3) Apply 3 mm (1/8 in.) wide bead of Mopar gas- 
ket maker or silicone adhesive sealer to seal surface 
of front case. 
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DISASSEMBLY AND ASSEMBLY (Continued) 





| ak J8921-288 
Fig. 86 Installing Case Magnet | 


(4) Align and install rear case on front case. Be 
sure case locating dowels are in place and that main- 
shaft splines are engaged in oil pump inner gear. 

(5) Install and tighten front case-to-rear case bolts 
to 41 N-m (80 ft. lbs.) torque. Be sure to install a 
washer under each bolt used at case dowel 
locations. 


REAR RETAINER INSTALLATION 
(1) Remove rear bearing in retainer using Installer 


- 8128 and Handle C-4171. 


(2) Install rear bearing in retainer with Tools 
C-4171 and 5064 (Fig. 87). 
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Fig. 87 Installing Rear Bearing In Retainer 


(3) Install rear bearing O.D. retaining ring with 
snap-ring pliers (Fig. 88). Be sure retaining ring is 
fully seated in retainer groove. 

(4) Apply bead of Mopar® Sealer P/N 82300234, or 
Loctite Ultra Gray, to mating surface of rear 
retainer. Sealer bead should be a maximum of 3/16 
in. 
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DISASSEMBLY AND ASSEMBLY (Continued) _.. 
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Fig. 88 Rear Bearing Retaining Ring Installation 


(5) Install rear retainer on rear case. Tighten 
retainer bolts to 20-27 N-m (15-20 ft. lbs.) torque. 

(6) Install rear bearing I.D. retaining ring and 
spacer on output shaft. 

(7) Apply liberal quantity of petroleum jelly to new 
rear seal and to output shaft. Petroleum jelly is 
needed to protect seal lips during installation. 

- (8) Slide seal onto Seal Protector 6992 (Fig. 89). 
Slide seal protector and seal onto output shaft. 

(9) Slide Installer C-4076-B onto seal protector 
with the recessed side of the tool toward the seal. 
Drive seal into rear bearing retainer with installer 
C-4076-B and handle MD-998323 (Fig. 90). 
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Fig. 89 Output Shaft Seal and Protector 
(10) Install rear slinger with installer C-4076-A 
and handle MD-998323 (Fig. 90). 


(11) Install boot on output shaft slinger and crimp 
retaining clamp with tool C-4975-A (Fig. 91). 


FRONT YOKE AND SWITCH INSTALLATION 


(1) Install indicator switch in front case. Tighten 
switch to 20-34 N-m (15-25 ft. lbs.) torque. 
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Fig. 90 Rear Seal Installation 
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Fig. 91 Slinger Boot Installation 


(2) Lubricate yoke hub with transmission fluid and 
install yoke on front shaft. 

(3) Install new seal washer on front shaft. 

(4) Install yoke on front shaft. Secure yoke with 
new nut. | 


CLEANING AND INSPECTION 
NV242 TRANSFER CASE 


Clean the transfer case parts with a standard 
parts cleaning solvent. Remove all traces of sealer 
from the cases and retainers with a scraper and all 
purpose cleaner. Use compressed air to remove sol- 
vent residue from oil feed passages in the case 


_ halves, retainers, gears, and shafts. 


The oil pickup screen can be cleaned with solvent. 
Shake excess solvent from the screen after cleaning 
and allow it to air dry. Do not use compressed air. 
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CLEANING AND INSPECTION (Continued) 


MAINSHAFT/SPROCKET/HUB INSPECTION 

Inspect the splines on the hub and shaft and the 
teeth on the sprocket. Minor nicks and scratches can 
be smoothed with an oilstone. However, replace any 
part that is damaged. 

Check the contact surfaces in the sprocket bore 
and on the mainshaft. Minor nicks and scratches can 
be smoothed with 320-400 grit emery cloth but do 
not try to salvage the shaft if nicks or wear is severe. 


INPUT GEAR AND PLANETARY CARRIER 

Check the teeth on the gear (Fig. 92). Minor nicks 
can be dressed off with an oilstone but replace the 
gear if any teeth are broken, cracked, or chipped. The 
bearing surface on the gear can be smoothed with 
300-400 grit emery cloth if necessary. 

Examine the carrier body and pinion gears for 
wear or damage. The carrier will have to be replaced 
as an assembly if the body, pinion pins, or pinion 
gears are damaged. 

Check the lock ring and both thrust washers for 
wear or cracks. Replace them if necessary. Also 
replace the lock retaining ring if bent, distorted, or 
broken. 


SHIFT FORKS/HUBS/SLEEVES 

Check condition of the shift forks and mode fork 
shift rail (Fig. 93). Minor nicks on the shift rail can 
be smoothed with 320—400 grit emery cloth. 

Inspect the shift fork wear pads. The mode fork 
pads are serviceable and can be replaced if necessary. 
The range fork pads are also serviceable. 
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Fig. 93 Shift forks 


Check both of the sleeves for wear or damage, 
especially on the interior teeth. Replace the sleeves if 
wear or damage is evident. 


REAR RETAINER/BEARING/ SEAL/SLINGER/ 
BOOT 

Inspect the retainer components (Fig. 94). Replace 
the bearing if rough or noisy. Check the retainer for 
cracks or wear in the bearing bore. Clean the 
retainer sealing surfaces with a scraper and all pur- 
pose cleaner. This will ensure proper adhesion of the 
sealer during reassembly. | 

Replace the slinger and seal outright; do not reuse 
either part. 

Inspect the retaining rings and washers. Replace 
any part if distorted, bent, or broken. Reuse is not 
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Fig. 92 Input Gear And Carrier Components 


XJ 
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Fig. 94 Rear Retainer Components 


recommended. Also replace the boot if cut or torn. 
Replace the boot band clamps, do not reuse them. 


REAR OUTPUT SHAFT/YOKE/DRIVE CHAIN 

Check condition of the seal contact surfaces of the 
yoke slinger (Fig. 95). This surface must be clean and 
smooth to ensure proper seal life. Replace the yoke 
nut and seal washer as neither part should be 
reused. 

Inspect the shaft threads, sprocket teeth, and bear- 
ing surfaces. Minor nicks on the teeth can be 
smoothed with an oilstone. Use 320-400 grit emery 
to smooth minor scratches on the shaft bearing sur- 
faces. Rough threads on the shaft can be chased if 
necessary. Replace the shaft if the threads are dam- 
aged, bearing surfaces are scored, or if any sprocket 
teeth are cracked or broken. 

Examine the drive chain and shaft bearings. 
replace the chain if stretched, distorted, or if any of 
the links bind. Replace the bearings if rough, or 
noisy. 


LOW RANGE ANNULUS GEAR 

Inspect annulus gear condition carefully. The gear 
is only serviced as part of the front case. If the gear 
is damaged, it will be necessary to replace the gear 


FRONT SLINGER 
(PART OF YOKE) 


SEAL CONTACT 

SURFACE MUST 

BE CLEAN AND 
SMOOTH 





8001094b 


Fig. 95 Seal Contact Surface Of Yoke Slinger 


and front case as an assembly. Do not attempt to 
remove the gear (Fig. 96). 


FRONT-REAR CASES AND FRONT RETAINER 

Inspect the cases and retainer for wear and dam- 
age. Clean the sealing surfaces with a scraper and all 
purpose cleaner. This will ensure proper sealer adhe- 
sion at assembly. Replace the input retainer seal; do 
not reuse it. 


21-56 TRANSMISSION AND TRANSFER CASE 
CLEANING AND INSPECTION (Continued) 





Fig. 96 Low Range Annulus Gear 


Check case condition. If leaks were a problem, look 


for gouges and severe scoring of case sealing sur- 


faces. Also make sure the front case mounting studs 
are in good condition. 

Check the front case mounting studs and vent 
tube. The tube can be secured with Loctite™ 271 or 
680 if loose. The stud threads can be cleaned up with 
a die if necessary. Also check condition of the fill/ 
drain plug threads in the rear case. The threads can 
be repaired with a thread chaser or tap if necessary. 
Or the threads can be repaired with Helicoil stainless 
steel inserts if required. 


OIL PUMP/OIL PICKUP 

Examine the oil pump pickup parts. Replace the 
pump if any part appears to be worn or damaged. Do 
not disassemble the pump as individual parts are not 
available. The pump is only available as a complete 
assembly. The pickup screen, hose, and tube are the 
only serviceable parts and are available separately. 


ADJUSTMENTS 


~ SHIFT LINKAGE ADJUSTMENT 

(1) Shift transfer case into 4L position. 

(2) Raise vehicle. oe 

(3) Loosen lock bolt on adjusting trunnion (Fig. 
97). 

(4) Be sure linkage rod slides freely in trunnion. 
Clean rod and apply spray lube if necessary. © 

(5) Verify that transfer case range lever is fully 
engaged in 4L position. 

(6) Tighten adjusting trunnion lock bolt. 

(7) Lower vehicle. - ! 























Ls TRANSFER 
— CASE SHIFT 
LEVER ASSEMBLY 
TRANSFER (( as Bee 
CASE RANGE | 4 \})_ FLOORPAN 
LEVER SHAFT Qs Le 
; S FQ e ; 
>: NAG $7 TRUNNION 
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TORQUE LEVER 
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Rie J9521-163 
Fig. 97 Shift Linkage 

SPECIFICATIONS 
TORQUE 
DESCRIPTION TORQUE 
Plug, Detent ........... 16-24 N-m (12-18 ft. lbs.) 
Bolt, Diff. Case ......... 17-27 N-m (15-24 ft. Ibs.) 
Plug, Drain/Fill......... 40-45 N-m (30-40 ft. Ibs.) 
Bolt, Front Brg. Retainer. .16-27 N-m (12-20 ft. lbs.) 
Bolt, Case Half ......... 35-46 N-m (26-34 ft. lbs.) 
Nut, Front Yoke...... 122-176 N-m (90-180 ft. lbs.) 
Screw, Oil Pump....... 1.2—1.8 N-m (12-15 in. lbs.) 
Nut, Range Lever ....... 27-384 N-m (20-25 ft. Ibs.) 
Bolt, Rear Retainer ..... 385-46 N-m (26-34 ft. Ibs.) 
Nuts, Mounting........ 85-47 N-m (26-35 ft. Ibs.) 
Bolts, U-Joint.......... ......19 N-m (17 ft. Ibs.) 
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SPECIAL TOOLS 


Y/ 


Installer—MD-998323 





Installer—C-4076-B 


S) 


installer, Bearing—5064 


Handle, Universal—C-4171 


> 


fo, : Installer—8128 
EN 


Remover—C-4210 


Installer—5066 





Puller, Slinger—MD-998056-A 


21-58 TRANSMISSION AND TRANSFER CASE ————————____________- XJ 
SPECIAL TOOLS (Continued) 


é/ 


Installer—6952-A 





Remover—L-4454 
Installer, Pump Housing Seal—788&8& 


b/ 


Cup—8148 


Installer, Bearing—8&033-A 


Seal Protector—6992 


Installer, Boot Clamp—C-4975-A 


Installer, Input Gear Bearing—7829-A 
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FOREWORD 


The information contained in this service manual has been prepared for the professional automotive tech- 
nician involved in daily repair operations. This manual does not cover theory of operation, which is addressed 
in service training material. Information describing the operation and use of standard and optional equipment 
is included in the Owner’s Manual provided with the vehicle. 


x 


Information in this manual is divided into groups. These groups contain general information, diagnosis, 
testing, adjustments, removal, installation, disassembly, and assembly procedures for the components. To 
assist in locating a group title page, use the Group Tab Locator on the following page. The solid bar after the 
group title is aligned to a solid tab on the first page of each group. The first page of the group has a contents 
section that lists major topics within the group. If you are not sure which Group contains the information you 
need, look up the Component/System in the alphabetical index located in the rear of this manual. 


A Service Manual Comment form is included at the rear of this manual. Use the form to provide Chrysler 
Corporation with your comments and suggestions. 


Tightening torques are provided as a specific value throughout this manual. This value represents the 
midpoint of the acceptable engineering torque range for a given fastener application. These torque values are 
intended for use in service assembly and installation procedures using the correct OEM fasteners. When 
replacing fasteners, always use the same type (part number) fastener as removed. 


Chrysler Corporation reserves the right to change testing procedures, specifications, diagnosis, repair 
methods, or vehicle wiring at any time without prior notice or incurring obligation. 


NOTE: The acronyms, terminology and nomenclature used to identify emissions related components in 


this manual may have changed from prior publications. These new terms are in compliance with S.A.E. | 
| recommended practice J1930. 





Navigation Tools: Click on the “Table of Contents’ 
below, or use the Bookmarks to the left. 
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GENERAL INFORMATION 


VEHICLE IDENTIFICATION NUMBER 

The Vehicle Identification Number (VIN) plate is 
located on the lower windshield fence near the left 
A-pillar. The VIN contains 17 characters that provide 
data concerning the vehicle. Refer to the VIN decod- 
ing chart to determine the identification of a vehicle. 

The Vehicle Identification Number is_ also 
imprinted on the: 

e Body Code Plate. 

e Vehicle Safety Certification Label. 

e Frame rail. 


To protect the consumer from theft and possible 


fraud the manufacturer is required to include a . 


Check Digit at the ninth position of the Vehicle Iden- 
tification Number. The check digit is used by the 
manufacturer and government agencies to verify the 
authenticity of the vehicle and official documenta- 
tion. The formula to use the check digit is not 
released to the general public. | 


VEHICLE SAFETY CERTIFICATION LABEL 

A vehicle safety certification label (Fig. 1) is 
attached to every Chrysler Corporation vehicle. The 
label certifies that the vehicle conforms to all appli- 


VEHICLE IDENTIFICATION NUMBER DECODING CHART 


POSITION | INTERPRETATION CODE = DESCRIPTION 
Country of Origin 1 = United States 


_ 4 = MPV. 


Gross Vehicle Weight Rating F = 4001-5000 Ibs. 


| 
| 5 


Vehicle Line 











7 “Body Style | 







nie ~ 





ae Model Year Po TIE 
| ae | | Z 





J = Cherokee 4X4 (LHD) 
J = Cherokee 4X4 (RHD) EXPORT 
N = Cherokee 4X4 (RHD) 

B = Cherokee 4X2 (RHD) 

T = Cherokee 4X2 (LHD) 
















7 = 2dr Sport Utility — 
8 = 4dr Sport Utility — 
M = 2.5L Diesel 
P = 2.5L Gasoline 
S = 4.0L Gasoline 





Check Dit 


Assembly Plant LL = Toledo #1 —_ 


ratha 7 vehicle Build Sequence | SSCS 


2 INTRODUCTION 
GENERAL INFORMATION (Continued) 


cable Federal Motor Vehicle Safety Standards. The 
label also lists: 

e Month and year of vehicle manufacture. 

e Gross Vehicle Weight Rating (GVWR). The gross 
front and rear axle weight ratings (GAWR’s) are 
based on a minimum rim size and maximum cold tire 
inflation pressure. 

e@ Vehicle Identification Number (VIN). 
e Type of vehicle. 
Type of rear wheels. 
Bar code. 
Month, Day and Hour (MDH) of final assembly. 

e Paint and Trim codes. 

e Country of origin. 

The label is located on the driver-side door shut- 
face. 






























































MED BY CHRYSLER DATE OF HFR GUUR 
CORPORATION MM-KX 06400 LB 2903 KG 
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| Fig. 1 Vehicle Safety Certification Label—Typical 


BODY CODE PLATE 

A metal body code plate is attached to the left 
(driver) side of the dash panel in the engine compart- 
ment (Fig. 2). There can be a maximum of seven 
rows of vehicle information imprinted on the plate. 
The information should be read from left to right, 
starting with line 1 at the bottom of the plate up 
through line 7 (as applicable) at the top of the code 
plate. 

Refer to the decoding chart to decode lines 1 up 
through 3. 

Lines 4 through 7 (Gf used) on the vehicle code 
plate are imprinted on the plate (in sequence) accord- 
ing to the following: 

e 3-character sales code. 

e 3-digit numerical code. 

e 6-digit SEC code. 

If there is not enough space left in the row for all 
of the 6-digit SEC code (if used): 

e The unused space will remain blank. 

e The code will be listed in the next row. 

The last nine positions of row 7 will contain a 
2-digit code, when applicable, and a 6-digit gateline 





PRIMARY SECONDARY VINYL ROOF 
PAINT PAINT CODE 









7 VEHICLE 
VEHICLE | MODEL 
ORDER NUMBER 
NUMBER a = ae : ENGINE 

3)) XXX KOOOOOIK XXX =XXXXXK 
a - - CODE 
XXX XXXX XXXX XXXXK 
PROCEDURE (2) INTERIOR 
(1)) XXX X —_ AXXAXXXXXXXAXAXXK TRIM CODE 


TRANSMISSION | VEHICLE IDENTIFICATION 
CODE NUMBER 
MARKET U-C-B-M 
CODE 901N-3 


Fig. 2 Body Code Plate 
BODY CODE DECODING 


Line #1 Digit Transmission Sales Code 
Digit Open Space 
Digit Market Code - U-C-B-M 
Digit Open Space 
Digit Vehicle Identification No. 


| Line #2 Digit Paint Procedure 
Digit Open Space 
Digit Primary Paint 
Digit 9 Open Space 
Digit Secondary Paint 
Digit Open Space 
Digit Trim Code 
Digit Open Space 


Digit Engine Sales Code 
Digit Open Space 


Line #3 Digit 1-12 Vehicle Order Number 
Digit 13 Open Space 
Digit 14-16 Vinyl Roof Code (Door Combo 
Code - Pillette) 
Digit 17 Open Space 
Digit 18-23 Model 





J901N-20 


serial number (same as the last 6 numbers of the 
VIN). 

The last code imprinted on a vehicle code plate will 
be followed by the imprinted word END. When two 
vehicle code plates are required, the last available 
spaces on the first plate will be imprinted with the 
letters CTD (for continued). 

When a second vehicle code plate is necessary, the 
first four spaces on each row will not be used because 
of the plate overlap. 


VEHICLE DIMENSIONS 

The vehicle dimension data charts list the exterior 
and interior dimensions. All dimensions are listed in 
centimeters and inches. 





XJ INTRODUCTION 3 
GENERAL INFORMATION (Continued) 


VEHICLE EXTERIOR DIMENSIONS 


| MODEL - WHEEL “TRACK TRACK OVERALL 

NAME BASE FRONT REAR eae WIDTH BENGE 
Cherokee 257.6 161.0 63.2 
>WD/AWD 101.4 147.3 58.0 | 1473.58.0 419.8 165.3 179.0 70.5 a 


VEHICLE INTERIOR DIMENSIONS 


| HEAD LEG SHOULDER IP 
eee ate FRONT/ REAR FRONT / REAR FRONT / REAR FRONT / REAR 
| 140.5/113.0 
55.3/ 44.5 









Cherokee 97.3 / 96.5 104.1 / 89.7 140.4 / 140.4 
2WD / 4WD 38.3 / 38.0 41.0 / 35.3 55.3 / 55.3 





INTERNATIONAL VEHICLE CONTROL AND DISPLAY 
SYMBOLS 


The graphic symbols illustrated in the following 
chart are used to identify various instrument con- 
trols. The symbols correspond to the controls and dis- 
plays that are located on the instrument panel. 


INTERNATIONAL CONTROL AND DISPLAY SYMBOLS 


D #() ey UN > 
WINDSHIELD 
TURN SIGNAL HAZARD WARNING WASHER 


HIGH BEAM FOG LIGHTS 
REAR WINDOW REAR WINDOW 
DEFOGGER WIPER 


ENGINE OIL SEAT BELT 
LIGHTER 


JOSIN-23 













HEADLIGHTS, 
PARKING LIGHTS, 
PANEL LIGHTS 








WINDSCREEN 
DEMISTING 
AND DEFROSTING 


_E. 
ed 


ENGINE COOLANT 
TEMPERATURE 


ioe 


_ FRONT HOOD 














WINDSHIELD 
WIPER 


WINDSHIELD WIPER 
AND WASHER 












REAR WINDOW 
WASHER 






BATTERY CHARGING 
CONDITION 





BRAKE FAILURE PARKING BRAKE 


4 INTRODUCTION 


GENERAL INFORMATION (Continued) 
FASTENER IDENTIFICATION 


THREAD IDENTIFICATION 

SAE and metric bolt/nut threads are not the same. 
The difference is described in the Thread Notation 
chart (Fig. 3). 


“INCH METRIC 
5/16-18 M8 X 1.25 
THREAD NUMBER THREAD DISTANCE 
MAJOR OF MAJOR BETWEEN 
DIAMETER THREADS DIAMETER IN THREADS IN 
IN INCHES PER INCH MILLIMETERS MILLIMETERS 


PR606B 


Fig. 3 Thread Notation—SAE and Metric 
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GRADE/CLASS IDENTIFICATION 

The SAE bolt strength grades range from grade 2 
to grade 8. The higher the grade number, the greater 
the bolt strength. Identification is determined by the 
line marks on the top of each bolt head. The actual 
bolt strength grade corresponds to the number of line 
marks plus 2. The most commonly used metric bolt 
strength classes are 9.8 and 12.9. The metric 
strength class identification number is imprinted on 
the head of the bolt. The higher the class number, 
the greater the bolt strength. Some metric nuts are 
imprinted with a single-digit strength class on the 
nut face. Refer to the Fastener Identification and 
Fastener Strength Charts. | 


a aa ee -INTRODUCTION 5 


GENERAL INFORMATION (Continued) 





FASTENER IDENTIFICATION 


Bolt Markings and Torque - Metric _ 





Commercial Steel Class 


8.8 
Bolt Head Markings —N 











Body 
Size Torque _ a 7 Torque _ = = a ee 
Diam. Cast lron Aluminum Cast Iron Aluminum Cast Iron Aluminum 
mm frlb Nem ftlb Nom oft-lb Nem tb Nem ftlb =Nem_ ft-lb 

6 9 5 7 A ]4 9 1] v4 14 9 1] 7 
7 14 9 11 7 18 14 14 1] 23 18 18 14 
8 25 18 18 14 32 23 25 18 36 2/7 28 21 
10 AO 30 30 25 60 45 A5 35 70 50 55 AO 
2 12 70 55 55 AO 105 75 80 60 125 95 100 75 
14 115 85 90 65 160 120 125 95 195 |45 150 110 
16 180 130 140 100 240 175 190 135 290 210 220 165 
18 230 170 180 135 320 240 250 185 A400 290 310 230 


Bolt Markings and Torque Values - U.S. Customary 





SAE Grade Number 5 8 
Bolt Head Markings alm 
These are all SAE Grade 5 (3) line 
Sloe © 
Bolt Torque - Grade 5 Bolt Bolt Torque - Grade 8 Bolt 
Body Size Cast Iron Aluminum Cast Iron Aluminum 
Nem ft-lb Nem ft-lb Nem ft-lb Nem fi-lb 
1/4 - 20 9 7 8 6 15 11 12 9 
- 28 12 9 9 7 18 13 14 10 
5/16 - 18 20 15 16 12 30 22 24 18 
- 24 23 17 19 14 33 24 Zo 19 
3/8 - 16 AO 30 25 20 55 710) AO 30 
- 24 AO 30 35 25 60 A5 A5 35 
7/16 -14 60 45 45 35 90 65 65 50 
- 20 65 50 55 AO 95 70 75 55 
1/2 - 13 95 70 75 55 130 95 100 75 
- 20 100 75 80 60 150 110 120 90 
9/16 - 12 135 100 110 80 190 140 150 110 
- 18 150 110 115 85 210 155 170 125 
5/8 - 11 180 134 150 110 205 190 205 150 
- 18 210 155 160 120 290 215 230 170 
3/4 - 10 32) 240 255 190 460 340 365 270 
- 16 365 270 285 210 515 380 A10 300 
7/8 -9 A90 360 380 280 745 550 600 AAO 
-14 530 390 A20 310 825 610 660 A90 
1-8 720 530 570 420 1100 820 890 660 
- 14 800 590 650 A80 1200 890 960 710 
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GENERAL INFORMATION (Continued) 





FASTENER STRENGTH 


~ HOW TO DETERMINE BOLT STRENGTH 


pm Merk | lass | 





Stud bolt 


Hexagon 


| head bolt 








No mark 


Bolt 
Cr head No. 


. ™ 
5T 
protruding 


protruding 





AT 













Hexagon 
flange bolt 


Grooved 





w/washer 
hexagon bolt 










Hexagon 


head bolt 







Hexagon 
flange bolt 






Welded bolt 














w/washer 
hexagon bolt 






Hexagon 


head bolt 





protruding 







Hexagon 


head bolt 







Sx Four 
0. di 
protruding 
lines 


95IN-4 


XJ —— 
GENERAL INFORMATION (Continued) 


METRIC SYSTEM 


WARNING: USE OF AN INCORRECT FASTENER 
MAY RESULT IN COMPONENT DAMAGE OR PER- 
SONAL INJURY. 


Figure art, specifications and torque references in 
this Service Manual are identified in metric and SAE 
format. 

During any maintenance or repair procedures, it is 
important to salvage metric fasteners (nuts, bolts, 
etc.) for reassembly. If the fastener is not salvage- 
able, a fastener of equivalent specification should be 
used. 

The metric system is based on quantities of one, 
ten, one hundred, one thousand and one million (Fig. 
4). 
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Mega - — (M) Million Deci - (D) Tenth 


(C) Hundreth 


Kilo -  (K) Thousand Centi - 


Milli - — (m) Thousandth 
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Fig. 4 Metric Prefixes 


The following chart will assist in converting metric 
units to equivalent English and SAE units, or vise 
versa. 

Refer to the Conversion Chart to convert torque 
values listed in metric Newton- meters (N-m). Also, 
use the chart to convert between millimeters (mm) 
and inches (in.) 


TORQUE REFERENCES 

Individual Torque Charts appear at the end of 
many Groups. Refer to the Standard Torque Specifi- 
cations Chart for torque references not listed in the 
individual torque charts. 


CONVERSION FORMULAS AND EQUIVALENT VALUES 


To Get 
= Newton-Meters (Nem) 
Newton-Meters (Nem) 


Y 
0.11298 
1.3558 


Multiply B 
in-lbs x 
ft-lbs x 
Inches Hg (60°F) x 3.377 
psi x 6.895 


Kilopascals (kPa) 
Kilopascals (kPa) 


Inches x 25.4 

Feet x 0.3048 
Yards x 0.9144 
Miles x 1.6093 


Millimeters (mm) 
Meters (M) 
Meters (M) 
Kilometers (Km) 


tou ow 


x 1.6093 
Feet/Sec. x 0.3048 
Kilometers/Hr. x 0.27778 
mph x 0.4470 


Kilometers/Hr. (Km/h) 
Meters/Sec. (M/S) 
Meters/Sec. (M/S) 
Meters/Sec. (M/S) 


mph 


it tt wt on 


Multiply By 
Nem x 8.851 
Nem x 0.7376 


kPa x 0.2961 Inches Hg 
kPa x 0.145 psi 


Inches 
Feet 
Yords 
Miles 


x 0.03937 
x 3.281 

x 1.0936 
x 0.6214 


tou dd 


x 0.6214 
x 3.281 
x 3.600 
x 2.237 


m 
Feet/Sec. 
Kilometers/Hr. 
mph 


COMMON METRIC EQUIVALENTS 


1 Cubic Inch 
1 Cubic Foot 
1 Cubie Yard 


1 Inch 

1 Foot 

1 Yard 
| 1 Mile 


= 25 Millimeters 
0.3 Meter 
0.9 Meter 
1.6 Kilometers 





16 Cubic Centimeters 
0.03 Cubic Meter 
0.8 Cubic Meter 
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GENERAL INFORMATION (Continued) 





METRIC CONVERSION 


Nem to in- Ibs _ 


_in-lbs t to Nem 





51.5211 
52.8769 


55.5885 
56.9444 
58.3002 
59.6560 
61.0118 
62.3676 
63.7234 
65.0793 
66.4351 
67.7909 
69.1467 
70.5025 


71.8583 
73.2142 
74.5700 
75.9258 
77.2816 
78.6374 
79.9933 


18.3032 | 
18.5292 | 
18.7552 | 
18.9811 | 


19.2071 


19.433} | 
19.6590 | 
19.8850 | 
20.1110] 
20.3369 | 


20.5629 
20.7889 


21.0148 | 
21.2408 | 
21.4668 | 


21.6927 
21.9187 
22.1447 
22.3706 
22.5966 


DOORN BOKRNY WORANM BGOAND 


1.7702 
3.5404 
5.3107 
7.0809 
8.851] 


10.6213 | 


12.3916 


14.1618 | 


15.9320 
17.7022 
19.4725 
21.2427 
23.0129 
24.7831 
26.5534 
28.3236 
30.0938 
31.8640 
33.6342 


7376 | 
1.475] 
2.2127 
2.9502 
3.6878 
4.4254 
5.1629 
5.9005 
6.6381 
7.3756 
8.1132 
8.8507 
9.5883 

10.3259 
11.0634 
11.8010 
12.5386 
13.2761 
14.0137 
14.7512 


37.1747 
38.9449 
40.7152 
42.4854 
44,2556 
46.0258 
47.7961 
49.5663 
51.3365 
53.1067 
54.8770 
56.6472 
58.4174 
60.1876 
61.9579 
63.7281 
65.4983 
67.2685 
69.0388 
70.8090 





92.0517| 14.4 
93.8219] 14.6 
95.5921] 14.8 


99.1326) 15.2 
100.9028] 15.4 
102.6730] 15.6 


106.2135] 16 
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GENERAL INFORMATION (Continued) 





TORQUE SPECIFICATIONS 
SPECIFIED TORQUE FOR STANDARD BOLTS 
Specified torque 
Class | Diameter | Hexagon head bolt Hexagon flange bolt 
add Nem kgf-cm ft-Ibf Nem kgf-cm fi-Ibf 
6 A8 in.-lbf 52 in.-lbt 






















8 12.5 130 7 14 145 10 

AT 10 26 260 19 29 290 21 
12 35 53 540 39 

14 84 850 61 

16 _ — = 








69 in.-lbf 
19 195 14 
29 






Ce a | 
O&M O WO A 


OR N O&O OO 


So 


11T 


co 
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GENERAL INFORMATION 
INTRODUCTION 


Service and maintenance procedures for compo- 
nents and systems listed in Schedule—A or B can be 
found by using the Group Tab Locator index at the 
front of this manual. If it is not clear which group 
contains the information needed, refer to the index at 
the back of this manual. 

There are two maintenance schedules that show 
proper service based on the conditions that the vehi- 
cle is subjected to. 

Schedule—A, lists scheduled maintenance to be 
performed when the vehicle is used for general trans- 
portation. 

Schedule—B, lists maintenance intervals for vehi- 
cles that are operated under the conditions listed at 
the beginning of the Maintenance Schedule section. 

Use the schedule that best describes your driving 
conditions. 

Where time and mileage are listed, follow the 
interval that occurs first. 


PARTS AND LUBRICANT RECOMMENDATIONS 


* 


When service is required, Chrysler Corporation — 
recommends that only’ Mopar® brand parts, lubri- 


cants and chemicals be used. Mopar provides the 
best engineered products for servicing Chrysler Cor- 
poration vehicles. 


INTRODUCTION 
PARTS AND LUBRICANT RECOMMENDATIONS ... 1 


INTERNATIONAL SYMBOLS 


Chrysler Corporation uses international symbols to 
identify engine compartment lubricant and fluid 
inspection and fill locations (Fig. 1). 


AUTOMATIC 
TRANSMISSION 
FLUID 


BRAKE FLUID 


ENGINE 
COOLANT 


WINDSHIELD 
WASHER FLUID 





Fig. 1 International Symbols 


CLASSIFICATION OF LUBRICANTS 


Only lubricants that are endorsed by the following 
organization should be used to service a Chrysler 
Corporation vehicle. | 

e Society of Automotive Engineers (SAE) 

e American Petroleum Institute (API) (Fig. 2) 

e National Lubricating Grease Institute (NLGI) 
(Fig. 3) 
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_ Fig. 2 API Symbol 
ENGINE OIL 


SAE GRADE RATING INDICATES ENGINE OIL VISCOSITY 

An SAE viscosity grade is used to specify the vis- 
cosity of engine oil. SAE 30 specifies a single viscos- 
ity engine oil. Engine oils also have multiple 
viscosities. These are specified with a dual SAE vis- 
cosity grade which indicates the cold-to-hot tempera- 
ture viscosity range. 

e SAE 30 = single grade engine oil. 

e SAE 10W-30 = multiple grade engine oil. 


API QUALITY CLASSIFICATION 


The API Service Grade specifies the type of perfor- 
mance the engine oil is intended to provide. The API 
Service Grade specifications also apply to energy con- 
serving engine oils. 

Use engine oil that is API Service Grade Certified 
or an oil that conforms to the API Service Grade SH 
or SH/CD. MOPAR engine oils conform to all of these 
service grades. 

Refer to Group 9, Engine for engine oil specification. 


GEAR LUBRICANTS 


SAE ratings also apply to multiple grade gear 
lubricants. In addition, API classification defines the 
lubricants usage. 


LUBRICANTS AND GREASES 

Lubricating grease is rated for quality and usage 
by the NLGI. All approved products have the NLGI 
symbol (Fig. 3) on the label. At the bottom NLGI 
symbol is the usage and quality identification letters. 
Wheel bearing lubricant is identified by the letter 
“G”. Chassis lubricant is identified by the latter “L”. 
The letter following the usage letter indicates the 
quality of the lubricant. The following symbols indi- 
cate the highest quality. 


FLUID CAPACITIES 


FUEL TANK 


a ee ee ee ee ee ee 76.4 L (20.2 gal.) 
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NATIONAL LUBRICATING 


GREASE INSTITUTE —_— 


GREASE INSTITUTE ___GREASE INSTITUTE 


NLGI NLGI 


AUTOMOTIVE : AUTOMOTIVE : 
1 | WHEEL Prener & CHASSIS | | 


NATIONAL LUBRICATING 


WHEEL BEARING & CHASSIS 
LUBRI LUBRICANT 





WHEEL 


CHASSIS CHASSIS AND 
BEARINGS LUBRICATION | WHEEL BEARINGS 
9200-7 
Fig. 3 NLGI Symbol 
ENGINE OIL 
Oli we tee an ees oa Se ROE eed 3.8 L (4.0 qts.) 
Bas eee ee VAeash eo RR ene eee 5.7 L (6.0 qts.) 
COOLING SYSTEM 
ls oa ore he ehh ee ee eee ee ee os 9.5 L (10 qts.)* 
|) 5 ee ce Se ee a ee 11.4 L (12 qts.)** 


*Includes 2.2 L (2.3 qts) for coolant recovery reservoir. 
**Tncludes 0.9 L (1.0 qt) for coolant recovery reser- 
voir. 


AUTOMATIC TRANSMISSION 
Dry fill capacity* 


PN Ss ao oh bo REE as ode aes 8.0 L (16.9 pts.) . 
OUR Gane cone age wee ese w eae ee 8.2 L (17.5 pts.) 

*Depending on type and size of internal cooler, 
length and inside diameter of cooler lines, or use of 
an auxiliary cooler, these figures may vary. Refer to 
Group 21, Transmission for proper fluid fill peo 
dure. 


MANUAL TRANSMISSION 


AX5 (4X2) oo. cece eeee 3.3 L (3.5 gts.) 
AX5 (4X4) oo. eee ee eeee 3.2 L (3.3 ats.) 
AX15 (4X2) 00. cece eee eee 3.1 L (3.2 ats.) 
AX15 (4X4) 00... c ce eee ee 3.15 L (3.32 qts.) 


TRANSFER CASE 


SELEC-TRAC 242................ 1.4 L (3.0 pts.) 
COMMAND-TRAC 231............ 1.0 L (2.2 pts.) 
FRONT AXLE 

MODEL 30...... peeaeeens er 1.48 L (3.13 pts.) ) 
REAR AXLE | 

MODEL 35............. ee eues 1.6 L (3.38 pts.*) 
os 2.08 L (4.4 pts.*) 


* When equipped with TRAC-LOK, include 2 


ounces of Friction Modifier Additive. 
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GENERAL INFORMATION 
INTRODUCTION 


Service and maintenance procedures for compo- 
nents and systems listed in Schedule—A or B can be 
found by using the Group Tab Locator index at the 
front of this manual. If it is not clear which group 
contains the information needed, refer to the index at 
the back of this manual. 

There are two maintenance schedules that show 
proper service based on the conditions that the vehi- 
cle is subjected to. Use the schedule that best 
describes these conditions. 

Schedule—A, lists maintenance recommended for 
vehicles used for general transportation. 

Schedule—B, lists maintenance recommended for 
vehicles used under the following conditions: 

e Frequent short trip driving less than 5 miles (8 
km) : 

e Frequent driving in dusty conditions 

-e Frequent trailer towing 

e Extensive idling | 

e More than 50% of your driving is at sustained 
high speeds during hot weather, above 90°F (32°C) 

Where time and mileage are listed, follow the 
interval that occurs first. 


EMISSION CONTROL SYSTEM MAINTENANCE 

The scheduled emission maintenance listed in bold 
type on the Maintenance Schedules, must be done at 
the mileage specified to assure the continued proper 
functioning of the emission control system. These, 
and all other maintenance services included in this 
manual, should be done to provide the best vehicle 
performance and reliability. More frequent mainte- 
nance may be needed for vehicles in severe operating 
conditions such as dusty areas and very short trip 
driving. 


UNSCHEDULED INSPECTION 


At Each Stop For Fuel 


e Check engine oil level, add as required. 
e Check windshield washer solvent and add if 
required. 


Once A Month 


e Check tire pressure and look for unusual wear 
or damage. 

e Inspect battery and clean and tighten terminals 
as required. Check electrolyte level and add water as 
needed. 

e Check fluid levels of coolant reservoir, power 
steering, brake master cylinder, and transmission 
and add as needed. | 

e Check all lights and all other electrical items for 
correct operation. 


At Each Oil Change 


e Inspect exhaust system. 

e Inspect brake hoses. 

e Rotate the tires at each oil change interval 
shown on Schedule—A (7,500 miles) or every other 
interval shown on Schedule—B (6,000 miles). 

e Check coolant level, hoses, and clamps. 

e Lubricate propeller shaft universal joints and 
slip splines (if equipped). 

e Lubricate suspension ball joints. 

e After completion of off-road (4WD) operation, the 
underside of the vehicle should be thoroughly 
inspected. Examine threaded fasteners for looseness. 


SCHEDULE—A 


7,500 Miles (12 000 km) or at 6 months 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


15,000 Miles (24 000 km) or at 12 months 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage. 


22,500 Miles (36 000 km) or at 18 months 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 
e Inspect brake linings. 
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30,000 Miles (48 000 km) or at 24 months 
e Change engine oil. 
Replace engine oil filter. 
Replace air cleaner element. 
Replace spark plugs. 
Inspect and adjust drive belts. 
Lubricate steering linkage. 
Drain and refill automatic transmission fluid. 
Drain and refill transfer case fluid. 


37,500 Miles (60 000 km) or at 30 months 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 
e Drain and refill manual transmission fluid. 


45,000 Miles (72 000 km) or at 36 months 

e Change engine oil. 

e Replace engine oil filter. 

e Lubricate steering linkage. 

e Inspect brake linings. 

e Flush and replace engine coolant at 36 months, 
regardless of mileage. 


52,500 Miles (84 000 km) or at 42 months 

e Change engine oil. 

e Replace engine oil filter. 

e Lubricate steering linkage (4x4 only). 

e Flush and replace engine coolant if not done at 
36 months. 


60,000 Miles (96 000 km) or at 48 months 
e Change engine oil. 
Replace engine oil filter. 
Replace engine air cleaner element. 
Replace ignition cables. 
Replace spark plugs. 
Inspect and adjust drive belts. 
Replace fuel filter. Federal only. 
Lubricate steering linkage. 
Drain and refill automatic transmission fluid. 
Drain and refill transfer case fluid. 


67,500 Miles (108 000 km) or at 54 months 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 
e Inspect brake linings. 


75,000 Miles (120 000 km) or at 60 months 

e Change engine oil. © 
Replace engine oil filter. 
Lubricate steering linkage. 
Drain and refill manual transmission fluid. 
Flush and replace engine coolant if it has been 
30,000 miles (48 000 km) or 24 months since last 
change. 


XS 


82,500 Miles (133 000 km) or at 66 months 

e Change engine oil. 

e Replace engine oil filter. 

e Lubricate steering linkage (4x4 only). 

e Flush and replace engine coolant if it has been 
30,000 miles (48 000 km) or 24 months since last 
change. 


90,000 Miles (144 000 km) or at 72 months 
e Change engine oil. 
Replace engine oil filter. 
Replace engine air cleaner element. 
Replace spark plugs. 
Inspect and adjust drive belts. 
Lubricate steering linkage. 
Drain and refill automatic transmission fluid. 
Drain and refill transfer case fluid. 
Inspect brake linings. 


97,500 Miles (156 000 km) or at 78 months 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


105,000 Miles (168 000 km) or at 84 months 

e Change engine oil. 

e Replace engine oil filter. 

e Lubricate steering linkage. 

e Flush and replace engine coolant if it has been 
30,000 miles (48 000 km) or 24 months since last 
change. 


112,500 Miles (180 000 km) or at 90 months 

e Change engine oil. 
Replace engine oil filter. 
Lubricate steering linkage (4x4 only). 
Drain and refill manual transmission fluid. 
Inspect brake linings. 
Flush and replace engine coolant if it has been 
30,000 miles (48 000 km) or 24 months since last 
change. 


120,000 Miles (192 000 km) or at 96 months 

e Change engine oil. 
Replace engine oil filter. 
Replace engine air cleaner element. 
Replace ignition cables. 
Replace spark plugs. 
Inspect and adjust drive belts. 
Replace fuel filter. Federal only. 
Lubricate steering linkage. 
Drain and refill automatic transmission fluid. 
Drain and refill transfer case fluid. 

Important: Inspection and service should also be 
performed any time a malfunction is observed or sus- 
pected. 
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3,000 Miles (5 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


6,000 Miles (10 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


9,000 Miles (14 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


12,000 Miles (19 000 km) 


e Change engine oil. 

e Replace engine oil filter. 

e Lubricate steering linkage (4x4 only). 

e Drain and refill automatic transmission fluid. 
e Drain and refill front and rear axles.* 

e Inspect brake linings. 


15,000 Miles (24 000 km) 

e Change engine oil. 

e Replace engine oil filter. 

e Inspect engine air cleaner element, replace 
as necessary. 

e Lubricate steering linkage. 


18,000 Miles (29 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 
e Drain and refill manual transmission fluid. 


21,000 Miles (34 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


24,000 Miles (38 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 
e Drain and refill automatic transmission fluid. 
e Drain and refill front and rear axles.* 
e Inspect brake linings. 


27,000 Miles (43 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 
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30,000 Miles (48 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Replace engine air cleaner element. 
e Replace spark plugs. 
e Inspect and adjust drive belts. 
e Lubricate steering linkage. 
e Drain and refill transfer case fluid. 


33,000 Miles (53 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


36,000 Miles (58 000 km) 

e Change engine oil. 

e Replace engine oil filter. 
Lubricate steering linkage (4x4 only). 
Drain and refill manual transmission fluid. 
Drain and refill automatic transmission fluid. 
Drain and refill front and rear axles.* 
Inspect brake linings. 


39,000 Miles (62 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


42,000 Miles (67 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


45,000 Miles (72 000 km) 

e Change engine oil. 

e Replace engine oil filter. 

e Inspect engine air cleaner element, replace 
as necessary. 

e Lubricate steering linkage. 


48,000 Miles (77 000 km) 

e Change engine oil. 
Replace engine oil filter. 
Lubricate steering linkage (4x4 only). 
Drain and refill automatic transmission fluid. 
Drain and refill front and rear axles.* 
Inspect brake linings. 


51,000 Miles (82 000 km) 
e Change engine oil. © 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 
e Flush and replace engine coolant. 


54,000 Miles (86 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
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e Lubricate steering linkage (4x4 only). 
e Drain and refill manual transmission fluid. 


57,000 Miles (91 000 km) 


e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


60,000 Miles (96 000 km) 

e Change engine oil. 

e Replace engine oil filter. 
Replace engine air cleaner element. 
Replace ignition cables. 
Replace spark plugs. 
Inspect and adjust drive belts. 
Replace fuel filter. Federal only. 
Lubricate steering linkage. 
Drain and refill automatic transmission fluid. 
Drain and refill transfer case fluid. 
Drain and refill front and rear axles.* 
e Inspect brake linings. 
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63,000 Miles (101 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


66,000 Miles (106 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


69,000 Miles (110 000 km) 
e Change engine oil. 
e Replace engine oil filter. | 
e Lubricate steering linkage (4x4 only). 


72,000 Miles (115 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 
e Drain and refill manual transmission fluid. 
e Drain and refill automatic transmission fluid. 
e Drain and refill front and rear axles.* 
e Inspect brake linings. 


75,000 Miles (120 000 km) 

e Change engine oil. 

e Replace engine oil filter. 

e Inspect engine air cleaner element, replace 
as mecessary. _ 

e Lubricate steering linkage. 


78,000 Miles (125 000 km) 
e Change engine oil. 
e Replace engine oil filter. © 
e Lubricate steering linkage (4x4 only). 
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871,000 Miles (134 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 
e Flush and replace engine coolant. 


84,000 Miles (134 000 km) 
e Change engine oil. 
e Replace engine oil filter. | 
e Lubricate steering linkage (4x4 only). 
e Drain and refill automatic transmission fluid. 
e Drain and refill front and rear axles.* 
e Inspect brake linings. 


87,000 Miles (139 000 km) 


e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


90,000 Miles (144 000 km) 
e Change engine oil. 
Replace engine oil filter. 
Replace engine air cleaner element. 
Replace spark plugs. 
Inspect and adjust drive belts. 
Lubricate steering linkage. 
Drain and refill manual transmission fluid. 
Drain and refill transfer case fluid. 


93,000 Miles (149 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


96,000 Miles (154 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 
e Drain and refill automatic transmission fluid. 
e Drain and refill front and rear axles.* 
e Inspect brake linings. 


99,000 Miles (158 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


102,000 Miles (163 000 km) 
e Change engine oil. 
e Replace engine oil filter. _ | 
e Lubricate steering linkage (4x4 only). 


105,000 Miles (168 000 km) 

e Change engine oil. 

e Replace engine oil filter. 

e Inspect engine air cleaner element, replace 
as necessary. 
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e Lubricate steering linkage. — 


108,000 Miles (173 000 km) 
e Change engine oil. 
Replace engine oil filter. 
Lubricate steering linkage (4x4 only). 
Drain and refill manual transmission fluid. 


Drain and refill front and rear axles.* 
Inspect brake linings. 


111,000 Miles (178 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 
e Flush and replace engine coolant. 


114,000 Miles (182 000 km) 
e Change engine oil. 
-e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


117,000 Miles (187 000 km) 
e Change engine oil. 
e Replace engine oil filter. 
e Lubricate steering linkage (4x4 only). 


Drain and refill automatic transmission fluid. 
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120,000 Miles (192 000 km) 
e Change engine oil. 
Replace engine oil filter. 
Replace engine air cleaner element. 
Replace ignition cables. 
Replace spark plugs. 
Inspect and adjust drive belts. 
Replace fuel filter. Federal only. 
Lubricate steering linkage. 
Drain and refill automatic transmission fluid. 
Drain and refill transfer case fluid. 
Drain and refill front and rear axles.* 
Inspect brake linings. 

*Off-highway operation, trailer towing, taxi, limou- 
sine, bus, snow plowing, or other types of commercial 
service or prolonged operation with heavy loading, - 
especially in hot weather, require front and rear axle 
service, indicated with an * in Schedule—B. Perform 
these services if the vehicle is operated under these 
conditions. 

Important: Inspection and service should also be 
performed any time a malfunction is observed or sus- 
pected. aon 
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FOUR-WHEEL-DRIVE VEHICLE TOWING 


SERVICE PROCEDURES 
JUMP STARTING PROCEDURE 


WARNING: REVIEW ALL SAFETY PRECAUTIONS 
AND WARNINGS IN GROUP 8A, BATTERY/START- 
ING/CHARGING SYSTEMS DIAGNOSTICS. DO NOT 
JUMP START A FROZEN BATTERY, PERSONAL 
INJURY CAN RESULT. DO NOT JUMP START WHEN 
MAINTENANCE FREE BATTERY INDICATOR DOT IS 
YELLOW OR BRIGHT COLOR. DO NOT JUMP 
START A VEHICLE WHEN THE BATTERY FLUID IS 
BELOW THE TOP OF LEAD PLATES. DO NOT 
ALLOW JUMPER CABLE CLAMPS TO TOUCH 
EACH OTHER WHEN CONNECTED TO A BOOSTER 
SOURCE. DO NOT USE OPEN FLAME NEAR BAT- 
TERY. REMOVE METALLIC JEWELRY WORN ON 
HANDS OR WRISTS TO AVOID INJURY BY ACCI- 
DENTAL ARCING OF BATTERY CURRENT. WHEN 
USING A HIGH OUTPUT BOOSTING DEVICE, DO 
NOT ALLOW BATTERY VOLTAGE TO EXCEED 16 
VOLTS. REFER TO INSTRUCTIONS PROVIDED 
WITH DEVICE BEING USED. 


CAUTION: When using another vehicle as a 
booster, do not allow vehicles to touch. Electrical 
systems can be damaged on either vehicle. 


TO JUMP START A DISABLED VEHICLE: 

(1) Raise hood on disabled vehicle and visually 
inspect engine compartment for: 

e Battery cable clamp condition, clean if necessary. 
Frozen battery. 
Yellow or bright color test indicator, if equipped. 
Low battery fluid level. | 
Generator drive belt condition and tension. 
Fuel fumes or leakage, correct if necessary. 


CAUTION: If the cause of starting problem on dis- 
abled vehicle is severe, damage to booster vehicle 
charging system can result. 


_ BOOSTER BATTERY 


(2) When using another vehicle as a_ booster 
source, turn off all accessories, place gear selector in 
park or neutral, set park brake and operate engine at 
1200 rpm. 

(3) On disabled vehicle, place gear selector in park 
or neutral and set park brake. Turn off all accesso- 
ries. 

(4) Connect jumper cables to booster battery. RED 
clamp to positive terminal (+). BLACK clamp to neg- 
ative terminal (-). DO NOT allow clamps at opposite 
end of cables to touch, electrical arc will result. 
Review all warnings in this procedure. 

(5) On disabled vehicle, connect RED jumper cable 
clamp to positive (+) terminal. Connect BLACK 
jumper cable clamp to engine ground as close to the 
ground cable attaching point as possible (Fig. 1). 


POSITIVE NEGATIVE 
CABLE OR GROUND 
CONNECTION CABLE 
CONNECTION 
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Fig. 1 Jumper Cable Connections—Typical 


CAUTION: Do not crank starter motor on disabled 
vehicle for more than 15 seconds, starter will over- 
heat and could fail. 
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(6) Allow battery in disabled vehicle to charge to 
at least 12.4 volts (75% charge) before attempting to 
start engine. If engine does not start within 15 sec- 
onds, stop cranking engine and allow starter to cool 
(15 min.), before cranking again. 


DISCONNECT CABLE CLAMPS AS FOLLOWS: 


e Disconnect BLACK cable clamp from engine 
ground on disabled vehicle. 

e When using a _ Booster vehicle, disconnect 
BLACK cable clamp from battery negative terminal. 
Disconnect RED cable clamp from battery positive 
terminal. 

e Disconnect RED cable clamp from battery posi- 
tive terminal on disabled vehicle. 


TOWING RECOMMENDATIONS 


A vehicle equipped with SAE approved sling-type 
towing equipment can be used to tow all Jeep vehi- 
cles. When towing a 2WD vehicle, Chrysler Corpora- 
tion recommends that the vehicle be towed with the 
rear end lifted, whenever possible.When towing a 
4WD vehicle using a wheel-lift towing device, use a 
tow dolly under the opposite end of the vehicle. A 
vehicle with flat-bed device can also be used to trans- 
port a disabled vehicle (Fig. 2). 





FLAT BED 
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Fig. 2 Tow Vehicles With Approved Equipment 


A wooden crossbeam may be required for proper 
connection when using the sling-type, front-end tow- 
ing method. 


SAFETY PRECAUTIONS 
e Secure loose and protruding parts. 
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e Always use a safety chain system that is inde- 
pendent of the lifting and towing equipment. 

© Do not allow towing equipment to contact the 
disabled vehicle’s fuel tank. 

e Do not allow anyone under the disabled vehicle 
while it is lifted by the towing device. 

© Do not allow penne to ride in a vehicle 
being towed. 

e Always observe state and local laws regarding 
towing regulations. 

e Do not tow a vehicle in a manner that could 
jeopardize the safety of the operator, pedestrians or 
other motorists. | 

e Do not attach tow chains, T-hooks, J-hooks, or a 
tow sling to a bumper, steering linkage, drive shafts 
or a non-reinforced frame hole. 


GROUND CLEARANCE 


CAUTION: If vehicle is towed with wheels 
removed, install lug nuts to retain brake drums. 


A towed vehicle should be raised until lifted wheels 
are a minimum 100 mm (4 in) from the ground. Be 
sure there is adequate ground clearance at the oppo- 
site end of the vehicle, especially when towing over 
rough terrain or steep rises in the road. If necessary, 
remove the wheels from the lifted end of the vehicle 
and lower the vehicle closer to the ground, to 
increase the ground clearance at the opposite end of 
the vehicle. Install lug nuts on wheel attaching studs 
to retain brake drums. 


FLAT-BED TOWING RAMP ANGLE 

If a vehicle with flat-bed towing equipment is used, 
the approach ramp angle should not exceed 15 
degrees. 


TWO-WHEEL-DRIVE VEHICLE TOWING 
TOWING-REAR END LIFTED (SLING-TYPE) 


CAUTION: Do not use steering column lock to 
secure steering wheel during towing operation. 


2WD XJ vehicles can be towed with the front 
wheels on the surface for extended distances at 
speeds not exceeding 48 km/h (30 mph). 

(1) Attach J-hooks around the axle shaft tube out- 
board of the shock absorber. 

(2) Place the sling crossbar under and forward of 
the bumper. 

(3) Attach safety chains around the frame rails. 

(4) Turn the ignition switch to the OFF position to 
unlock the steering wheel. 

(5) Secure steering wheel in the straight ahead 
position with a clamp device designed for towing. 
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(6) Verify that steering components are in good 
condition. | 
(7) Shift the transmission to NEUTRAL. 


TOWING-FRONT END LIFTED (SLING-TYPE) 


CAUTION: Many vehicles are equipped with air 
dams, spoilers, and/or ground effect panels. To 
avoid component damage, a wheel-lift towing vehi- 
cle or a flat-bed hauling vehicle is recommended. 


If a 2WD XJ vehicle cannot be towed with the rear 
wheels lifted, it can be towed with the front wheels 
lifted. 

(1) Attach a J-hook to the disabled vehicle at the 
left side of the axle. 

(2) Position the sling crossbar close to the J-hook 
and below the front bumper. 

(3) Secure a chain to the right side of vehicle by 
placing it over the axle shaft tube and attaching it to 
a structural member (Fig. 3). 

(4) Attach the safety chains to the vehicle. 

(5) Turn the ignition switch to the OFF position to 
unlock the steering wheel. | 
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REAR View ||| 
Fig. 3 Sling-Type, Front-End Towing ( Rear View) 


2WD-AUTOMATIC TRANSMISSION 

Provided the transmission is operable, tow only in 
NEUTRAL at speeds not to exceed 30 mph (50 
km/h) and distances less than 15 miles (25km/h). 

If the vehicle is to be towed more than 15 miles, 
the propeller shaft should be disconnected or place 
tow dollies under rear wheels. 


2WD-MANUAL TRANSMISSION | 

To reduce the possible damage of transmission 
components, the propeller shaft must be removed or 
place tow dollies under the rear wheels before tow- 
ing. Refer to Propeller Shafts, Group 16 for proper 
removal procedure. 
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FOUR-WHEEL-DRIVE VEHICLE TOWING 

Chrysler Corporation recommends that a 4WD 
vehicle be transported on a flat-bed device. A Wheel- 
lift or Sling-type device can be used provided all the 
wheels are lifted off the ground using tow dollies. 


TOWING-REAR END LIFTED (SLING-TYPE) 

(1) Raise the front of the vehicle off the ground 
and install tow dollies under front wheels. 

(2) Attach J-hooks around the rear axle shaft tube 
outboard of the shock absorber. 

(3) Place the sling crossbar under and forward of 
the bumper. 

(4) Attach safety chains around the frame rails. 

(5) Turn the ignition switch to the OFF position to 
unlock the steering wheel. 

(6) Secure steering wheel in the straight ahead 
position with a clamp device designed for towing. 

(7) Shift the transfer case to NEUTRAL. 


TOWING-FRONT END LIFTED (SLING-TYPE) 

(1) Raise the rear of the vehicle off the ground and 
install tow dollies under rear wheels. 

(2) Attach a J-hook to the disabled vehicle at the 
left side of front the axle. 

(3) Position the sling crossbar close to the J-hook 
and below the front bumper (Fig. 4). 

(4) Secure a chain to the right side of vehicle by 
placing it over the axle shaft tube and attaching it to 
a structural member 

(5) Attach the safety chains to the vehicle. 

(6) Turn the ignition switch to the OFF position to 
unlock the steering wheel. | 





FRONT VIEW 
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Fig. 4 Sling-Type, Front-End Towing ( Front View) 


SERVICE PROCEDURES (Continued) 
FLAT SURFACE TOWING 


Tow a vehicle in this manner only when all four 
wheels will freely rotate. 





2WD VEHICLES 

(1) Mark the drive shaft and the axle drive pinion 
gear shaft yoke for installation alignment reference. 

(2) Remove the drive shaft. Install a protective 
covering over the drive shaft U-joints to retain them 
assembled and protected. 

(3) Cover the open end of the transmission exten- 
sion housing. 


4WD VEHICLES 
(1) Shift transfer case lever to NEUTRAL. 
(2) Place ignition switch in the unlocked position. 


EMERGENCY TOW HOOKS 


WARNING: REMAIN AT A SAFE DISTANCE FROM A 
VEHICLE THAT IS BEING TOWED VIA ITS TOW 
HOOKS. THE TOW STRAPS/CHAINS COULD BREAK 
AND CAUSE SERIOUS INJURY. 


Some Jeep vehicles are equipped with front and 
rear emergency tow hooks. The tow hooks should be 
used for EMERGENCY purposes only. 


CAUTION: DO NOT use emergency tow hooks for 
tow truck hook-up or highway towing. 


HOISTING RECOMMENDATIONS 


Refer to the Owner’s Manual for emergency vehicle 
lifting procedures. 


FLOOR JACK 

When properly positioned, a floor jack can be used 
to lift a Jeep vehicle (Fig. 5) and (Fig. 6). Support the 
vehicle in the raised position with jack stands at the 
front and rear ends of the frame rails. 


CAUTION: Do not attempt to lift a Jeep vehicle 
with a floor jack positioned under: 


An axle tube. 

A body side sill. 

A steering linkage component. 

A drive shaft. 

The engine or transmission oil pan. 
The fuel tank. 

A front suspension arm. 


NOTE: Use the correct sub-frame rail or frame rail 
lifting locations only. 
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Fig. 5 Vehicle Lifting Locations 


HOIST 
A vehicle can be lifted with: 
e A single-post, frame-contact hoist. 
e A twin-post, chassis hoist. 
e A ramp-type, drive-on hoist. 


NOTE: When a frame-contact type hoist is used, 
verify that the lifting pads are positioned properly. 
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Fig. 6 Correct Vehicle Lifting Locations 
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WARNING: THE HOISTING AND JACK LIFTING 
POINTS PROVIDED ARE FOR A COMPLETE VEHI- 
CLE. WHEN A CHASSIS OR DRIVETRAIN COMPO- 
NENT IS REMOVED FROM A VEHICLE, THE 
CENTER OF GRAVITY IS ALTERED MAKING SOME 
HOISTING CONDITIONS UNSTABLE. PROPERLY 
SUPPORT OR SECURE VEHICLE TO HOISTING 
DEVICE WHEN THESE CONDITIONS EXIST. 
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WHEEL ALIGNMENT 


Wheel alignment involves the correct positioning of 
the wheels in relation to the vehicle. The positioning 
is accomplished through suspension and _ steering 
linkage adjustments. An alignment is considered 
essential for efficient steering, good directional stabil- 
ity and to maximize tire wear. The most important 
measurements of front end alignment are caster, 
camber and toe position. 


NOTE: Routine inspection of the front suspension 
and steering components is a good preventative 
maintenance practice. Inspection also helps to 
ensure safe operation of the vehicle. 


e CASTER is the forward or rearward tilt of the 
steering knuckle from vertical. Tilting the top of the 
knuckle rearward provides positive caster. Tilting the 
top of the knuckle forward provides negative caster. 
Caster is a directional stability angle. This angle 
enables the front wheels to return to a straight 
ahead position after turns. 

e CAMBER is the inward or outward tilt of the 
wheel relative to the center of the vehicle. Tilting the 
top of the wheel inward provides negative camber. 
Tilting the top of the wheel outward provides positive 
camber. Incorrect camber will cause wear on the 
inside or outside edge of the tire. The angle is not 


replaced to correct mis-alignment. 

e WHEEL TOE POSITION is the difference 
between the leading inside edges and trailing inside 
edges of the front tires. Incorrect wheel toe position 
is the most common cause of unstable steering and 
uneven tire wear. The wheel toe position is the final 
front wheel alignment adjustment. 

e STEERING AXIS INCLINATION ANGLE is 
measured in degrees and is the angle that the steer- 
ing knuckles are tilted. The inclination angle has a 
fixed relationship with the camber angle. It will not 
change except when a spindle or ball stud is dam- 
aged or bent. The angle is not adjustable, the dam- 
aged component(s) must be replaced to correct mis- 
alignment. 


WARNING: Do not attempt to modify any suspen- 
sion or steering component by heating and bend- 


ing. 


SERVICE PROCEDURES 
PRE-ALIGNMENT INSPECTION 


Before starting wheel alignment, the following 
inspection and necessary corrections must be com- 
pleted. Refer to Suspension and Steering System 
Diagnosis Chart for additional information. 
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Wheel Alignment Measurements 


(1) Tires with the same recommended air pressure, 
size, and tread wear. Refer to Group 22, Wheels and 
Tires for diagnosis information. 

(2) Inspect front wheel bearings for wear or adjust- 
ment. 

(3) Inspect front wheels for excessive radial, lat- 
eral runout and unbalance. Refer to Group 22, 
Wheels and Tires for diagnosis information. 


(4) Inspect ball studs, linkage pivot points and 
steering gear for looseness, roughness, binding or a 
sticking condition. Refer to Group 19, Steering for 
additional information. 

(5) Inspect suspension components for wear and 
noise. Check components for correct torque. 


XJ — SUSPENSION 2-3 
SERVICE PROCEDURES (Continued) 


SUSPENSION AND STEERING SYSTEM DIAGNOSIS 


CONDITION POSSIBLE CAUSES CORRECTION 





FRONT END NOISE 


EXCESSIVE PLAY IN 
STEERING 


| FRONT WHEELS SHIMMY 


VEHICLE INSTABILITY 


DIFFICULT STEERING 


VEHICLE PULLS TO 
ONE SIDE 


. Loose or worn front wheel 
bearings. 
. Loose or worn suspension 


bushings or components. 


. Loose or worn front wheel 


bearings. 


. Loose or worn steering 


components. 


. Loose or worn steering gear. 


. Loose or worn front wheel 


bearings. 


. Loose or worn suspension 


bushings or components. 


. Tires worn or out of balance. 
. Alignment. 


. Loose or worn front wheel 


bearings. 


. Alignment. 
. Loose or worn suspension 


bushings or components. 


. Weak or broken spring. 
. Tire pressure. 


. Tire pressure. 
. Alignment. 
. Steering gear or pump. 


. Tire pressure. 
. Alignment. 
. Loose or worn suspension 


bushings or components. 


. Weak or broken spring. 
. Brake pull. 


l, 


2: 


Adjust or replace wheel bearings. 


Replace worn bushings or suspension components. 


. Adjust or replace wheel bearings. 





. Replace loose or worn steering components. 


. Adjust or replace steering gear. 


. Adjust or replace wheel bearings. 
. Replace worn bushings or suspension components. 


. Replace or balance tires as needed. 
. Align front end. 


. Adjust or replace wheel bearings. 


. Align front end. 


. Replace worn bushings or suspension components. 


. Replace weak or broken spring. 
. Correct tire pressure. 


. Correct tire pressure. 
. Align front end. 
. Adjust or replace steering gear. Test and repair pump as 


needed. 


. Correct tire pressure. 
. Align front end. 
. Replace worn bushings or suspension components. 


. Replace weak or broken spring. 


. Repair brakes. 
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SERVICE PROCEDURES (Continued) 
WHEEL ALIGNMENT 


Before each alignment reading, the vehicle should 
be jounced (rear first, then front). Grasp each 
bumper at the center and jounce the vehicle up and 
down several times. Always release the bumper in 
the down position. Set the front end alignment to 
specifications with the vehicle at its NORMAL RIDE 
HEIGHT. 

CAMBER: The wheel camber angle is preset. This 
angle is not adjustable and cannot be altered. 

CASTER: Before checking the caster of the front 
axle for correct angle, be sure the axle is not bent or 
twisted. 

Road test the vehicle, make left and right turns. If 
the steering wheel returns to the center position 
unassisted, the caster angle is correct. If steering SUSPENSION 
wheel does not return toward the center position ARM 
unassisted, an incorrect caster angle is probable. 

Caster can be adjusted by installing the appropri- 
ate size shims (Fig. 1). Changing caster angle will 





also change the front propeller shaft angle. The Fig. 1 Caster Adjustment 


propeller shaft angle has priority over caster. 
Refer to Group 3 Differential & Driveline for 
additional information. 

TOE POSITION: The wheel toe position adjust- 
ment should be the final adjustment. 

(1) Start the engine and turn wheels both ways 
before straightening the wheels. Secure the steering 
wheel with the front wheels in the straight-ahead 
position. Turn off the engine. 

(2) Loosen the adjustment sleeve clamp bolts (Fig. 
2) and (Fig. 3). | 
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Fig. 2 Steering Linkage (LHD) 
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Fig. 3 Steering Linkage (RHD) 


(3) Adjust the right wheel toe position with the 
drag link. Turn the sleeve until the right wheel is at 
specifications. Position the clamp bolts as shown (Fig. 
4) and tighten to 49 N-m (386 ft. lbs.). Make sure the 
toe setting does not change during clamp tight- 
ening. 


— 


TIE ROD 
CLAMP 







DRAG LINK = 


CLAMPS J9302-10 


Fig. 4 Drag Link and Tie Rod Clamp (LHD) 


(4) Adjust the left wheel toe position with the tie 
rod. Turn the sleeve until the left wheel is at specifi- 
cations. Position the clamp bolts as shown (Fig. 4) 
and tighten to 27 N-m (20 ft. lbs.). Make sure the 
toe setting does not change during clamp tight- 
ening. 

(5) Verify the right toe setting. 


SPECIFICATIONS 
ALIGNMENT 


ADJUSTMENT SET TO OK RANGE | 













5.25° to 8.0° _ 


CAMBER 


(not adjustable) -0.75° to 0.5 











blair 0.107” to +0.125° 


(each side} 
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DESCRIPTION AND OPERATION 


SUSPENSION COMPONENTS 

The XJ front suspension is a link/coil design (Fig. 
1). This suspension is use on Left Hand Drive (LHD) 
and Right Hand Drive (RHD) vehicles. The suspen- 
sion is comprised of: 

e Drive axle (4WD), tube axle (2WD) 

e Dual-action shock absorbers 

e Coil springs 

e Upper and lower suspension arms 

e Stabilizer bar 

e Track bar 

e Jounce bumpers 

Link/Coil Suspension: This suspension allows 
each wheel to adapt to different road surfaces with- 
out greatly affecting the opposite wheel. Wheels are 
attached to a hub/bearings which bolts to the knuck- 
les. The hub/bearing is not serviceable and is 
replaced as a unit. Steering knuckles pivot on 
replaceable ball studs attached to the axle tube 
yokes. 

Shock Absorbers: The shock dampen jounce and 
rebound of the vehicle over various road conditions. 
The top of the shock absorbers are bolted to the body. 
The bottom of the shocks are bolted to the axle 
spring bracket. | 

Coil Springs: The springs control ride quality and 
maintain proper ride height. The coil springs mount 
up in the fender shield to abracket which is part of 
the unitized body. A rubber isolator is located 
between the top of the spring and the body. The bot- 
tom of the spring seats on a axle pad and is retained 
with a clip. 

Upper & Lower Suspension Arms: The suspen- 
sion arms are different lengths, with bushings at 
both ends. They bolt the axle assembly to the body. 
The lower arms uses shims at the body mount to 


allow for adjustment of caster and drive shaft pinion 
angle. The suspension arm travel is limited through 
the use of jounce bumpers in compression and shocks 
absorbers in rebound. 

Stabilizer Bar: The stabilizer bar is used to min- 
imize vehicle body roll during turns. The spring steel 
bar helps to control the vehicle body in relationship 
to the suspension. The bar extends across the front 
underside of the chassis and connects to the body 
rails. Links are connected from the bar to the axle 
brackets. Stabilizer bar mounts are isolated by rub- 
ber bushings. 

Track Bar: The track bar is used to minimize 
front axle side-to-side movement. The bar is attached 
to a body rail bracket with a ball stud and isolated 
with a bushing at the axle bracket. 


NOTE: Suspension components which use rubber 
bushings should be tightened ait vehicle ride height. 
This will prevent premature failure of the bushing 
and maintain ride comfort. Bushings must never be 
lubricated. 


DIAGNOSIS AND TESTING 
SHOCK DIAGNOSIS 


A noise from a shock absorber may be caused by 
movement between mounting bushings and metal 
brackets or attaching components. This noise can 
usually be stopped by tightening the attaching nuts. 
If the noise persists, inspect for damaged and worn 
bushings, and attaching components. Repair as nec- 
essary if any of these conditions exist. 

The shock absorbers are not refillable or adjust- 
able. If a malfunction occurs, the shock absorber 
must be replaced. To test a shock absorber, hold it in 


DIAGNOSIS AND TESTING (Continued) 
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Fig. 1 Suspension Components (LHD) 


an upright position and force the piston in and out of 
the cylinder four or five times. The action throughout 
each stroke should be smooth and even. 

The shock absorber bushings do not require any 
type of lubrication. Do not attempt to stop bushing 
noise by lubricating them. Grease and mineral oil- 
base lubricants will deteriorate the bushing rubber. 


REMOVAL AND INSTALLATION 
SHOCK ABSORBER 


REMOVAL 
(1) Remove the nut, retainer and grommet from 
the upper stud in the engine compartment (Fig. 2). 
(2) Remove the lower nuts and bolts from the axle 
bracket. Remove the shock absorber. 


INSTALLATION 

(1) Position the lower retainer and grommet on the 
upper stud. Insert the shock absorber through the 
shock tower hole. 

(2) Install the lower bolts and nuts. Tighten nuts 
to 23 N-m (17 ft. lbs.). 

(3) Install the upper grommet and retainer on the 
stud in the engine compartment. Install the nut and 
tighten to 10 N-m (8 ft. lbs.). 





COIL SPRING 


REMOVAL 

(1) Raise and support the vehicle. Position a 
hydraulic jack under the axle to support it. 

(2) Remove the wheel if necessary. 

(3) Mark and disconnect the front propeller shaft 
from the axle. 

(4) Disconnect the lower suspension arms from the 
axle (Fig. 2). 

(5) Disconnect the stabilizer bar link and shock 
absorber from the axle. | 

(6) Disconnect the track bar from the body rail 
bracket. 

(7) Disconnect the drag link from the pitman arm. 

(8) Lower the axle until the spring is free from the 
upper mount. Remove the coil spring clip and remove 
the spring. 

(9) Pull jounce bumper out of mount. 


INSTALLATION 

(1) Install jounce bumper into mount. 

(2) Position the coil spring on the axle pad. Install 
the spring clip and bolt. Tighten bolt to 21 N-m (16 
ft. lbs.). 

(3) Raise the axle into position until the spring 
seats in the upper mount. 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 2 Coil Spring & Shock Absorber 


(4) Connect the stabilizer bar links and shock 
absorbers to the axle bracket. Connect the track bar 
to the body rail bracket. 

(5) Install the lower suspension arms to the axle. 
DO NOT TIGHTEN AT THIS TIME. 

(6) Install the front propeller shaft to the axle. 

(7) Remove the supports and lower the vehicle. 

(8) Tighten lower suspension arms nuts to 115 
N-m (85 ft. lbs.). 


STEERING KNUCKLE 

For service procedures on the steering knuckle and 
ball studs refer to Group 3 Differentials And Driv- 
eline. 


LOWER SUSPENSION ARM 


REMOVAL 

(1) Raise and support the vehicle. 

(2) Remove the lower suspension arm nut and bolt 
from the axle bracket. | 

(3) Remove the nut and bolt from the rear bracket 
and remove the lower suspension arm (Fig. 3). 


INSTALLATION 

(1) Position the lower suspension arm at the axle 
bracket and rear bracket. 

(2) Install the bolts and finger tighten the nuts. 

(3) Remove support and lower the vehicle. 

(4) Tighten the front and rear nuts to 115 N-m (85 
ft. Ibs.). : 
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Fig. 3 Upper and Lower Suspension Arms 


UPPER SUSPENSION ARM 


REMOVAL 

(1) Raise and support the vehicle. | 

(2) Remove the upper suspension arm nut and bolt 
at the axle bracket. 

(3) Remove the nut and bolt at the frame rail and 
remove the upper suspension arm (Fig. 3). 





REMOVAL AND INSTALLATION (Continued) 


INSTALLATION 
(1) Position the upper suspension arm at the axle 
and frame rail. | 
(2) Install the bolts and finger tighten the nuts. 
(3) Remove the supports and lower the vehicle. 
(4) Tighten the nut at the axle to 75 N-m (55 ft. 
lbs.). Tighten the nut at the frame bracket to 90 N-m 
(66 ft. Ibs.). 


AXLE BUSHING 


REMOVAL 

(1) Remove the upper suspension arm from axle 

(2) Position Receiver 7932-1 (J-35581-1) over the 
bushing in the axle and install Bushing Removal/In- 
staller (Fig. 4). 

(3) Remove the bushing by tightening the Long 
Nut. 
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Fig. 4 Bushing Removal 


NOTE: For two-wheel drive axles and right side on 
Model 30 axle, do not remove Receiver 7932-1 
(J-35581-1) at this time. 


INSTALLATION 

(1) Position new bushing, Receiver and Installer 
on axle (Fig. 5). 

(2) Install the bushing by tightening the Long Nut. 

(3) Remove tools and install the upper suspension 
arm. 


STABILIZER BAR 


REMOVAL 
(1) Raise and support the vehicle. 
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Fig. 5 Bushing Installation 


(2) Disconnect the stabilizer bar links from the 
axle brackets (Fig. 6). 
2 RETAINER 
a 
_ IEA 


BUSHING 






539302-2 


Fig. 6 Stabilizer Bar (LHD) 
(3) Disconnect the stabilizer bar from the links. 


(4) Disconnect the stabilizer bar clamps from the 
body rails. Remove the stabilizer bar. 


INSTALLATION 
(1) Inspect stabilizer bar bushings. Replace bush- 
ings if cracked, cut, distorted, or worn. 
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REMOVAL AND INSTALLATION (Continued) 


(2) Position the stabilizer bar on the body rail and 
install the bushings and clamps. Ensure the bar is 
centered with equal spacing on both sides. Tighten 
the bolts to 75 N-m (40 ft. Ibs.). 

(3) Install the links and grommets onto the stabi- 
lizer bar and axle brackets. Tighten the nut at the 
connecting links at the axle bracket to 95 N-m (70 ft. 
Ibs.). 

(4) Tighten the stabilizer bar to connecting link 
nut to 36 N-m (27 ft. lbs.). 

(5) Remove the supports and lower the vehicle. 


TRACK BAR 


REMOVAL 

(1) Raise and support the vehicle. 

(2) Remove the cotter pin and nut from the ball 
stud end at the body rail bracket. 


NOTE: A puller tool may be necessary to separate 
the ball stud from the frame rail bracket. 


(3) Remove the bolt and flag nut from the axle 
shaft tube bracket (Fig. 7). 
(4) Remove the track bar. 
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Fig. 7 Track Bar (LHD) 


INSTALLATION 

(1) Install the track bar at axle tube bracket. 
Loosely install the retaining bolt and flag nut. 

(2) It may be necessary to pry the axle assembly 
over to install the track bar at the body rail. Install 
track bar at the body rail bracket. Install the retain- 
ing nut on the stud. 

(3) Remove the supports and lower the vehicle. 


- XJ 


(4) Tighten the retaining bolt at the axle shaft 
tube bracket to 100 N-m (74 ft. Ibs.). 

(5) Tighten the ball stud nut to 81 N-m (60 ft. 
lbs.). Install a new cotter pin. 


‘HUB BEARING 


The Hub Bearing is serviced as an assembly. 


REMOVAL 

(1) Raise and support the vehicle. 

(2) Remove the wheel and tire assembly. 

(3) Remove the brake components from the axle, 
refer to Group 5 Brakes. 

(4) Remove the cotter pin, nut retainer and axle 
hub nut (Fig. 8). 

(5) Remove the hub mounting bolts and remove 
hub bearing from the steering knuckle and axle 
shaft. 


INSTALLATION | 

(1) Install the hub bearing and brake dust shield 
to the knuckle. 

(2) Install the hub to knuckle bolts and tighten to 
102 N-m (75 ft. lbs.). 

(3) Install the hub washer and nut. Tighten the 
hub nut to 237 N-m (175 ft. Ibs.). Install the nut 
retainer and a new cotter pin. 

(4) Install the brake components, refer to Group 5 
Brakes. | 

(5) Install the wheel and tire assembly. 

(6) Remove support and lower the vehicle. 


WHEEL MOUNTING STUDS 


REMOVAL 

(1) Raise and support vehicle. 

(2) Remove wheel and tire assembly. 

(3) Remove brake caliper and rotor, refer to Group 
5 Brakes for procedure. 

(4) Remove stud from hub with Remover C-4150A 
(Fig. 9). 


INSTALLATION 

(1) Install new stud into hub flange. 

(2) Install three washer onto stud, then install lug 
nut with the flat side of the nut against the washers. 

(3) Tighten lug nut until the stud is pulled into 
the hub flange. Verify that the stud is properly 
seated into the flange. 

(4) Remove lug nut and washers. 

(5) Install the brake rotor and caliper, refer to 
Group 5 Brakes for procedure. 

(6) Install wheel and tire assembly, use new lug 
nut on stud or studs that were replaced. 

(7) Remove support and lower vehicle. 


XJ 
REMOVAL AND INSTALLATION (Continued) 
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SPECIFICATIONS 
| /\ \ REMOVER TORQUE CHART 
DESCRIPTION TORQUE 
Shock Absorber MS «= ¢ 
Upper Nut............ 4 eae 11 N-m (8 ft. Ibs.) 
Lower Nut..............05. 23 N-m (17 ft. Ibs.) 
Suspension Arm Upper 
Front Nut ..............-- _.74 N-m (565 ft. Ibs.) 
Rear Nuba« s2oeoo 6+ baw eae 89 N-m (66 ft. lbs.) 
Suspension Arm Lower - 
Front Nut ................ 115 N-m (85 ft. lbs.) 
Rear NU 6.444% 4«4 6d -ec% 8a 115 N-m (85 ft. Ibs.) 
ene Stabilizer Bar 
. Clamp Bolt ................ 54 N-m (40 ft. lbs.) 
bl SP ouster rentonal Link Upper Nut............. 36 N-m (27 ft. lbs.) 
Link Lower Nut............. 95 N-m (70 ft. Ibs.) 
Track Bar 
Ball Stud Nut .............. 81 N-m (60 ft. lbs.) 
Axle Bracket Bolt .......... 100 N-m (74 ft. Ibs.) 
Track Bar Bracket 
DOGS i nee hou pus dahaee ers 125 N-m (92 ft. lbs.) 
GG <a 2 td oad oe a ee ae 100 N-m (74 ft. lbs.) 


Support Bolts .............. 42 N-m (31 ft. lbs.) 
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SPECIAL TOOLS 
FRONT SUSPENSION 
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DESCRIPTION AND OPERATION 
SUSPENSION COMPONENT 


The rear suspension is comprised of: 

e Drive Axle 

e Leaf Springs 

e Dual-Action Shock Absorbers 

e Stabilizer Bar 

e Jounce Bumpers 

Leaf Springs: The rear suspension system uses a 
multi-leaf springs and a solid drive axle. The forward 
end of the springs are mounted to the body rail hang- 
ers through rubber bushings. The rearward end of 
the springs are attached to the body by the use of 
shackles. The spring and shackles use rubber bush- 
ings. The bushing help to isolate road noise. The 
shackles allow the springs to change their length as 
the vehicle moves over various road conditions. 

Shock Absorbers: Ride control is accomplished 
through the use of dual-action shock absorbers. The 
shocks dampen the jounce and rebound as the vehicle 
travels over various road conditions. The top of the 
shock absorbers are bolted to the body crossmember. 
The bottom of the shocks are bolted to the axle 
bracket. 

Stabilizer Bar: The stabilizer bar is used to min- 
imize vehicle body roll. The spring steel bar helps to 
control the vehicle body in relationship to the sus- 
pension. The bar extends across the underside of the 
body and is attached to the body rails with grom- 
mets. Links at the end of the bar are attached to the 
leaf spring brackets. 

Jounce Bumpers: The jounce bumpers are used 
to limit the spring and axle travel. They are bolted to 
the body rail above the axle. 


NOTE: Suspension components that use rubber 
bushings should be tightened with the vehicle at 
the normal height. Rubber bushings must never be 
lubricated. 


DIAGNOSIS AND TESTING 
SPRING AND SHOCK DIAGNOSIS 


A noise from a shock absorber may be caused by 
movement between mounting bushings and metal 
bracket or attaching components. This noise can usu- 
ally be stopped by tightening the attaching nuts. If 
the noise persists, inspect for damaged and worn 
bushings, and attaching components. Repair as nec- 
essary if any of these conditions exist. 

The shock absorbers are not refillable or ee 
able. If a malfunction occurs, the shock absorber 
must be replaced. To test a shock absorber, hold it in 
an upright position and force the piston in and out of 
the cylinder four or five times. The action throughout 
each stroke should be smooth and even. | 

The spring eye and shock absorber bushings do not 
require any type of lubrication. Do not attempt to 
stop spring bushing noise by lubricating them. 
Grease and mineral oil-base lubricants will deterio- 
rate the bushing rubber. 

If the vehicle is used for severe, off-road operation, 
the springs should be examined periodically. Check 
for broken and shifted leafs, loose and missing clips, 
and broken center bolts. Refer to Spring and Shock 
Absorber Diagnosis chart for additional information. 
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SPRING AND SHOCK ABSORBER DIAGNOSIS 





. Broken leaves 


| SPRING SAGS 


. Spring fatigue 


| SPRING NOISE . Loose U-bolts 

. Worn bushings 

. Worn or missing leaf liners 

| SHOCK ABSORBERS 
NOISY 


. Loose mounting bolt or nut 
. Worn bushings 


. Leaking shock 


REMOVAL AND INSTALLATION 
SHOCK ABSORBER 


REMOVAL 

(1) Remove the shock absorber upper bolts from 
the body bracket (Fig. 1). 

(2) Remove lower attaching nut and washer from 
the bracket stud. Remove the shock absorber. 


INSTALLATION 

(1) Install the shock absorber lower eye on the 
spring bracket stud. Install the shock absorber and 
upper bolts on the body bracket. 

(2) Tighten the lower nut to 60 N-m (44 ft. Ibs.). 

(3) Tighten the upper bolts to 23 N-m (17 ft. lbs.). 


STABILIZER BAR 


REMOVAL 

(1) Raise and support the vehicle. 

(2) Disconnect stabilizer bar links from spring 
brackets (Fig. 2). 

(3) Disconnect the stabilizer bar brackets from the 
body rails. Remove the stabilizer bar and links. 








- POSSIBLE CAUSES ) CORRECTION : 


. Replace broken leaves 


. Replace spring 


. Tighten U-bolts to specified torque 
. Replace bushings 


. Replace leaf liners 


. Tighten bolt or nut to specified torque 
. Replace shock absorber 


. Replace shock 


J9503-2 


INSTALLATION 

(1) Position the stabilizer bar links at the spring 
brackets. Install the attaching bolts and nuts and 
tighten to 74 N-m (55 ft. Ibs.). 

(2) Attach the stabilizer bar to the body rail brack- 
ets with the bolts. Tighten to 54 N-m (40 ‘ft. Ibs.). 

(3) Remove the supports and lower the vehicle. 


LEAF SPRING 


REMOVAL 

(1) Raise vehicle at body rails. 

(2) Remove the wheel and tire assemblies. 

(3) Support axle with hydraulic jack to relieve axle 
weight. 

(4) Disconnect the shock absorber from the axle 
bracket or the spring bracket. 

(5) Disconnect the stabilizer bar link from the 
spring bracket stud. 

(6) Remove nuts, U-bolts and spring bracket from 
axle. 

(7) Remove nut and bolt attaching spring front eye 
to shackle. 

(8) Remove nut and bolt from spring rear eye. 

(9) Remove spring from vehicle. 
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Fig. 1 Rear Suspension Components 
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Fig. 2 Stabilizer Bar 


INSTALLATION 

(1) Position the spring front eye in the bracket. 
Loosely install the attaching bolt and nut. Do not 
tighten at this time. 


(2) Position the rear eye in the shackle bracket. 
Loosely install the attaching bolt and nut. Do not 
tighten at this time. 

(3) Position the axle. Install the spring bracket, 
U-bolts and nuts. Tighten the nuts to 70 N-m (52 ft. 
Ibs.). 

(4) Connect the stabilizer bar link to the spring 
bracket. 

(5) Connect the shock absorber to the axle bracket 
or spring bracket. 

(6) Remove the hydraulic jack. 

(7) Lower the vehicle. 

(8) Tighten the spring front eye attaching bolts to 
148 N-m (109 ft. lbs.). 

(9) Tighten the spring rear eye attaching bolts to 
108 N-m (80 ft. lbs.). 


LEAF SPRING AND SHACKLE BUSHING 

For front oval bushings bend tabs DOWN before 
removal. Use an appropriate driver tool and force the 
original bushing out of the spring eye. . 

(1) Assemble tools shown (Fig. 3)..Tighten nut at 
the socket wrench end of the threaded rod until the 
bushing is forced out. ) 

(2) Assemble and align the bushing installation 
tools. 

(3) Alben the bushing with the spring eye or 
shackle eye and tighten the nut at the socket wrench 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 3 Spring Eye Bushing Removal 


end of the threaded rod. Tighten until the bushing is 
forced into the spring eye. 


NOTE: The bushing must be centered in the spring 
eye. The ends of the bushing must be flush or 


XJ 


slightly recessed within the end surfaces of the 
spring eye. 


(4) For front oval bushings bend tabs up after 
installation. | 


SPECIFICATIONS 
TORQUE CHART 


DESCRIPTION TORQUE 
Shock Absorber 
Upper Bolt................. 23 N-m (17 ft. lbs.) 
Lower Nut...... eee rer 60 N-m (44 ft. Ibs.) 
Stabilizer Bar 
Clamp Bolt ................ 54 N-m (40 ft. lbs.) 
Link Upper Bolt ............. 12 N-m (9 ft. Ibs.) 
Link Lower Nut............. 74 N-m (55 ft. lbs.) 
Spring 
U-Bolt Nut ................ 70 N-m (52 ft. Ibs.) 
Front Pivot Bolt........... 148 N-m (109 ft. lbs.) 
Upper Shackle Bolt ........ 148 N-m (109 ft. lbs.) 


Lower Shackle Bolt......... 108 N-m (80 ft. lbs.) 
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GENERAL INFORMATION 
PROPELLER SHAFTS 


The function of a propeller shaft is to transmit 
power from one point to another. The shaft is 
designed to send torque from the transmission 
(transfer case on 4WD vehicles) to the axle (Fig. 1). 

The propeller shaft must operate through con- 
stantly changing relative angles between the trans- 
mission and axle. It must also be capable of changing 
length while transmitting torque. The axle rides sus- 
pended by springs in a floating motion. The propeller 


shaft must be able to change operating angles when 
going over various road surfaces. This is done 


through universal joints, which permit the propeller 
shaft to operate at different angles. The slip joints (or 
yokes) permit contraction or expansion (Fig. 1). 
Tubular propeller shafts are balanced by the man- 
ufacturer with weights spot welded to the tube. 


The propeller shaft is designed and built with the 
yoke lugs in line with each other which is called 
phasing. This design produces the smoothest running 
condition, an out of phase shaft can cause a vibra- 
tion. 

Before undercoating a vehicle, the propeller 
shaft and the U-joints should be covered. This 
will prevent the undercoating from causing an 
unbalanced condition and vibration. 


CAUTION: Use exact replacement hardware for 
attaching the propeller shafts. The specified torque 
must always be applied when tightening the fasten- 
ers. 
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Fig. 1 Propeller Shafts 


UNIVERSAL JOINTS 


Two different types of U-—joints are used with the 
propeller shafts: 

e Single cardan U-joint (Fig. 2) 

e Double cardan (CV) U-joint (Fig. 3) 
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Fig. 2 Single Cardan Universal Joint 
LUBRICATION 


The factory installed U-joints are lubricated for 
the life of the vehicle and.do not need re—lubrication. 
All U-joints should be inspected for leakage and 
damage each time the vehicle is serviced. If seal 
leakage or damage exists, the U-joint should be 
replaced. 
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Fig. 3 Double Cardan (CV) Universal Joint 
PRECAUTIONS | 


Use exact replacement hardware for attaching the 
propeller shafts. Exact replacement will ensure safe 
operation. The specified torque must always be 
applied when tightening the fasteners. 

Put reference marks on the propshaft yoke and 
axle or transmission yoke before service (Fig. 4). This 
will assure correct phasing and eliminate possible 
vibration. 


GENERAL INFORMATION (Continued) 


REFERENCE MARKS 
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Fig. 4 Reference Marks on Yokes 


CAUTION: Do not allow the propeller shaft to drop 
or hang from either universal joint during removal. 
Attach it to the vehicle underside with wire to pre- 
vent damage to the universal joints. 


CAUTION: It is very important to protect the 
machined, external surface of the slip yoke from 
damage after propeller shaft removal. If damaged, 
the transmission extension seal could be damaged 
and cause a leak. 
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DIAGNOSIS AND TESTING 
VIBRATION 


Tires that are out—of—round or wheels that are 
unbalanced will cause a low frequency vibration. 
Refer to Group 22, Wheels and Tires for additional 
information. 

Brake drums that are unbalanced will cause a 
harsh, low frequency vibration. Refer to Group 5, 
Brakes for additional information. 

Driveline vibration can also result from loose or 
damaged engine mounts. Refer to Group 21, Trans- 
missions for additional information. 

Propeller shaft vibration will increase as the vehi- 
cle speed is increased. A vibration that occurs within 
a specific speed range is not caused by propeller 
shaft unbalance. Defective universal joints or an 
incorrect propeller shaft angle are usually the cause. 


UNBALANCE 


If propeller shaft unbalance is suspected, it can be 
verified with the following procedure. 

Removing and re-indexing the propeller shaft 
180° may eliminate some vibrations. 

e Clean all the foreign material from the propeller 


~ shaft and the universal joints. 


e Inspect the propeller shaft for missing balance 
weights, broken welds, and bent areas. If the pro- 
peller shaft is bent, it must be replaced. 

e Ensure the universal joints are not worn, are 
properly installed, and are correctly aligned with the 
shaft. 

e Check the universal joint clamp screws torque 


DRIVELINE VIBRATION 











PROPELLER SHAFT 






on shaft. 












runout. 


Worn U-joint bearings. 


out of balance. 
. Broken rear spring. 






condition. 


runout. 


a. Undercoating or other foreign material 


b. Loose U-joint clamp screws. 
c. Loose or bent U-joint yoke or excessive 


d. Incorrect drive line angularity. 
e. Rear spring center bolt not in seat. 





f 
g. Propeller shaft damaged (bent tube) or 
h 
i 


Excessive runout or unbalanced 


j. Excessive drive pinion gear shaft yoke 


a. Clean exterior of shaft and wash with 
solvent. 


b. Tighten screws properly. 
. Install replacement yoke. 










d. Correct angularity 
Loosen spring U-bolts and seat center 
bolts. 

Replace U-joint. 

Install peplacemen! propeller shaft. 


: 













Replace rear spring. 
Reindex propeller shaft 180°, test and | 
correct as necessary. 

j. Reindex propeller shaft 180° and 
evaluate. 











. Tighten screws with specified torque. 
. Replace U-joint. 
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3-4 DIFFERENTIAL AND DRIVELINE — 
DIAGNOSIS AND TESTING (Continued) 


(1) Raise the vehicle. | 

(2) Remove the wheel and tires assembly. Install 
the wheel lug nuts to retain the brake drums. 

(3) Mark and number the shaft six inches from the 
yoke end at four positions 90° apart. 

(4) Run and accelerate the vehicle until vibration 
occurs. Note the intensity and speed the vibration 
occurred. Stop the engine. 

(5) Install a screw clamp at position 1 (Fig. 5). 





SCREWDRIVER 
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Fig. 5 Clamp Screw At Position 1 


(6) Start the engine and re—check for vibration. If 
there is little or no change in vibration, move the 
clamp to one of the other three positions. Repeat the 
vibration test. 

(7) If there is no difference in vibration at the 
other positions, the vibration may not be propeller 
shaft unbalance. 

(8) If the vibration decreased, install a second 
clamp (Fig. 6) and repeat the test. 
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Fig. 6 Two Clamp Screws At The Same Position 


(9) If the clamps cause an additional unbalance, 
separate the clamps (1/4 inch above and below the 
mark). Repeat the vibration test (Fig. 7). 
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Fig. 7 Clamp Screws Separated 


(10) Increase distance between the clamp screws 
and repeat the test until the amount of vibration is 
at the lowest level. Bend the slack end of the clamps 
so the screws will not loosen. 

(11) Install the wheel and tires. Lower the vehicle. 

(12) If the amount of vibration remains unaccept- 
able, apply procedures at the front end of the propel- 
ler shaft. 


RUNOUT 


(1) Remove dirt, rust, paint, and undercoating 
from the propeller shaft surface. Areas where the dial 
indicator will contact the shaft must be clean. 

(2) The dial indicator must be installed perpendic- 
ular to the shaft surface. 

(3) Measure runout at the center and ends away 
from welds. 

(4) Refer to Runout Specifications chart. 

(5) Replace the propeller shaft if the 
exceeds the limit. | 


RUNOUT SPECIFICATIONS 


runout 









Front of shaft ....... (be hee ee 0.010 in. (0.25 mm) 





Center of shaft... 2. .........0... 0.015 in. (0.38 mm) 





Rear of shaft .................0. 0.010 in. (0.25 mm) 









NOTE: Measure front/rear runout approximately 3 inches 
(76 mm) from the weld seam at each end of the shaft tube 
for tube lengths over 30 inches. Under 30 inches the max. 
runout is 0.20 inch for full length of the tube. 
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SERVICE PROCEDURES 


UNIVERSAL JOINT ANGLE © 


INFORMATION 

When two shafts come together at any common 
joint, the bend that is formed is called the operating 
angle. The larger the angle, the larger the amount of 
acceleration and deceleration of the joint. This speed- 
ing up and slowing down of the joint must be can- 
celled to produce a smooth power flow. This is done 
through phasing and proper universal joint working 
angles. 

A propeller shaft is properly phased when the yoke 
ends are on the same plane or in line. A twisted shaft 
will throw the yokes out of phase and cause a notice- 
able vibration. 

When taking universal joint angle measurements 
or checking phasing with two piece shafts, consider 
each shaft separately. On 4WD vehicles, the front 
shaft input (pinion shaft) angle has priority over the 
caster angle. 

Ideally the driveline system should have; 

e Angles that are in equal or opposite within 1 
degree of each other 

e Have a 3 degree maximum operating angle 

e Have at least a 1/2 degree continuous operating 
(propeller shaft) angle 

Engine speed (rpm) is the main factor though in 
determining maximum allowable operating angles. 
As a guide to maximum normal operating angles 
refer to the chart listed (Fig. 8). 


PROPELLER SHAFT MAX. NORMAL 
R.P.M. OPERATING ANGLES 


5000 3° 
4500 3° 
4000 A° 


3500 Sg 
3000 0° 
2500 7* 
2000 8° 
1500 11° 
J9316-4 





Fig. 8 Maximum Angles And Engine Speed 
INSPECTION 


Before measuring universal joint angles, the 
following must be done. | 

e Inflate all tires to correct pressure 

e Check angles in the same loaded or unloaded 
condition as when the vibration occurred. Propeller 
shaft angles will change according to the amount of 


load in the vehicle. Always check angles in loaded 


and unloaded conditions. 
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e Check the condition of all suspension compo- 
nents and verify all fasteners are torqued to specifi- 
cations. 

e Check the condition of the engine and transmis- 
sion mounts and verify all fasteners are torqued to 
specifications. 


PROPELLER SHAFT ANGLE MEASUREMENT 


To accurately check driveline alignment, raise and 
support the vehicle at the axles as level as possible. 
Allow the wheels and propeller shaft to turn. Remove 
any external bearing snap rings (if equipped) from 
universal joint so protractor base sits flat. 

(1) Rotate the shaft until transmission/transfer 
case output yoke bearing is facing downward. 

Always make measurements from front to 


rear. 

(2) Place Inclinometer on yoke bearing (A) parallel 
to the shaft (Fig. 9). Center bubble in sight glass and 
record measurement. 

This measurement will give you the transmis- 
sion or Output Yoke Angle (A). 
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Fig. 9 Front (Output) Angle Measurement (A) 


(3) Rotate propeller shaft 90 degrees and place 
Inclinometer on yoke bearing parallel to the shaft 
(Fig. 10). Center bubble in sight glass and record 
measurement. This measurement can also be taken 
at the rear end of the shaft. 

This measurement will give you the Propeller 
Shaft Angle (C). 

(4) Subtract smaller figure from larger (C minus 
A) to obtain Transmission Output Operating Angle. 

(5) Rotate propeller shaft 90 degrees and place 
Inclinometer on pinion yoke bearing parallel to the 
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SERVICE PROCEDURES (Continued) | 
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Fig. 10 Propeller Shaft Angle Measurement (C) eae) J9216-12 
shaft (Fig. 11). Center bubble in sight glass and Fig. 11 Rear (Input) Angle Measurement (B) 


record measurement. ; — 
iis qvensurement will ive you dhe pinion e Good cancellation of U-—joint operating angles 
(within 1°) 
shaft or Input Yoke Angle (B). Ss b sae laced hen Oe 
(6) Subtract smaller figure from larger (C minus aie Bne es fess than ; 
B) to obtain axle Input Operatiillele! e At least 1/2 of one degree continuous operating 
Refer to rules given below and the example in (Fig. ‘propeller shaft) angle 
12) for additional information. 


‘Input Yoke 





Horizontal Level 


(A) Output Yoke = 3.0° se A.9° (B) Axle Input Yoke = 3.2° ae 4.9? 

(C) Prop. Shaft = 4.9°  -3.0° (C) Prop. Shaft = 49° -3.2° 

Transmission Output 1.9° Axle Input 1.7? 
Operating Angle Operating Angle 


Trans. Output Operating Angle 1.9° 
Axle Input Operating Angle —-1.7° 


Amount of U-Joint Cancellation 0.2° 
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Fig. 12 Universal Joint Angle Example 








(1) Raise the vehicle. 

(2) Seribe alignment marks on the yokes at the 
transfer case. Place marks at the pinion shaft and at 
each end of the propeller shaft. These marks will be 
used for installation reference (Fig. 18). 
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Fig. 13 Front Propeller Shaft 


(3) Remove the U-joint strap bolts at the pinion 
shaft yoke. 

(4) Disconnect the propeller shaft at the transfer 
case and remove the propeller shaft. 


INSTALLATION 

(1) Position the propeller shaft with the yoke ref- 
erence marks aligned (Fig. 14). Install the propeller 
shaft. 

Replacement U-joint straps and bolts must be 
installed. 

(2) Tighten the U-joint strap/clamp bolts at the 
axle yoke to 19 N-m (14 ft. lbs.) torque. 

(3) Tighten the flange to transfer case bolts to 27 
N-m (20 ft. Ibs.) torque. 

(4) Lower the vehicle. 


REAR PROPELLER SHAFT 


REMOVAL | 

(1) Shift the transmission and transfer case (if 
applicable) to their Neutral positions. Raise the vehi- 
cle. 
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REFERENCE MARKS 
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Fig. 14 Reference Marks on Yokes 


(2) Scribe alignment marks at the pinion shaft and 
at each end of the propeller shaft. These marks will 
be used for installation reference. 

(3) Remove the U-joint strap bolts at the pinion 
shaft yoke. 

(4) Slide the slip yoke off of the transmission/ 
transfer case output shaft and remove the propeller 
shaft (Fig. 15). 


SLIDING 


YOKE PROPELLER SHAFT 


PINION 


SHAFT 


SCREW 
19 Nem 


(14 ft-lbs). J9216-6 


CLAMP 


Fig. 15 Rear Propeller Shaft 


INSTALLATION 

(1) Slide the slip yoke on the transmission/transfer 
case output shaft. Align the installation reference 
marks at the axle yoke and install the propeller shaft 
(Fig; 15). 

Replacement U-joint straps and bolts must be 
installed. 


3-8 DIFFERENTIAL AND DRIVELINE XJ 
REMOVAL AND INSTALLATION (Continued) 


(2) Tighten the U-joint strap/clamp bolts at the | 
axle yoke to 19 N-m (14 ft. lbs.) torque. 
(3) Lower the vehicle. 


PRESS 


DISASSEMBLY AND ASSEMBLY 
SINGLE CARDAN 


REMOVAL 

Single cardan universal joints are not serviceable. 
If worn or leaking, they must be replaced as a unit. 

(1) Remove the propeller shaft. Refer to Propeller 
Shaft Replacement in this Group. 

(2) Paint or score alignment marks on the 
yokes and propeller shaft for installation refer- 


ence. | 

(3) Using a soft drift, tap the outside of the bear- 
ing assembly to loosen snap ring. 

(4) Remove snap rings from both sides of yoke 
(Fig. 16). 
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Fig. 17 Press Out Bearing 


CAUTION: If the cross or bearing assembly are 
cocked when being pressed, the bearing assembly will 
score the walls of the yoke bore and ruin the yoke. 





SNAP RING 
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Fig. 16 Remove Snap Ring 


(5) Set the yoke in an arbor press or vise with a 
large socket beneath it. Position the yoke with the 
grease fitting pointing up (if equipped). Place a 
smaller socket on the upper bearing assembly and 
press it through to release the lower bearing assem- 
bly (Fig. 17). 





(6) If the bearing assembly will not pull out by J9316-24 
hand after pressing, tap the base of the lug near it to 
dislodge. | Fig. 18 Press Out Remaining Bearing 


(7) To remove the opposite bearing, turn the yoke 
over and straighten the cross in the open hole. Then 
carefully press the end of the cross until the remain- 
ing bearing can be removed (Fig. 18). 


XJ DIFFERENTIAL AND DRIVELINE 3-9 
DISASSEMBLY AND ASSEMBLY (Continued) 


ASSEMBLY (4) Press the bearing assembly into the cross hole 
(1) Apply extreme pressure (EP) N.L.G.I. Grade 1 enough to install a snap ring. Install a snap ring. 
or 2 grease to aid in installation. (5) Repeat steps 3 and 4 to install the opposite 

(2) Position the cross in the yoke with its lube fit- | bearing assembly. If the joint is stiff, strike the yoke 
ting (if equipped) pointing up (Fig. 19). with a soft hammer to seat the needle bearings. 


Install a snap ring. 
(6) Add grease to lube fitting Gf equipped). 
(7) Install the propeller shaft. 


YOKE DOUBLE CARDAN (CV) 


CROSS 


REMOVAL 

Cardan universal joints are not serviceable. If worn 
or leaking, they must be replaced as a unit. 

(1) Remove the propeller shaft. Refer to Propeller 
Shaft Replacement in this Group. 

(2) Paint or score alignment marks on the 
yokes and propeller shaft for installation refer- 
ence. 

(3) Remove all the bearing assembly snap rings 
(Fig. 21). 
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Fig. 19 Install Cross In Yoke 


(3) Place a bearing assembly over the trunnion 
and align it with the cross hole (Fig. 20). Keep the 
needle bearings upright in the bearing assembly. A 
needle roller lying at the bottom will prevent proper 
assembly. 
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Fig. 21 Remove Snap Rings 


a 





| | 
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Fig. 20 Install Bearing On Trunnion 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(4) Press the bearing assembly partially from the (6) Flip assembly and repeat steps 4 and 5 for 
outboard side of the center yoke, enough to grasp by removing the opposite side bearing. This will then 
vise jaws (Fig. 22). Be sure to remove grease fittings allow removal of the cross centering kit assembly and 
that interfere with removal. spring (Fig. 24). 
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Fig. 22 P Out B Fig. 24 Remove Centering Kit 
ig. ress Out Bearin 
: . (7) Press the remaining bearing assemblies out the 


(5) Grasp the protruding bearing by vise jaws. Tap _ other cross as described above to complete the disas- 
the tube yoke with a mallet and drift to dislodge — sembly. 


from the yoke (Fig. 23). 
INSTALLATION 
During installation, ensure that the spiders 
and yokes are aligned to the reference marks. 
(1) Fit a cross into the tube yoke (Fig. 25). 
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Fig. 23 Remove Bearing From Yoke Fig. 25 Install Cross In Yoke 


Xd - 
DISASSEMBLY AND ASSEMBLY (Continued) 
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(2) Place a bearing assembly in a tube yoke hole (4) Flip the tube yoke and bearing assembly instal- 
and over a trunnion. Keep the needle bearings lation on the opposite trunnion. Install a snap ring 
upright in the bearing assembly (Fig. 26). A needle (Fig. 28). me 
roller lying at the bottom will prevent proper assem- | 
bly. Be sure to remove any lube fittings that may 
interfere with removal. 
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J9316-10 . Fig. 28 Press In Bearing Assembly 


(5) Fit the center yoke on the remaining two trun- 
nions and press bearing assemblies in place, both 
(3) Press the bearing assembly in place and install sides (Fig. 29). Install a snap ring. | 
a snap ring (Fig. 27). 


Fig. 26 Install Bearing Assembly 
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Fig. 29 Install Center Yoke 


Fig. 27 Press In Bearing Assembly 
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DISASSEMBLY AND ASSEMBLY (Continued) 
(6) Install the centering kit assembly inside the (8) Press the remaining two bearing assemblies 


center yoke making sure the spring is in place (Fig. into place and install snap rings (Fig. 32). 
30). 
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! Fig. 32 Press In Bearing Assembly 
Fig. 30 Install Centering Kit 
_ (9) Tap the snap rings to allow them to seat into 
(7) Place two bearing assemblies on the remaining the erooves (Fig. 33). 


cross (opposite sides). Fit the open trunnions into the 
center yoke holes and the bearing assemblies into the 
centering kit (Fig. 31). 







Fig. 31 Install Remaining Cross Fig. 33 Seat Snap Rings In Groove 


(10) Check for proper assembly. Flex the CV joint 
beyond center, it should snap over—center in both 
directions when correctly assembled (Fig. 34). 

(11) Install the propeller shaft. 
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Fig. 34 Check Assembly 
CLEANING AND INSPECTION 


SINGLE AND DOUBLE CARDAN JOINT 


(1) Clean all the universal joint yoke bores with 
cleaning solvent and a wire brush. 

(2) Inspect the yokes for distortion, cracks and 
worn bearing assembly bores. 


ADJUSTMENTS 


ADJUSTMENT AT AXLE WITH LEAF SPRINGS 


Adjust the pinion shaft angle at the springs with 
tapered shims (Fig. 35). Install tapered shims 
between the springs and axle pad to correct the 
angle. 





Fig. 35 Angle Adjustment at Leaf Springs 
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Adjust the pinion gear angle at the lower suspen- 
sion arms with shims (Fig. 36). Adding shims will 
decrease the pinion gear shaft angle but will increase 
the caster angle. The pinion gear shaft angle has pri- 
ority over the caster angle. 





SHIM 
SUSPENSION 
ARM 
J8916-22 
Fig. 36 Front Axle Angle Adjustment 

SPECIFICATIONS 
PROPELLER SHAFTS AND U-JOINTS 
DESCRIPTION TORQUE 
Front Shaft 
Transfer Case Yoke Bolts ....... 27 N-m (20 ft. Ibs.) 
Axle Yoke Bolts............... 19 N-m (14 ft. lbs.) 
Rear Shaft 
Axle Yoke Bolts............... 19 N-m (14 ft. Ibs.) 


SPECIAL TOOLS 
PROPELLER SHAFT 





Inclinometer—7663 


3-14 


DIFFERENTIAL AND DRIVELINE x 
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GENERAL INFORMATION 
INFORMATION 


The Model 30 front axles consists of a cast iron dif- 
ferential housing with axle shaft tubes extending 
from either side. The tubes are pressed into the dif- 
ferential housing and welded. 

The integral type housing, hypoid gear design has 
the centerline of the pinion set above the centerline 
of the ring gear. | 

The axle has a fitting for a vent hose used to 
relieve internal pressure caused by lubricant vapor- 
ization and internal expansion. 

The axles are equipped with semi-—floating axle 
shafts, meaning that loads are supported by the hub 
bearings. The axle shafts are retained by nuts at the 
hub bearings. The hub bearings are bolted to the 
steering knuckle at the outboard end of the axle tube 
yoke. The hub bearings are serviced as an assembly. 

The axles are equipped with ABS brake sensors. 
The sensors are attached to the knuckle assemblies 
and tone rings are pressed on the axle shaft. Do not 
damage ABS tone wheel or the sensor when 
removing axle shafts. 

The stamped steel cover provides a means for 
inspection and servicing the differential. 

The Model 30 axle has the assembly part number 
and gear ratio listed on a tag. The tag is attached to 


the housing cover. Build date identification codes are 
stamped on the axle shaft tube cover side. | 

The differential case is a one—piece design. The dif- 
ferential pinion mate shaft is retained with a roll 
pin. Differential bearing preload and ring gear back- 
lash is adjusted by the use of shims (select thick- 
ness). The shims are located between the differential 
bearing cones and case. Pinion bearing preload is set 
and maintained by the use of collapsible spacer. 


SELEC-TRAC—XJ VEHICLES 

The Selec-Trac system is a non—disconnect axle. 
Shifting from two— wheel to four—wheel drive is done 
at the transfer case. 

For XJ vehicles equipped with Selec-Trac and 
ABS brake system, refer to Group 5—Brakes for 
additional service information. 


LUBRICATION SPECIFICATIONS 

Multi-purpose, hypoid gear lubricant should be 
used for Model 30 axles. The lubricant should have 
MIL—L—2105C and API GL 5 quality specifications. 
Mopar Hypoid Gear Lubricant conforms to both of 
these specifications. 

e The factory fill for the Model 30 axle is SAE 
Thermaily Stable 80W-90 gear lubricant. Do not 
use heavier weight lubricant, this will cause 
axle engagement difficulties. 


SI ee 





JERAL INFORMATION (Continued) 


e The factory installed lubricant quantity for the 
non—disconnect type axle is 1.48 L (3.13 pts.). 

e The factory installed lubricant quantity for the 
vacuum—disconnect type axle is 1.65 L (3.76 pts.). 

Refer to Group 0, Lubrication and Maintenance for 
additional information regarding temperature range, 
viscosity and fluid level. 


CAUTION: If axle is submerged in water, lubricant 
must be replaced immediately to avoid possible 
premature axie failure. 


PINION GEAR DEPTH INFORMATION 


Ring and pinion gears are supplied as matched 
sets only. The identifying numbers for the ring and 
‘pinion gear are etched into the face of each gear (Fig. 
1). A plus (+) number, minus (—) number or zero (0) is 
etched into the face of the pinion gear. This number 
is the amount (in thousandths of an inch) the depth 
varies from the standard depth setting of a pinion 
etched with a (0). The standard setting from the cen- 
terline of the ring gear to the back face of the pinion 
is 92.1 mm (3.625 inches) for Model 30 axles (Fig. 2). 
The standard depth provides the best teeth contact 
pattern. 


DRIVE PINION 


GEAR DEPTH 
VARIANCE 


PRODUCTION 


NUMBERS 
Np | 






GEAR MATCHING NUMBER" 


(SAME AS RING GEAR NUMBER) J9003-100 


Fig. 1 Pinion Gear ID Numbers 


THE BUTTON END ON THE PINION GEAR 
HEAD IS NO LONGER A MACHINED-TO- SPECI- 
FICATIONS SURFACE. DO NOT USE THIS SUR- 
FACE FOR PINION DEPTH SET-UP OR 
CHECKING (Fig. 2). 

Compensation for depth variance is achieved by a 
selected thickness oil slinger (production) or shims 
(service). The slinger is placed between the inner pin- 
ion bearing cone and gear head (Fig. 3). The shim 
pack is placed under the inner (rear) bearing cup for 
service. To change the pinion adjustment, shims are 
available in thicknesses of 0.003, 0.005, and 0.010 
inch. The oil slinger or baffle must be measured 
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Fig. 2 Pinion Gear Head 


and the thickness included with the total shim 
pack. 


DRIVE 
PINION GEAR 
DEPTH 
SHIM 


DIFFERENTIAL / = 
BEARING 


one J9402-5 


Fig. 3 Shim Locations 


New gear set: note the depth variance etched 
into both the original and the replacement pin- 
ion gear. Add or subtract the thickness of the 
original depth shims to compensate for the dif- 
ference in the depth variances. Refer to the 
Depth Variance charts. 

Note where Old and New Pinion Marking columns 
intersect. Intersecting figure represents plus or 
minus amount needed. 

For example, if old pinion is plus (+) 1 and the new 
pinion is minus (—) 3, intersecting figure is (+) 0.004 
in. (0.10 mm). Add this amount to the original shim. 
Or if the old pinion is (—) 3 and the new pinion is (—) 
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GENERAL INFORMATION (Continued) 





PINION GEAR DEPTH VARIANCE 


~ Original Pinion | 
Gear Depth 
Ribadiadioam 


¥ _ Replacement Pinion Gear Depth Variance _ oo 





“Pes ose [oo oe [wn [ 
2a — 0.002 — 0.003 — 0.005 — 0.006 _0,007 


2, intersecting figure is (—) 0.001 in. (0.025 mm). Sub- 
tract this amount from original shim. Refer to the 
Pinion Gear Depth Variance Chart. 


DIAGNOSIS AND TESTING 
GENERAL INFORMATION 


Axle bearing problem conditions are usually caused 


b 


Pe: 


e Insufficient or incorrect lubricant 

e Foreign matter/water contamination 

e Incorrect bearing preload torque adjustment 

e Incorrect backlash (to tight) 

When serviced, the bearings must be cleaned thor- 
oughly. They should be dried with lint-free shop tow- 
els. Never spin dry bearings with compressed 
air. This will overheat them and brinell the 
bearing surfaces. This will result in noisy oper- 
ation after repair. 

Axle gear problem conditions are usually the result 
of: 

e Insufficient lubrication 

e Incorrect or contaminated lubricant 

e Overloading (excessive engine torque) or exceed- 
ing vehicle weight capacity 

e Incorrect clearance or backlash adjustment 

Insufficient lubrication is usually the result of a 
housing cover leak. It can also be from worn axle 
shaft or pinion gear seals. Check for cracks or porous 
areas in the housing or tubes. 


mer) 


— 0.002 — 0.005 


J8902-46 


Using the wrong lubricant will cause overheating 
and gear failure. Gear tooth cracking and bearing 
spalling are indicators of this. 

Axle component breakage is most often the result 
of: 

Severe overloading 

Insufficient lubricant 

Incorrect lubricant 

Improperly tightened components 

Overloading occurs when towing heavier than rec- 
ommended loads. Component breakage can occur 
when the wheels are spun excessively. Incorrect 
lubricant quantity contributes to breakage. Loose dif- 
ferential components can also cause breakage. 

Incorrect bearing preload or gear backlash will not 
result in component breakage. Mis—adjustment will 
produce enough noise to cause service repair before a 
failure occurs. If a mis—adjustment condition is not 
corrected, component failure can result. 

Exxcessive bearing preload may not be noisy. This 
condition will cause high temperature which can 
result in bearing failure. : 


GEAR AND BEARING NOISE 


GEAR NOISE | 

Axle gear noise can be caused by insufficient lubri- 
cant. Incorrect backlash, tooth contact, or worn/dam- 
aged gears can cause noise. 

Gear noise usually happens at a specific speed 
range. The range is 30 to 40 mph, or above 50 mph. 
The noise can also occur during a specific type of 
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DIAGNOSIS AND TESTING (Continued) 


driving condition. These conditions are acceleration, 
deceleration, coast, or constant load. 

When road testing, accelerate the vehicle to the 

speed range where the noise is the greatest. Shift 
out—of—gear and coast through the peak—noise range. 
If the noise stops or changes greatly, check for insuf- 
ficient lubricant. Incorrect ring gear backlash, or 
gear damage can cause noise changes. 
_ Differential side and pinion gears can be checked 
by turning the vehicle. They usually do not cause 
noise in straight—ahead driving. These gears are 
loaded during vehicle turns. If noise does occur dur- 
ing vehicle turns, the side or pinion gears could be 
worn or damaged. A worn pinion gear mate shaft can 
also cause a snapping or a knocking noise. 


BEARING NOISE 

The axle shaft, differential and pinion gear bear- 
ings can all produce noise when worn or damaged. 
Bearing noise can be either a whining, or a growling 
sound. © 

Pinion gear bearings have a constant—pitch noise. 
This noise changes only with vehicle speed. Pinion 
bearing noise will be higher because it rotates at a 
faster rate. Drive the vehicle and load the differen- 
tial. If bearing noise occurs the pinion rear bearing is 
the source of the noise. If the bearing noise is heard 
during a coast, front bearing is the source. 

Worn, damaged differential bearings usually pro- 
duce a low pitch noise. Differential bearing noise is 
similar to pinion bearing. The pitch of differential 
bearing noise is also constant and varies only with 
vehicle speed. | 

Axle shaft bearings produce noise and vibration 
when worn or damaged. The noise generally changes 
when the bearings are loaded. Road test the vehicle. 
Turn the vehicle sharply to the left and to the right. 
This will load the bearings and change the noise 
level. Where axle bearing damage is slight, the noise 
is usually not noticeable at speeds above 30 mph. 


LOW SPEED KNOCK 


Low speed knock is generally caused by a worn 
U-joint or by worn side—gear thrust washers. A worn 
pinion gear shaft bore will also cause low speed 
knock. 
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VIBRATION 


Vibration at the rear of the vehicle is usually 
caused by: 

e Damaged drive shaft 
Missing drive shaft balance weight 
Worn, out-of-balance wheels 
Loose wheel lug nuts 
Worn U-joint 
Loose spring U-bolts 
Loose/broken springs 
Damaged axle shaft bearings 
Loose pinion gear nut 
Excessive pinion yoke run out 
Bent axle shaft 

Check for loose or damaged front-end components 
or engine/transmission mounts. These components 
can contribute to what appears to be a rear-end 
vibration. Do not overlook engine accessories, brack- 
ets and drive belts. 7 

All driveline components should be examined 
before starting any repair. 

Refer to Group 22, Tires And Wheels for additional 
information involving vibration diagnosis. 


DRIVELINE SNAP 


A snap or clunk noise when the vehicle is shifted 
into gear (or the clutch engaged), can be caused by: 
High engine idle speed 
Loose engine/transmission/transfer case mounts 
Worn U-joints 
Loose spring mounts 
Loose pinion gear nut and yoke 
Excessive ring gear backlash 

e Excessive differential side gear—to—case clear- 
ance 

The source of a snap or a clunk noise can be deter- 
mined with the assistance of a helper. Raise the vehi- 
cle on a hoist with the wheels free to rotate. Instruct 
the helper to shift the transmission into gear. Listen 
for the noise, a mechanics stethoscope is helpful in 
isolating the source of a noise. 
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DIAGNOSIS AND TESTING (Continued) 
DIAGNOSIS — 


FRONT DRIVE AXLE 


WHEEL NOISE 


AXLE SHAFT NOISE 


AXLE SHAFT BROKE 


DIFFERENTIAL CASE 
CRACKED — 


DIFFERENTIAL GEARS 
SCORED 


LOSS OF LUBRICANT 


POSSIBLE CAUSES 


. Wheel loose. 


. Faulty, brinelled wheel bearing. 


. Misaligned axle shaft tube. 

. Bent or sprung axle shaft. 

. End play in drive pinion 
bearings. 


. Excessive gear backlash 
between ring gear and pinion 
gear. 


. Improper adjustment of drive 
pinion gear shaft bearings. 


. Loose drive pinion gearshaft 
yoke nut. » 


. Improper wheel bearing 
adjustment. 


. Scuffed gear tooth contact 
surfaces. 


; Misaligned axle shaft tube. 


. Vehicle overloaded. | 
. Erratic clutch operation. 


. Grabbing clutch. 


|. Improper adjustment of 
differential bearings. © 


. Excessive ring gear backlash. 
3. Vehicle overloaded. 


. Erratic clutch operation. 


. Insufficient lubrication. 


. Improper grade of lubricant. 


. Excessive spinning of one 
wheell/tire. 


. Lubricant level too high. 








CORRECTION 


. Tighten loose nuts. 
. Faulty or brinelled bearings must be replaced. 


. Inspect axle shaft tube alignment. Correct as necessary. 
. Replace bent or sprung axle shaft. 
. Refer to Drive Pinion Bearing Pre-Load Adjustment. 


. Check adjustment of ring gear backlash and pinion gear. 


Correct as necessary. 


. Adjust drive pinion shaft bearings. 
. Tighten drive pinion gearshaft yoke nut with specified torque. 
. Readjust as necessary. 


. If necessary, replace scuffed gears. 


. Replace broken axle shaft after correcting axle shaft tube 


alignment. 


. Replace broken axle shaft. Avoid excessive weight on vehicle. 
. Replace broken axle shaft after inspecting for other possible 


causes. Avoid erratic use of clutch. 


. Replace broken axle shaft. Inspect clutch and make necessary 


repairs or adjustments. 


. Replace cracked case; examine gears and bearings fe possible 


damage. At reassembly, adjust differential bearings properly. 


. Replace cracked case; examine gears and bearings for possible | 


damage. At reassembly, adjust ring gear backlash properly. 


. Replace cracked case; examine gears and bearings for peels 


damage. Avoid excessive weight on vehicle. 


. Replace cracked case. After inspecting for other possible 


causes, examine gears and bearings for possible damage. 


Avoid erratic use of clutch. 


. Replace scored gears. Scoring marks on the drive face of gear 


teeth or in the bore are caused by instantaneous fusing of the 
mating surfaces. Scored gears should be replaced. Fill rear 
differential housing to required capacity with proper lubricant. 
Refer to Specifications. 


. Replace scored gears. Inspect all gears and bearings for. 


possible damage. Clean and refill differential housing to — 
required capacity with proper lubricant. 


. Replace scored gears. Inspect all gears, pinion bores and shaft 


for damage. Service as necessary. — 


. Drain excess lubricant by removing fill plug and allow lubricant 


to level at lower edge of fill plug hole. 
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DIAGNOSIS AND TESTING (Continued) 


CONTINUED 








. Worn axle shaft seals. 2. Replace worn seals. 



















| LOSS OF LUBRICANT 


3. Repair or replace housing as necessary. 


3. Cracked differential housing. 
4. Worn drive pinion gear shaft . Replace worn drive pinion gear shaft seal. 


seal. 









5. Scored and worn yoke. . Replace worn or scored yoke and seal. 





6. Axle cover not properly sealed. . Remove cover and clean flange and reseal. 
















1. Refill differential housing. 


2. Drain, flush and refill with correct amount of the correct 
lubricant. : : 


. Lubricant level too low. 






| AXLE OVERHEATING 


. Incorrect grade of lubricant. 





3. Readjust bearings. 

4. Inspect gears for excessive wear or scoring. Replace as 
necessary. 

5. Readjust ring gear backlash and inspect gears for possible 

scoring. 


3. Bearings adjusted too tight. 





. Excessive gear wear. 












. Insufficient ring gear backlash. 




















1. Replace gears. Examine other gears and bearings for possible 
damage. 


2. Replace gears and examine the remaining parts for possible 
damage. Avoid erratic clutch operation. 


GEAR TEETH BROKE 


1. Overloading. 
(RING GEAR AND PINION) 





. Erratic clutch operation. 









3. Replace gears. Examine the remaining parts for possible 


. lce-spotted pavements. 
damage. Replace parts as required. 












A. Replace gears. Examine other parts for possible damage. 


. Improper adjustments. 
Ensure ring gear backlash is correct. 







AXLE NOISE 


. Insufficient lubricant. 





1. Refill axle with correct amount of the proper lubricant. 
Also inspect for leaks and correct as necessary. 

















2. Improper ring gear and drive 


2. Check ring gear and pinion gear teeth contact pattern. 
pinion gear adjustment. | 














3. Remove unmatched ring gear and drive pinion gear. 


3. Unmatched ring gear and drive 
Replace with matched gear and drive pinion gear set. 


pinion gear. 
4. Check teeth on ring gear and drive pinion gear for correct 


4. Worn teeth on ring gear or 
contact. If necessary, replace with new matched set. 


drive pinion gear. | 
5. Loose drive pinion gear shaft . Adjust drive pinion gearshaft bearing preload torque. 


bearings. 








6. Loose differential bearings. 6. Adjust differential bearing preload torque. 


7. Misaligned or sprung ring gear. 7. Measure ring gear runout. 





8. Loose differential bearing cap . Tighten with specified torque 


bolts 
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SERVICE PROCEDURES 
LUBRICANT CHANGE 


The gear lubricant will drain quicker if the vehicle 
has been recently driven. 

(1) Raise and support the vehicle. 

(2) Remove the lubricant fill hole plug from the 
differential housing cover. 

(3) Remove the differential housing cover and 
drain the lubricant from the housing. 

(4) Clean the housing cavity with a flushing oil, 
light engine oil or lint free cloth. Do not use water, 
steam, kerosene or gasoline for cleaning. 

(5) Remove the sealant from the housing and cover 
surfaces. Use solvent to clean the mating surfaces. 

(6) Apply a bead of Mopar Silicone Rubber Sealant 
to the housing cover (Fig. 4). Allow the sealant to 
cure for a few minutes. 


SEALING 
SURFACE 


CONTOUR OF BEAD 







BEAD > 
THICKNESS 


6.35mm (1/4") J7302-30 


Fig. 4 Typical Housing Cover With Sealant 


Install the housing cover within 5 minutes 
after applying the sealant. If not installed the 
sealant must be removed and another bead 
applied. 

(7) Install the cover and any identification tag. 
Tighten the cover bolts in a criss—cross pattern to 41 
N-m (80 ft. Ibs.) torque. 

(8) Refill the differential with Mopar Hypoid Gear 
Lubricant to bottom of the fill plug hole. 

(9) Install the fill hole plug and lower the vehicle. 
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REMOVAL AND INSTALLATION 


DRIVE AXLE ASSEMBLY REPLACEMENT 


REMOVAL 

(1) Raise the vehicle and position support stands 
under the frame rails behind the lower suspension 
arm frame brackets. 

(2) Remove the front wheels. 

(3) Remove the brake components and ABS brake 
sensor (if equipped). Refer to Group 5—Brakes. 

(4) On 4WD vehicles, disconnect the axle vent 
hose. 

(5) On 4WD vehicles, mark the drive shaft yoke 
and axle pinion yoke for alignment reference. Discon- 
nect the drive shaft from the axle. 

(6) Disconnect the stabilizer bar link at the axle 
bracket. : 

(7) Disconnect the shock absorbers from axle 
bracket. 

(8) Disconnect the track bar from the axle bracket. 

(9) Disconnect the tie rod and drag link from the 
steering knuckle. Disconnect the steering damper 
from the axle bracket. 

(10) Support the axle with a hydraulic jack under 
the differential. 

(11) Disconnect the upper and lower suspension 
arms from the axle bracket. 

(12) Lower the jack enough to remove the axle. 
The coil springs will drop with the axle. 

(13) Remove the coil springs from the axle bracket. 


INSTALLATION 


CAUTION: Suspension components with rubber 
bushings should be tightened with the vehicle at 
normal height. It is important to have the springs 
supporting the weight of the vehicle when the fas- 
teners are torqued. If springs are not at their normal 
ride position, vehicle ride comfort could be affected 
and premature bushing wear may occur. Rubber 
bushings must never be lubricated. 


(1) Install the springs and retainer clip. Tighten 
the retainer bolts to 21 N-m (16 ft. lbs.) torque. 

(2) Support the axle on a hydraulic jack under the 
differential. Position the axle under the vehicle. 

(3) Raise the axle with a floor jack and align it 
with the spring pads. 

(4) Position the upper and lower suspension arm 
at the axle bracket. Install bolts and nuts finger 
tighten. 

(5) Connect the track bar to the axle bracket and 
install the bolt. Do not tighten at this time. 

It is important that the springs support the 
weight of the vehicle when the track bar is con- 
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REMOVAL AND INSTALLATION (Continued) 


nected. If springs are not at their usual posi- 
tion, vehicle ride comfort could be affected. 

(6) Install the shock absorber and tighten the bolt 
to 23 N-m (17 ft. lbs.) torque. 

(7) Install the stabilizer bar link to the axle 
bracket. Tighten the nut to 95 N-m (70 ft. lbs.) 
torque. 

(8) Install the drag link and tie rod to the steering 
knuckles and tighten the nuts to 47 N-m (35 ft. lbs.) 
torque. Install the steering damper to the axle 
bracket and tighten the nut to 75 N-m (55 ft. lbs.) 
torque. 

(9) Install the brake components and ABS brake 
sensor (if equipped). Refer to Group 5, Brakes. 

(10) On 4WD vehicles, connect the vent hose to the 
tube fitting. 

(11) On 4WD vehicles, align the reference marks 
and connect the drive shaft to the axle yoke. Tighten 
the U—joint clamp bolts to 19 N-m (14 ft. lbs.) torque. 

(12) Check differential lubricant and add if neces- 
sary. 

(13) Install the wheel and tire assemblies. 

(14) Remove the supports and lower the vehicle. 

(15) Tighten the upper suspension arm nuts to 75 
N-m (55 ft. lbs.) torque. Tighten the lower suspension 
arm nuts to 115 N-m (85 ft. lbs.) torque. 

(16) Tighten the track bar bolt at the axle bracket 
to 100 N-m (74 ft. lbs.) torque. 

(17) Check the front wheel alignment. 


PINION SEAL REPLACEMENT 


REMOVAL 

(1) Raise and support the vehicle. 

(2) Remove wheel and tire assemblies. 

(3) Mark the propeller shaft yoke and pinion yoke 
for installation alignment reference. 

(4) Remove the propeller shaft from the yoke. 

(5) Remove the pinion yoke nut and washer. Use 
Remover C-—452 and Wrench C-—3281 to remove the 
pinion yoke (Fig. 5). 

(6) Mark the positions of the yoke and pinion gear 
for installation alignment reference. | 

(7) Use Remover 7794A and slide hammer to 
remove the pinion gear seal (Fig. 6). 


INSTALLATION 


(1) Apply a light coating of gear lubricant on the 


lip of pinion seal. Install seal with Installer D—163 
and Handle C—4171 (Fig. 7). | 
(2) Align the reference marks and install yoke on 
the pinion gear with Installer W—162—-D. 
(3) Install a new pinion nut on pinion shaft. 
Tighten the nut to 217-352 N-m (160-260 ft. Ibs.). 
(4) Align the installation reference marks and 
attach the propeller shaft to the yoke. 
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Z SPECIAL TOOL 
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YOKE 
C-452 | 


J9102-31 


Fig. 5 Pinion Yoke Removal 
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SLIDE HAMMER 
PINION SEAL 
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Fig. 6 Seal Removal 


(5) Add API grade GL 5 hypoid gear lubricant to 
the differential housing, if necessary. 

(6) Install wheel and tire assemblies. 

(7) Remove support and lower the vehicle. 


HUB BEARING AND AXLE SHAFT 


REMOVAL 

(1) Raise and support the vehicle. 

(2) Remove the wheel and tire assembly. 

(3) Remove the brake components from the axle, 
refer to Group 5, Brakes. 

(4) Remove the cotter pin, nut retainer and axle 
hub nut (Fig. 8). | 

(5) Remove the hub to knuckle bolts (Fig. 8). 
Remove the hub from the steering knuckle and axle 
shaft. 

(6) Remove the disc brake rotor shield from the 
bearing carrier (Fig. 8). 
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Fig. 7 Pinion Seal Installation 


(7) On disconnect axles, remove vacuum shift 
motor housing. Refer to Vacuum Disconnect Axle in 
this section. 

(8) Remove the axle shaft from the housing. Avoid 
damaging the axle shaft oil seals in the differ- 
ential. 





TONE 
WHEEL STEERING 
(ABS) BOLT KNUCKLE 


\LLATION (Continued) 


— XJ 


INSTALLATION 

(1) Thoroughly clean the axle shaft (Fig. 8) and 
apply a thin film of Mopar Wheel Bearing Grease to 
the shaft splines, seal contact surface, hub bore. 

(2) Install the axle shaft into the housing and dif- 
ferential side gears. Avoid damaging the axle shaft 
oil seals in the differential. 

(3) Install the hub bearing and brake dust shield 
to the knuckle. 

(4) Install the hub to knuckle bolts and tighten to 
102 N-m (75 ft. lbs.) torque. 

(5) Install the hub washer and nut. Tighten the 
hub nut to 237 N-m (175 ft. lbs.) torque. Install the 
nut retainer and a new cotter pin (Fig. 8). 

(6) Install the brake components, refer to Group 5, 
Brakes. 

(7) Install the wheel and tire assembly. 

(8) Remove support and lower the vehicle. 


STEERING KNUCKLE AND BALL STUDS 


Ball Stud service procedures below require removal 
of the hub bearing and axle shaft. Removal and 
installation of upper and lower ball stud requires use 
of Tool Kit 6289 (J34503—A). 

The lower ball stud has two different designs. For 
this reason Installer 6752 will also be needed. Check 
installers for proper fit. 


KNUCKLE REMOVAL | 
(1) Remove hub bearing and axle shaft refer to the 
Removal procedure. 


BRAKE 


WASHER 
SHIELD 7 


RETAINER 


COTTER PIN 


HUB AND | 
BEARING | | 
ASSEMBLY NUT 19302-43 


Fig. 8 Hub, Knuckle and Axle Shaft 
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REMOVAL AND INSTALLATION (Continued) 


(2) Disconnect the tie—rod or drag link end from 
the steering knuckle arm. Remove the ABS sensor 
wire and bracket from knuckle. 

(3) Remove the cotter pins from the upper and 
lower ball studs. Remove the upper and lower ball 
stud nuts. 

(4) Strike the steering knuckle with a brass ham- 
mer to loosen. Remove knuckle from axle tube yokes 
(Fig. 9). 


UPPER BALL STUD REPLACEMENT 
(1) Position tools as shown to remove and install 
ball stud (Fig. 10). 


LOWER BALL STUD REPLACEMENT 

(1) Position tools as shown to remove and install 
ball stud (Fig. 11). Because there are two different 
designs for the lower ball studs try both installers for 
proper fit. 


KNUCKLE INSTALLATION 

(1) Position the steering knuckle on the ball studs. 
(2) Install and tighten the bottom retaining nut to 
109 N-m (80 ft. lbs.) torque. Install new cotter pin. 

(3) Install and tighten the top retaining nut to 101 
N-m (75 ft. lbs.) torque. Install new cotter pin. 

(4) Install the Hub Bearing and Axle Shaft accord- 
ing to the installation procedure. 
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REMOVAL 
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UPPER 
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Fig. 9 Steering Knuckle Removal/installation 


(5) Reconnect the tie—rod or drag link end onto the 
steering knuckle arm. Install the ABS sensor wire 
and bracket to the knuckle, refer to Group 5 Brakes. 


7910 
J9519-1 


7909 


a J34503-5 


7904 
J34503-2 
INSTALLATION 
J9302-37 


Fig. 10 Upper Ball Stud Remove/install 
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INSTALLATION J9402-1 


Fig. 11 Lower Ball Stud Remove/insiall 


AXLE BUSHING REPLACEMENT 


Refer to Axle Bushing Replacement in the Front 
Suspension section. 


DIFFERENTIAL 


REMOVAL | 

To service the differential the axle assembly and 
axle shafts must be removed. Refer to the removal 
procedures in this Group. 

(1) Note the installation reference letters stamped 
on the bearing caps and peas machined sealing 
surface (Fig. 12). 

(2) Remove the differential bearing caps. 

(3) Position Spreader W—129B with the tool dowel 
pins seated in the locating holes (Fig. 13). Install the 
holddown clamps and tighten the tool turnbuckle fin- 
ger—tight. | 

(4) Install a pilot stil at the left side of the differ- 
ential housing. Attach Dial Indicator to housing pilot 
stud. Load the indicator plunger against the opposite 
side of the housing (Fig. 13) and zero the indicator. 


CAUTION: Do not spread over 0.38 mm (0.015 in). If 
the housing is over—separated, it could be distorted 
or damaged. 


INSTALLATION 
EFERENCE LETTERS 







J9003-92 


Fig. 12 Bearing Cap Identification 


(5) Separate the housing enough to remove the 
case from the housing. Measure the distance with the 
dial indicator (Fig. 13). 

(6) Remove the dial indicator. 

(7) Pry the differential case loose from the hous- 
ing. To prevent damage, pivot on housing with the 
end of the pry bar against spreader (Fig. 14). 

(8) Remove the case from housing. Mark or tag 
bearing cups indicating which side they were 
removed. Remove spreader from housing. 
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REMOVAL AND INSTALLATION (Continued) 


SPECIAL TOOL , | DIAL 
W-129-B INDICATOR 
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19402-2 
Fig. 13 Spread Differential Housing 


DIFFERENTIAL 
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Fig. 14 Differential Removal 


INSTALLATION 

(1) Position Spreader W-129B with the tool dowel 
pins seated in the locating holes (Fig. 15). Install the 
holddown clamps and tighten the tool turnbuckle fin- 
ger—tight. _ | 

(2) Install a pilot stud at the left side of the differ- 
ential housing. Attach Dial Indicator to housing pilot 
stud. Load the indicator plunger against the opposite 
side of the housing (Fig. 15) and zero the indicator. 


CAUTION: Do not spread over 0.38 mm (0.015 in). If 
the housing is over—separated, it could be distorted 
or damaged. 
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Fig. 15 Spread Differential Housing 


(3) Spread the housing enough to install the case 
in the housing. Measure the distance with the dial 
indicator (Fig. 15). 

(4) Remove the dial indicator. 

(5) Install case in the housing. Tap the differential 
case to ensure the bearings are fully seated (Fig. 16). 
Remove the spreader. 


RAWHIDE 
HAMMER 
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Fig. 16 Differential Installation 


(6) Install the bearing caps at their original loca- 
tions (Fig. 17). Tighten the bearing cap bolts to 61 
N-m (45 ft. lbs.) torque. | 
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REMOVAL AND INSTALLATION (Continued) 


INSTALLATION 
EFERENCE LETTERS 





J9003-92 


Fig. 17 Differential Bearing Cap Reference Letters 


INNER AXLE SHAFT OIL SEAL REPLACEMENT 


SELECT-TRAC 

(1) Remove the inner axle shaft seals with a pry 
bay. 

(2) Install oil seals with Discs 6764 and Turn- 
buckle D-112A (Fig. 18). Tighten tool until disc bot- 
toms in housing. 

SPECIAL TOOL KIT 
6764 — 





J9402-3 


Fig. 18 Axle Seal Installation 








PINION GEAR 


REMOVAL/DISASSEMBLY | 
(1) Remove the pinion yoke nut and washer. Use 
Remover C—452 and Wrench C-—3281 to remove the 
pinion yoke (Fig. 19). | 7 a 
SPECIAL TOOL 
C3281 







SPECIAL TOOL 
C-452 


YOKE 
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Fig. 19 Pinion Yoke Removal 


(2) Remove the pinion gearseal with a slide ham- 
mer or pry out with bar. | 

(3) Drive out pinion gear from housing with raw- 
hide or plastic hammer (Fig. 20). Catch the pinion 
with your hand to prevent it from falling and being 
damaged. This will damage the front bearing 
rollers and bearing cup. The front bearing and 
cup must be replaced. Remove preload shims and 
record the thickness. 


RAWHIDE 
HAMMER 


J9302-25 


Fig. 20 Remove Pinion Gear 


XJ 
REMOVAL AND INSTALLATION (Continued) 


(4) Remove front bearing from housing. 


(5) Remove the front pinion bearing cup and seal 


with Remover D—147 and Handle C-4171 (Fig. 21). 





REMOVER J9302-22 
Fig. 21 Front Bearing Cup Removal 


(6) Remove the rear bearing cup from housing 


(Fig. 22). Use Remover D— 149 and Handle C—4171. 


DRIVER 
HANDLE 





>.< 
No 
_ J9302-23 
Fig. 22 Rear Bearing Cup Removal 


(7) Remove the inner bearing from the pinion with 
Puller C-293PA and Adapter C—293-39 (Fig. 23). 

Place adapter rings so they do not damage 
the bearing cage. 

(8) Remove the oil slinger from the pinion gear 
shaft. Save the slinger it is used as select shim 
for pinion depth. 
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Fig. 23 Inner Bearing Removal 


PINION GEAR ASSEMBLY/INSTALLATION 

(1) Remove rear pinion bearing cup with Remover 
D-149 and Handle C— 4171. Place shims (and baffle 
if equipped) in the pinion gear rear bearing bore. 
Install the bearing cup with Installer D-146 and 
Driver Handle C— 4171. Ensure cup is correctly 
seated. | 3 

(2) Install rear bearing and oil slinger on pinion 
gear with Installer W—262 until completely seated 
(Fig. 24). | 
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Fig. 24 Pinion Rear Bearing Installation 
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REMOVAL AND INSTALLATION (Continued) | 


(3) Assemble preload shims onto pinion shaft. (8) Install the yoke washer and old nut on the 
(4) Install pinion front bearing cone into cup and pinion gear. Use Flange Wrench C-—3281 to retain the 
end yoke thrust washer. yoke (Fig. 27). Tighten nut to 216— 352 N-m (160-260 


(5) Apply a light coat of gear lubricant on lip of ft. lbs.) torque. 
new pinion seal. Install seal with Installer D-—163 DIFFERENTIAL 
and Handle C-4171 (Fig. 25). ~ HOUSING 









~ HANDLE “\ 
INSTALLER 
; a TORQUE WRENCH 
J9002-94 
J9502-1 Fig. 27 Tightening Pinion Nut 


(9) Check bearing rotating torque with an inch 


Fig. 25 Pinion Seal Installation pound torque wrench (Fig. 28). If torque to rotate is 


(6) Install pinion gear into differential housing. within specification, remove old nut and install new 
(7) Install yoke with Installer W-162D and _ nut. The torque necessary to rotate the pinion gear 
Wrench C-3281 (Fig. 26). | should be; 
| SPECIAL DIFFERENTIAL 
TOOL HOUSING 





PINION YOKE 


INCH POUND 
TORQUE WRENCH 
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Fig. 26 Pinion Yoke Installation Fig. 28 Check Pinion Gear Torque 


REMOVAL AND INSTALLATION (Continued) 


e Original Bearings: 1 to 3 N-m (10 to 20 in. lbs.). 

e New Bearings: 2 to 5 N-m (15 to 35 in. lbs.). 

(10) If rotating torque is high, add shims to 
decrease torque. If rotating torque is low, remove 
shims to increase torque. 


DISASSEMBLY AND ASSEMBLY 


AXLE SHAFT—CARDAN U-JOINT 


DISASSEMBLY 

Single cardan U-joints are not serviceable. If defec- 
tive, they must be replaced as a unit. If the bearings, 
seals, spider or bearing caps are damaged or worn, 
replace the complete U-joint. 


CAUTION: Clamp only the forged portion of the 
yoke in the vise. Also, to avoid distorting the yoke, 
do not over tighten the vise jaws. 


(1) Remove the bearing cap retaining snap rings 
(Fig. 29). 


BEARING 


BEARING CAP 
CAP 







SPINDLE 


BEARING 
CAP 


BEARING 
SNAP CAP 
RINGS 
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Fig. 29 Axle Shaft Outer U-Joint 


It can be helpful to saturate the bearing caps 
with penetrating oil prior to removal. 

(2) Locate a socket that is larger in diameter than 
the bearing cap. Place the socket (receiver) against 
the yoke and around the perimeter of the bearing cap 
to be removed. Locate a socket that is smaller in 
diameter than the bearing cap. Place the socket 
(driver) against the opposite bearing cap. Position the 
yoke with the sockets in a vise (Fig. 30). 

(3) Compress the vise jaws to force the bearing cap 
into the larger socket (receiver). 
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Fig. 30 Yoke Bearing Cap Removal 


(4) Release the vise jaws. Remove the sockets and 
bearing cap that was partially forced out of the yoke. 

(5) Repeat the above procedure for the remaining 
bearing cap. | 

(6) Remove the remaining bearing cap, bearings, 
seals and spider from the propeller shaft yoke. 


ASSEMBLY | 

(1) Pack the bearing caps 1/3 full of wheel bearing 
lubricant. Apply extreme pressure (EP), lithium—base 
lubricant to aid in installation. 

(2) Position the spider in the yoke. Insert the seals 
and bearings. Tap the bearing caps into the yoke 
bores far enough to hold the spider in position. | 

(3) Place the socket (driver) against one bearing 
cap. Position the yoke with the socket wrench in a 
vise. | 

(4) Compress the vise to force the bearing caps 
into the yoke. Force the caps enough to install the 
retaining clips. | 

(5) Install the bearing cap retaining clips. 

(6) Install the axle shaft, refer to Hub Bearing and 
Axle Shaft installation. | 


DIFFERENTIAL 


DISASSEMBLY | 

(1) Remove the bearings from the differential case 
with Press C-—293PA, Plug C—293-8, Adapter 
C-293-39 (Fig. 31). 

Place adapter rings so they do not damage 
the bearing cage. | 
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DISASSEMBLY AND ASSEMBLY (Continued) 


ADAPTERS 





Fig. 31 Differential Bearing Removal 


(2) Remove bearing shims from case hubs and 
mark them (with hub identity) for assembly refer- 
ence. Record the thickness of the shims. 

(3) Clamp the differential case in a vise equipped 
with soft jaws. Remove and discard the ring gear 
bolts. Tap the ring gear with a rawhide or plastic 
mallet and remove (Fig. 32). 


RING GEAR 





CASE 
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RAWHIDE | 
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Fig. 32 Ring Gear Removal 
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(4) Use a drift to remove the ‘pinion gear mate 
shaft lock pin (Fig. 33). 
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DRIFT 





LOCKPIN 
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Fig. 33 Mate Shaft Lock Pin Removal 
(5) Remove the mate shaft with a drift and ham- 
mer (Fig. 34). 


PINION 
MATE GEAR 


PINION MATE SHAFT 
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DRIFT 


Fig. 34 Mate Shaft Removal 


(6) Rotate the differential side gears and remove 
the pinion mate gears and thrust washers (Fig. 35). 

(7) Remove the differential side gears and thrust 
washers. 

(8) Remove the case from the vise. 


DIFFERENTIAL ASSEMBLY 

(1) Install the following components in the differ- 
ential case (Fig. 36). 

e Differential side gears and thrust washers 

e Pinion gears and thrust washers 

e Pinion gear mate shaft (align holes in shaft and 
case) 


XJ 


DISASSEMBLY AND ASSEMBLY (Continued) 


THRUST 
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MATE GEAR SIDE GEAR J9203-61 


Fig. 35 Pinion Mate Gear Removal 


(2) Install and seat the locking roll pin in the dif- 
ferential case and mate shaft with a punch and ham- 
mer (Fig. 36). Peen metal part of case over pin in two 
places 180 degrees apart. 

If replacement gears and thrust washers were 
installed, it is not necessary to measure the 
gear backlash. Correct fit is due to close 
machining tolerances during manufacture. 





PUNCH 
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Fig. 36 Mate Shaft Pin Installation 
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(3) Invert the differential case and start two ring 
gear bolts. This will provide case—to—ring gear bolt 
hole alignment. 

(4) Install new ring gear bolts and alternately 
tighten to 95-122 N-m (70-90 ft. lbs.) torque (Fig. 
37). 


TORQUE 
WRENCH 





RING GEAR 
OLT 


ORE LSE Pee 


OA SS 


Fig. 37 Ring Gear Bolt Installation 


(5) Lubricate all differential components with 
hypoid gear lubricant. 


DIFFERENTIAL AND PINION MEASUREMENT 


DIFFERENTIAL ZERO END PLAY 
MEASUREMENT 

(1) Place Master Differential Bearing D-—134 
(D—348) on the case hubs (Fig. 38). Install differen- 
tial case into housing. 

(2) Install a pilot stud at the right side of housing. 
Attach Dial Indicator to the pilot stud. Load indica- 
tor plunger against the back of the ring gear (Fig. 
39). 

(3) Insert a small pry bar between the bearing cap 
and left side of differential case. Pry the case as far 
as possible to right side (Fig. 39). Zero the dial indi- 
cator pointer. | 

(4) Pry the case to left side and record the travel 
distance. | 

The measurement above is the shim thickness 
necessary for case zero end-play. The total 
thickness will be determined during the ring 
gear backlash adjustment. 

(5) Remove indicator, pilot stud and differential 
case from housing. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


SPECIAL TOOL 
D-134 








SPECIAL TOOL 
D-134 
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Fig. 38 Master Bearing Tools On Hubs 
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Fig. 39 Differential Case End Play Measurement 


PINION GEAR DEPTH MEASUREMENT 

Pinion gear depth measurement is necessary 
when; | 

e Axle housing or differential case is replaced 

e Pinion select shim pack is unknown 

-e Ring and pinion gears are replaced 

Measurements are done with pinion cups and pin- 
ion bearings installed in housing. Take measure- 
ments with Pinion Gauge Set 6774, Pinion Block 
6733 and Dial Indicator C—3339 (Fig. 40). 
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Fig. 40 Pinion.Gear Depth Gauge Tools 


(1) Install the pinion front bearing cup with 
Installer D-144 and Handle C—4171 (Fig. 41).. 


SPECIAL TOOL 
D-144 


» SPECIAL 





Fig. 41 Pinion Front Bearing Cup Installation 


(2) Install the bearing cup with Installer D-146 
and Driver Handle C— 4171 (Fig. 42). Ensure cup is 
correctly seated. 

(3) Assemble Pinion Gauge Set, Pinion Block and 
pinion bearings. Install assembly into differential 
pinion gear bore and hand tighten cone (Fig. 43). 

(4) Place Arbor Disc 6732 on Arbor D—115-3 and 
position in the bearing cradles (Fig. 44). Install dif- 
ferential bearing caps on Arbor Discs and tighten 
caps snug only. 

Arbor Discs have different steps to fit other 
axle sizes. Pick correct size step for axle being 
serviced. 


DISASSEMBLY AND ASSEMBLY (Continued) 


SPECIAL TOOL 
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Fig. 42 Pinion Rear Bearing Cup Installation 


PINION BLOCK 
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Fig. 43 Pinion Height Block 


(5) Firmly place Scooter Block and Dial Indicator 
on pinion height block tool and zero the dial indicator 
pointer. 

(6) Slide the Scooter Block across the arbor while 
observing indicator (Fig. 45). Record the longest 
travel distance, whether inward (—) or outward (4), 
indicated by the pointer. 

The plunger travel, plus or minus the vari- 
ance etched in the gear, is the required thick- 
ness for the depth shims. _ | 

(7) Measure the thickness of each depth shim with 
a micrometer. Combine the shims necessary for total 
required shim pack thickness. Include oil slinger 
or baffle thickness with the total shim pack 
thickness. 
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ARBOR DISC 






PINION 
HEIGHT BLOCK 
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Fig. 44 Gauge Tools In Housing 
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Fig. 45 Pinion Depth Measurement 


(8) Remove the measurement tools from the differ- 
ential housing. 


DIFFERENTIAL SHIM PACK MEASUREMENT AND 
ADJUSTMENT 

(1) Place Master Differential 
(D-348) on the case hubs. | | 

(2) Install a pilot stud at the left side of housing. © 
Attach Dial Indicator to housing. Load the indicator 
plunger against the back of the ring gear (Fig. 46). 
Ensure ring and pinion gear teeth are tightly 
meshed. Zero the indicator. 

(3) Insert a small pry bar between the bearing cap 
and left side of differential case. Pry the case as far 
as possible to right side (Fig. 46). Zero the dial indi- 
cator pointer. | 

(4) Repeat the measurement several times to 
check consistency. Record the travel distance. 

The measurement above shows shim thick- 
ness necessary to eliminate ring gear backlash. 
Subtract this thickness from case zero end—play 


Bearing D-134 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 46 Shim Pack Measurement 


shim thickness (Fig. 47). The shims must be 
placed at the ring gear side between the case 
and bearing. 


For Example: 
Indicator Reading LESS PINION 0.085 in. _ total 
Indicator Reading = WITH PINION 0.055 in. _ total 
BALANCE OF SHIM PACK — 0.030 in. total 


Place BALANCE of shims at opposite 
side o ring gear | 


ADD an additional 0.015 in. shim to opposite side 


of ring gear for bearing preload 
Ring Gear Side (Flange Side) 0.055 in. 
Opposite Side. | 0.030 in. 
Opposite Side Preload 0.015 in. 


J9302-65 


Total Opposite Side 0.045 in. 


Fig. 47 Shim Pack Calculations 


(5) Remove indicator and pilot stud. 

(6) Remove the differential case from housing. 

(7) Remove the master bearing tools from the dif- 
ferential case hubs. 

(8) Position. the backlash shins (with determined 
thickness) on case hub (ring gear side). Install bear- 


- KJ 


ing on the hub with Bearing Installer C— 3716A and 
Driver Handle C-—4171 (Fig. 48). 


\ 
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Fig. 48 Differential Bearing Installation 


(9) Position the remaining zero end—play shims on 
hub at opposite side of case. Include an additional 
0.015 in. (0.88 mm) thick shim on this hub. This will 
provide the required differential bearing preload. 

(10) Install bearings on hubs with Installer 
C-—3716A and Handle C—4171 (Fig. 48). 

(11) Match each bearing cup with bearing (origi- 
nal). Install the cups on the bearings. 


BACKLASH AND CONTACT PATTERN ANALYSIS 


(1) Rotate assembly several revolutions to seat 
bearings. Measure backlash at three equally spaced 
locations around the perimeter of the ring gear with 
a dial indicator (Fig. 49). 

The ring gear backlash must be within 0.12 - 
0.20 mm (0.005 - 0.008 inch). It cannot vary 


more than 0.05 mm (0.002 inch) between the 


points checked. 

If backlash must be adjusted, transfer shims from 
one side of carrier to the other side. Adjust the back- 
lash accordingly (Fig. 50). DO NOT INCREASE 
THE TOTAL SHIM PACK THICKNESS, EXCES- 
SIVE BEARING PRELOAD AND DAMAGE WILL 
OCCUR. 

If the mesh and backingh steps have been followed, 
good gear teeth contact patterns should exist. 

The ring gear teeth contact patterns will show if 
the pinion gear depth is correct. It will also show if 


the ring gear backlash has been adjusted correctly. 


The backlash must be maintained within the speci- 
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DISASSEMBLY AND ASSEMBLY (Continued) 





DIAL 
INDICATOR | 


Fig. 49 Ring Gear Backlash Measurement 


fied limits until the correct tooth contact patterns are 
obtained. a ee 
~ (2) Apply a thin coat of hydrated ferric oxide (yel- 


low oxide of iron) to the drive and coast side of the 


ring gear teeth. 

_ (3) Rotate the ring gear one complete revolution in 
both directions while a load is being applied. Insert a 
pry bar between the differential housing and the case 
flange to load gears. This will produce a distinct con- 
tact patterns on both the drive side and coast side of 
the ring gear teeth. 
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DECREASE SHIM. INCREASE SHIM 
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Fig. 50 Backlash Shim Adjustment 


| (4) Note patterns in compound. Refer to (Fig. 51) 
for interpretation of contact patterns and adjust 
accordingly. | | oc 
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DRIVE SIDE 


OF RING 


GEAR TEETH 





COAST SIDE 
OF RING 
GEAR TEETH 





DESIRABLE CONTACT PATTERN. 
PATTERN SHOULD BE CENTERED 
ON THE DRIVE SIDE OF TOOTH. 
PATTERN SHOULD BE CENTERED ON 
THE COAST SIDE OF TOOTH, | 

BUT MAY BE SLIGHTLY TOWARD 


THE TOE. THERE SHOULD ALWAYS 


BE SOME CLEARANCE BETWEEN 
CONTACT PATTERN AND TOP OF 
THE TOOTH. | 


RING GEAR BACKLASH CORRECT. 
THINNER PINION GEAR DEPTH 
SHIM REQUIRED. 


RING GEAR BACKLASH CORRECT. 
THICKER PINION GEAR DEPTH 
SHIM REQUIRED. 


PINION GEAR DEPTH SHIM 
CORRECT. DECREASE RING 
GEAR BACKLASH. 


PINION GEAR DEPTH SHIM 
CORRECT. INCREASE RING 
GEAR BACKLASH. 
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Fig. 51 Gear Tooth Contact Patterns 


DISASSEMBLY AND ASSEMBLY (Continued) 


FINAL ASSEMBLY 

(1) Install the axle shafts. Refer to Axle Shaft 
Installation in this Group. 

(2) Scrape the residual sealant from the housing 
and cover mating surfaces. Clean the mating surfaces 
with mineral spirits. Apply a bead of Mopar Silicone 
Rubber Sealant on the housing cover. Allow the seal- 
ant to cure for a few minutes. 

Install the housing cover within 5 minutes 
after applying the sealant. If not installed the 
sealant must be removed and another bead 
applied. 

(3) Install the cover on the differential with the 
attaching bolts. Install the identification tag. Tighten 
the cover bolts with 41 N-m (30 ft. lbs.) torque. 


CAUTION: Overfilling the differential can result in 
lubricant foaming and overheating. 


(4) Refill the differential housing with the speci- 
fied quantity of Mopar Hypoid Gear Lubricant. 

(5) Install the fill hole plug and tighten to 34 N-m 
(25 ft. lbs.) torque. 


CLEANING AND INSPECTION 


CARDAN U-JOINT 


(1) Clean all the U-joint yoke bores with cleaning 
solvent and a wire brush. Ensure that all the rust 
and foreign matter are removed from the bores. 

(2) Inspect the yokes for distortion, cracks and 
worn bearing cap bores. 

(3) Replace the complete U—joint if any of the com- 
ponents are defective. 


DIFFERENTIAL 


Wash differential components with cleaning solvent 
and dry with compressed air. Do not steam clean 
the differential components. 

Wash bearings with solvent and towel dry, or dry 
with compressed air. DO NOT spin bearings with 
compressed air. Cup and bearing must be 
replaced as a matched sets only. 

Clean axle shaft eubee and oil channels with clean 
cloth. 

Inspect for; 

e Smooth appearance with no broken/dented sur- 
faces on the bearing rollers or the roller contact sur- 
faces. 


e Bearing cups must'not be distorted or cracked. | 


e Machined surfaces should be smooth and with- 
out any raised edges. 

e Raised metal on shoulders of cup bores should 
be removed with a hand stone. 
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e Wear or damage to pinion gear mate shaft, pin- 
ion gears, side gears and thrust washers. Replace as 
a matched set only. “ 

e Worn or chipped teeth to ring and pinion gears. 

e Damaged bolt threads to ring gear. Replaced as 
a matched set only. 

e Pinion yoke for cracks, worn splines, pitted 
areas, and a rough/corroded seal contact surface. 
Repair or replace the as necessary. 


SPECIFICATIONS 
FRONT AXLE—MODEL 30 
Axle Type ........... 0.00. Hypoid 
Lubricant ........ SAE Thermally Stable 80W—90 
Lube Capacity............ ....1.48 L (3.18 pts.) 
Axle Ratio.................. 3. 07 3.55 3.73 4.10 
Differential | 
‘Side Gear Clearance........... .. .0.12-0.20 mm 
(0.005—0.008 in.) 
Ring Gear 
Diameter..............2208% .18.09 cm (7.125 in.) 
Backlash ............ 0—0.15 mm (0.005—0.008 in.) 
Pinion Std. Depth........... .92.1 mm (3.625 in.) 
Pinion Bearing Preload 
Original Bearing.......... 1—2 N-m (10-20 in. lbs.) 
New Bearing ....... ....1,5-4 N-m (15-35 in. lbs.) 


TORQUE—MODEL 30 AXLE 


DESCRIPTION TORQUE 
Fill Hole Plug............... 34 N-m (25 ft. lbs.) 
Diff. Cover Bolt ............. 41. N-m (80 ft. Ibs.) 
Bearing Cap Bolt............ 61 N-m (45 ft. Ibs.) 
Ring Gear Bolt ....... 95-122 N-m (70-90 ft. lbs.) 
Shift Motor Bolt.............. 11 N-m (8 ft. Ibs.) 
Axle Nut ................. 237 N-m (175 ft. lbs.) 
Wheel Brg. Bolt ............ 102 N-m (75 ft. Ibs.) 
Lower Ball Stud............ 108 N-m (80 ft. Ibs.) 
Upper Ball Stud............ 101 N-m (75 ft. Ibs.) 
ABS Sensor Bolt ............ 11 N-m (96 in. lbs.) 


3-38 DIFFERENTIAL AND DRIVELINE 


SPECIAL TOOLS 
FRONT AXLE—MODEL 30 





Puller—C-293-PA 


Extension—C293-—3 





Adapter—C-293-39 
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Dial Indicator—C-3339 
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SPECIAL TOOLS (Continued) | 


Driver—C-3716-A 


Handle—C-4171 





Installer—D-112 


()) Remover—D-149 


Installer—D-144 
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SPECIAL TOOLS (Continued) 





Installer—D163 
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Installer—6228 





Remover/installer—6288 





Remover/installer—6289 


— & 


Installer—6764 





Puller—7794-A 
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SPECIAL TOOLS (Continued) | | | | 





_ Support—7919 


Y) 


Remover—7920 





Installer—7917 





Screw, Forcing—7918 
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GENERAL INFORMATION 
GENERAL INFORMATION 


The Model 35 housing has an iron center casting 
(differential housing) with axle shaft tubes extending 
from either side. The tubes are pressed into and 
welded to the differential housing to form a one- 
—piece axle housing. 

The integral type housing, hypoid gear design has 
the center line of the pinion set below the center line 
of the ring gear. 

The axle has a vent hose to relieve internal pres- 
sure caused by lubricant vaporization and internal 
expansion. 

The axles are equipped with semi-—floating axle 
shafts, meaning that loads are supported by the axle 
- shaft and bearings. The axle shafts are retained by 
C-clips in the differential side gears. 

The cover provides a means for servicing the differ- 
ential without removing the axle. | 

Axles may be equipped with drum or disc brakes. 
The axles that are equipped with ABS brake have a 
tone ring pressed on the axle shaft. Use care when 
removing axle shafts as NOT to damage the tone 
wheel or the sensor. | 

The Model 35 axle has the assembly part number 
and gear ratio listed on a tag. The tag is attached to 


the housing cover. Build date identification codes are 
stamped on the axle shaft tube cover side. 

The differential case is a one—piece design. The dif- 
ferential pinion mate shaft is retained with a 
threaded roll pin. Differential bearing preload and 
ring gear backlash is adjusted by the use of spacer 
shims. Pinion bearing preload is set and maintained 
by the use of a collapsible spacer. 

For complete drive axle assembly removal 
and installation refer to Drive Axle Assembly 
Replacement in this Group. 


LUBRICANT SPECIFICATIONS 

Multi-purpose, hypoid gear lubricant should be 
used. The lubricant should have MIL—L—2105C and 
API GL 5 quality specifications. Mopar Hypoid Gear 
Lubricant conforms to both of these specifications. 

e Lubricant for Model 35 axle is a thermally sta- 
ble SAE 80W-90 gear lubricant. 

e Lubricant for Model 35 axle with Trailer Tow is 
SAE 75W-140 SYNTHETIC gear lubricant. 

e Trac—Lok differentials add 4 oz. of friction mod- 
ifier. 

e Lubricant capacity is 1.66 L (3.50 pts.). 
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CAUTION: If axle is submerged in water, lubricant 
must be replaced immediately to avoid possible 
premature axle failure. 


DESCRIPTION AND OPERATION 


AXLES 

The Model 35 axle is standard for XJ vehicles. The 
8 1/4 axle is available in XJ vehicles without ABS 
brakes. | 

The Model 35 and 8 1/4 axle housings has a cast 
iron center section. Two steel axle shaft tubes are 
pressed into the differential housing and welded. 

It is not necessary to remove the axle from the 
vehicle for service. A removable differential cover is 
provided for routine vehicle service. If the differential 
housing is damaged, the complete axle assembly can 
be removed. 

For complete drive axle assembly removal and 
installation refer to Drive Axle Assembly Replace- 
ment in this Group. 


IDENTIFICATION 

Model 35 axle has the assembly part number and 
gear ratio listed on a tag. The tag is attached to the 
left side of the housing cover (Fig. 1). Build date 
identification codes on axles are stamped on the axle 
shaft tube cover side. The Model 35 axle has a flat 
housing cover gasket flange at the outer edge (Fig. 
1). 

The 8 1/4 axle has the build date code and gear 
ratio tags attached to the housing cover (Fig. 2). The 
housing cover gasket has a rolled gasket flange at 
the outer edge (Fig. 2). 

e The Model 35 axle has shaft tubes that are 
2.625 inch (66.67 mm) in diameter. 

e The 8 1/4 axle has axle shaft tubes that are 
3.0—-inch (76.2 mm) in diameter. 


STANDARD DIFFERENTIAL OPERATION — 

The differential gear system divides the torque 
between the axle shafts. It allows the axle shafts to 
rotate at different speeds when turning corners. 

Each differential side gear is splined to an axle 
shaft. The pinion gears are mounted on a pinion 
mate shaft and are free to rotate on the shaft. The 
pinion gear is fitted in a bore in the differential case 
and is positioned at a right angle to the axle shafts. 

In operation, power flow occurs as follows: 

e The pinion gear rotates the ring gear 

e The ring gear (bolted to the differential case) 
rotates the case 

e The differential pinion gears (mounted on the 
pinion mate shaft in the case) rotate the side gears 
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Fig. 1 Model 35 Differential Cover 
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Fig. 2 Differential Cover—8 1/4 


e The side gears (splined to the axle shafts) rotate 
the shafts 

During straight- ahead driving, the differential 
pinion gears do not rotate on the pinion mate shaft. 
This occurs because input torque applied to the gears 
is divided and distributed equally between the two 
side gears. As a result, the pinion gears revolve with 
the pinion mate shaft but do not rotate around it 
(Fig. 3). 
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Fig. 3 Differential Operation—Straight Ahead Driving 


When turning corners, the outside wheel must 
travel a greater distance than the inside wheel in 
order to complete a turn. The difference must be 
compensated for, to prevent the tires from scuffing 
and skidding through turns. To accomplish this, the 
differential allows the axle shafts to turn at unequal 
speeds (Fig. 4). In this instance, the input torque 
applied to the pinion gears is not divided equally. 
The pinion gears now rotate around the pinion mate 
shaft in opposite directions. This allows the side gear 
and axle shaft attached to the outside wheel to rotate 
at a faster speed. 
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Fig. 4 Differential Operation—On Turns 
DIAGNOSIS AND TESTING 


GENERAL INFORMATION 
Axle bearing problem conditions are usually caused 

by: . 

e Insufficient or incorrect lubricant 

e Foreign matter/water contamination 

e Incorrect bearing preload torque adjustment 

e Incorrect backlash (to tight) 


OPERATION (Continued) 


— XJ 


When serviced, the bearings must be cleaned thor- 
oughly. They should be dried with lint-free shop tow- 
els. : 

Axle gear problem conditions are usually the result 
of: 

e Insufficient lubrication 

e Incorrect or contaminated lubricant 

e Overloading (excessive engine torque) or exceed- 
ing vehicle weight capacity | 

e Incorrect clearance or backlash adjustment 

Insufficient lubrication is usually the result of a 
housing cover leak. It can also be from worn axle 
shaft or pinion gear seals. Check for cracks or porous 
areas in the housing or tubes. : 

Using the wrong lubricant will cause overheating 
and gear failure. Gear tooth cracking and bearing 
galling are indicators of this. | 

Axle component breakage is most often the result 
of: | | 

e Severe overloading 

e Insufficient lubricant 

e Incorrect lubricant 

e Improperly tightened components 

Overloading occurs when towing heavier than rec- 
ommended loads. Component breakage can occur 
when the wheels are spun excessively. Incorrect 
lubricant quantity contributes to breakage. Loose dif- 
ferential components can also cause breakage. | 

Incorrect bearing preload or gear backlash will not 
result in component breakage. Misadjustment will 
produce enough noise to cause service repair before a 
failure occurs. If a misadjustment condition is not. 
corrected, component failure can result. 

Excessive bearing preload may not be noisy. This 
condition will cause high temperature which can 
result in bearing failure. 


GEAR AND BEARING NOISE 


GEAR NOISE | 

Axle gear noise can be caused by insufficient lubri- 
cant. Incorrect backlash, tooth contact, or worn/dam- 
aged gears can cause noise. 

Gear noise usually happens at a specific speed 
range. The range is 30 to 40 mph, or above 50 mph. 
The noise can also occur during a specific type of 
driving condition. These conditions are acceleration, 
deceleration, coast, or constant load. 

When road testing, accelerate the vehicle to the 
speed range where the noise is the greatest. Shift 
out—of—gear and coast through the peak—noise range. 
If the noise stops or changes greatly, check for insuf- 
ficient lubricant. Incorrect ring gear backlash, or 
gear damage can cause noise changes. 

Differential side and pinion gears can be checked 
by turning the vehicle. They usually do not cause 
noise in straight—ahead driving. The side gears are 


DIAGNOSIS AND TESTING (Continued) 


loaded during vehicle turns. If noise does occur dur- 
ing vehicle turns, the side or pinion gears could be 
worn or damaged. A worn pinion gear mate shaft can 
also cause a snapping or a knocking noise. 


BEARING NOISE 

The axle shaft, differential ee pinion. gear bear- 
ings can all produce noise when worn or damaged. 
Bearing noise can be either a whining, or a growling 
sound. | 

Pinion gear bearings have a constant—pitch noise. 
This noise changes only with vehicle speed. Pinion 
bearing noise will be higher because it rotates at a 
faster rate. Drive the vehicle and load the differen- 
tial. If bearing noise occurs the pinion rear bearing is 
the source of the noise. If the bearing noise is heard 
during a coast, front bearing is the source. 

Worn, damaged differential bearings usually pro- 
duce a low pitch noise. Differential bearing noise is 
similar to pinion bearing. The pitch of differential 
bearing noise is also constant and varies only with 
vehicle speed. 

Axle shaft bearings produce noise and vibration 
when worn or damaged. The noise generally changes 
when the bearings are loaded. Road test the vehicle. 
Turn the vehicle sharply to the left and to the right. 
This will load the bearings and change the noise 
level. Where axle bearing damage is slight, the noise 
is usually not noticeable at speeds above 30 mph. 


LOW SPEED KNOCK 


Low speed knock is generally caused by a worn 
U-joint or by worn side—gear thrust washers. A worn 
pinion gear shaft bore will also cause low speed 
knock. 


VIBRATION 


Vibration at the rear of the vehicle is usually 
caused by a: 

e Damaged drive shaft 

e Missing drive shaft balance weight 
Worn, out—of—balance wheels 
Loose wheel lug nuts 
Worn U-joint 
Loose spring U—bolts 
Loose/broken springs 
Damaged axle shaft bearings 
Loose pinion gear nut 
Excessive pinion yoke run out 
Bent axle shaft 

Check for loose or damaged front-end components 
or engine/transmission mounts. These components 
can contribute to what appears to be a rear—end 
vibration. Do not overlook engine accessories, brack- 
ets and drive belts. 

All driveline components should be examined 
before starting any repair. 
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Refer to Group 22, Wheels and Tires for aequene: 
information. 


DRIVELINE SNAP 


A snap or clunk noise when the velidle is shifted 
into gear (or the clutch engaged), can be caused by: — 

e High engine idle speed © 

Loose engine/transmission/transfer case » mounts 

Worn U-joints | 
Loose spring mounts | 
Loose pinion gear nut and yoke 
Excessive ring gear backlash 
Excessive side gear/case clearance 

The source of a snap or a clunk noise can be declan 
mined with the assistance of a helper. Raise the vehi- 
cle on a hoist with the wheels free to rotate. Instruct 
the helper to shift the transmission into gear. Listen 
for the noise, a mechanics stethoscope is helpful in 
isolating the source of a noise. 


REAR AXLE ALIGNMENT 


MEASUREMENT 

The following procedure can be used to determine 
if abnormal rear tire tread wear is the result of a 
bent or deformed rear axle shaft. 

(1) Raise both rear wheels off the surface with a 
frame contact hoist. 

(2) Attach a one-inch long piece of masking tape 
at the center of each tire tread for use as reference 
marks. 

(3) Rotate the rear wheels until both reference 
marks face the front of the vehicle. Measure the dis- 
tance between the outside edges of the two pieces of 
tape. Record this measurement as the front of tire 
(FTR) measurement. 

(4) Rotate the rear wheels until both reference 
marks face the rear of the vehicle. Measure the dis- 
tance between the outside edges of the two pieces of 
tape. Record this measurement as the rear of tire 
(RTR) measurement. 

(5) Subtract the (RTR) measurement from the 
(FTR) measurement to obtain the amount of wheel 
toe. The acceptable rear wheel toe—in position is 1/16 
in. (1.6 mm) to 3/16 inch (4.8 mm) toe—out. 

(6) Rotate the rear wheels until the reference 
marks are facing downward. Measure the distance 
between the outside edges of the two pieces of tape. 
Record this measurement as the bottom of tire (BTR) 
measurement. | 

(7) Average the (FTR) and the (RTR) distance mea- 
surements. Subtract the (BTR) measurement from 
this average distance to obtain the camber. The 
acceptable amount of camber is 1/16 inch to 3/32 inch © 
(1.6 to 2.4 mm). 

(FTR + RTR) DIVIDED BY 2 (TWO) MINUS 
BTR EQUALS CAMBER 


3-46 DIFFERENTIAL AND DRIVELINE 
DIAGNOSIS AND TESTING (Continued) 


If the (BTR) distance measurement is less 
than the average FTR and RTR distance mea- 
surement, the camber will be positive ( + ). If 
the (BTR) distance measurement is greater 
than the average FTR and RTR distance, the 
camber will be negative ( - ). 

If the toe position or camber is not acceptable, a 
bent or deformed rear axle shaft is most likely the 
cause. 


LIMITED SLIP DIFFERENTIAL 


Under normal traction conditions, engine torque is 
divided evenly. With low-—traction surfaces, engine 
torque is transferred to the wheel with the most tire 





Xd 


traction. When diagnosing a limited-—slip differential 
the wheel with the least traction can continue spin- 
ning. 

The most common problem is a chatter noise when 
turning corners. Check for incorrect or contaminated 
lubricant. Replace the gear lubricant if necessary. 

e With Trac—Lok™ differentials add a container of 
Mopar Trac—Lok Lubricant. 

This will correct the condition in most instances. If 
the chatter persists, clutch damage could have 
occurred. 

After changing the lubricant, drive the vehicle and 
make 10 to 12 slow, figure—eight turns. This maneu- 
ver will pump lubricant through the clutches. 
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SERVICE DIAGNOSIS 


CONDITION 


WHEEL NOISE 


AXLE SHAFT NOISE 


AXLE SHAFT BROKE 


| DIFFERENTIAL CASE 
CRACKED 


DIFFERENTIAL GEARS 
SCORED 


LOSS OF LUBRICANT 
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SERVICE DIAGNOSIS 


. Wheel loose. 
. Faulty, brinelled wheel bearing. 


. Misaligned axle shaft tube. 
. Bent or sprung axle shaft. 
. End play in drive pinion 


bearings. 


. Excessive gear backlash 


between ring gear and pinion 
gear. 


. Improper adjustment of drive 


pinion gear shaft bearings. 


. Loose drive pinion gearshaft 


yoke nut. 


. Improper wheel bearing 


adjustment. 


. Scuffed gear tooth contact 


surfaces. 


Misaligned axle shaft tube. 


. Vehicle overloaded. 
. Erratic clutch operation. 


. Grabbing clutch. 


. Improper adjustment of 


differential bearings. 


. Excessive ring gear backlash. 
. Vehicle overloaded. 


. Erratic clutch operation. 


. Insufficient lubrication. 


. Improper grade of lubricant. 


. Excessive spinning of one 


wheell/tire. 


. Lubricant level too high. 





POSSIBLE CAUSES CORRECTION 


. Tighten loose nuts. 
. Faulty or brinelled bearings must be replaced. 


. Inspect axle shaft tube alignment. Correct as necessary. 
. Replace bent or sprung axle shaft. 
. Refer to Drive Pinion Bearing Pre-Load Adjustment. 


. Check adjustment of ring gear backlash and pinion gear. 


Correct as necessary. 


. Adjust drive pinion shaft bearings. 
. Tighten drive pinion gearshaft yoke nut with specified torque. 
. Readjust as necessary. 


. If necessary, replace scuffed gears. 


. Replace broken axle shaft after correcting axle shaft tube 


alignment. 


. Replace broken axle shaft. Avoid excessive weight on vehicle. 
. Replace broken axle shaft after inspecting for other possible 


causes. Avoid erratic use of clutch. 


. Replace broken axle shaft. Inspect clutch and make necessary 


repairs or adjustments. 


. Replace cracked case; examine gears and bearings for possible 


damage. At reassembly, adjust differential bearings properly. 


. Replace cracked case; examine gears and bearings for possible 


damage. At reassembly, adjust ring gear backlash properly. 


. Replace cracked case; examine gears and bearings for possible 


damage. Avoid excessive weight on vehicle. 


. Replace cracked case. After inspecting for other possible 


causes, examine gears and bearings for possible damage. 
Avoid erratic use of clutch. 


. Replace scored gears. Scoring marks on the drive face of gear 
teeth or in the bore are caused by instantaneous fusing of the 
mating surfaces. Scored gears should be replaced. Fill rear 
differential housing to required capacity with proper lubricant. 
Refer to Specifications. 


. Replace scored gears. Inspect all gears and bearings for 


possible damage. Clean and refill differential housing to 
required capacity with proper lubricant. 


. Replace scored gears. Inspect all gears, pinion bores and shaft 


for damage. Service as necessary. 


. Drain excess lubricant by removing fill plug and allow lubricant 


to level at lower edge of fill plug hole. 


J9503-3 
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DIAGNOSIS AND TESTING (Continued) 


| CONDITION 





LOSS OF LUBRICANT 


| AXLE OVERHEATING 


GEAR TEETH BROKE 
| (RING GEAR AND PINION) 


| AXLE NOISE 


. Worn axle shaft seals. 





SERVICE DIAGNOSIS (CONT’D) 


POSSIBLE CAUSES 


. Cracked differential housing. — 
. Worn drive pinion gear shaft 


seal. 


. Scored and worn yoke. 
. Axle cover not properly sealed. 


. Lubricant level too low. 
. Incorrect grade of lubricant. 


. Bearings adjusted too tight. 
. Excessive gear wear. 


. Insufficient ring gear backlash. 


. Overloading. 
. Erratic clutch operation. 
. lce-spotted pavements. 


. Improper adjustments. 


. Insufficient lubricant. 


. Improper ring gear and drive 


pinion gear adjustment. 


. Unmatched ring gear and drive 


pinion gear. 


. Worn teeth on ring gear or 


drive pinion gear. 


. Loose drive pinion gear shaft 


bearings. 


. Loose differential bearings. 
. Misaligned or sprung ring gear. 
. Loose differential bearing cap 


bolts 






. Replace worn seals. 






CORRECTION 





. Repair or replace housing as necessary. 
. Replace worn drive pinion gear shaft seal. 


. Replace worn or scored yoke and seal. 
. Remove cover and clean flange and reseal. 


. Refill differential housing. 
. Drain, flush and refill:with correct amount of the correct 


lubricant. 


. Readjust bearings. 
. Inspect gears for excessive wear or scoring. Replace as 


necessary. 


. Readjust ring gear backlash and inspect gears for possible 


scoring. 


. Replace gears. Examine other gears and bearings for possible 


damage. , 


. Replace gears and examine the remaining parts for possible 


damage. Avoid erratic clutch operation. 


. Replace gears. Examine the remaining parts for possible 


damage. Replace parts as required. 


. Replace gears. Examine other parts for possible damage. 


Ensure ring gear backlash is correct. 


. Refill axle with correct amount of the proper lubricant. 


Also inspect for leaks and correct as necessary. 


. Check ring gear and pinion gear teeth contact pattern. — 


. Remove unmatched ring gear and drive pinion gear. 


Replace with matched gear and drive pinion gear set. 


. Check teeth on ring gear and drive pinion gear for correct 


contact. If necessary, replace with new matched set. 


. Adjust drive pinion gearshaft bearing preload torque. 


. Adjust differential bearing preload torque. 
. Measure ring gear runout. 
. Tighten with specified torque 
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PROCEDURES 


LUBRICANT CHANGE 


The gear lubricant will drain quicker if the vehicle 
has been recently driven. 

(1) Raise and support the vehicle. 

(2) Remove the lubricant fill hole plug from the 
differential housing cover. 

(3) Remove the differential housing cover and 
drain the lubricant from the housing. 

(4) Clean the housing cavity with a flushing oil, 
light engine oil or lint free cloth. Do not use water, 
steam, kerosene or gasoline for cleaning. 

(5) Remove the sealant from the housing and cover 
surfaces. 

(6) Apply a bead of Mopar Silicone Rubber Sealant 
to the housing cover (Fig. 5). Allow the sealant to 
cure for a few minutes. 


SEALING CONTOUR OF BEAD 


SURFACE 







BEAD \ 
THICKNESS 


6.35mm (1/4") J9302-30 


Fig. 5 Typical Housing Cover With Sealant 


Install the housing cover within 5 minutes 
after applying the sealant. 

(7) Install the cover and any identification tag. 
Tighten the cover bolts to 41 N-m (80 ft. lbs.) torque. 

(8) Refill differential with Mopar Hypoid Gear 
Lubricant to bottom of the fill plug hole. 


CAUTION: Overfilling the differential can result in 
lubricant foaming and overheating. 


Trac—Lok Differentials; A container of Trac—Lok 
lubricant (friction modifier) should be added after 
repair service or a lubricant change. 

(9) Install the fill hole plug and lower the vehicle. 
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Limited slip differential vehicles should be road 
tested by making 10 to 12 slow figure—eight turns. 
This maneuver will pump the lubricant through the 
clutch discs to eliminate a possible chatter noise com- 
plaint. 


REMOVAL AND INSTALLATION 


DRIVE AXLE ASSEMBLY REPLACEMENT—xXJ 
VEHICLES 


REMOVAL , 

(1) Raise the vehicle and position support stands 
under the frame rails slightly in front the springs. 

(2) Remove the rear wheels. 

(3) Mark the drive shaft yoke and axle pinion yoke 
for alignment reference. Disconnect the drive shaft 
from the axle. 

(4) Disconnect the axle vent hose. | 

(5) Disconnect the parking brake cables at the 
equalizer or backing plate. 

(6) Disconnect the shock absorbers from the axle 
brackets. | 

(7) Disconnect the brake hose at the axle junction 
block. Do not disconnect the wheel cylinder tub- 
ing fittings. 

(8) If equipped, disconnect ABS wiring connections 
at the axle. 

(9) Support the axle with a hydraulic jack under 
the differential. | 

(10) Remove the spring U-bolts from the plate 
brackets. | | 

(11) Lower the jack enough to remove the axle. 


INSTALLATION 


CAUTION: Suspension components with rubber 
bushings should be tightened with the vehicle at 
normal height. It is important to have the springs 
supporting the weight of the vehicle when the fas- 
teners are torqued. If springs are not at their normal 
ride position, vehicle ride comfort could be affected 
and premature bushing wear may occur. Rubber 
bushings must never be lubricated. 


(1) Support the axle on a hydraulic jack under the 
differential. Position the axle under the vehicle. 

(2) Raise the axle and align the spring center bolts 
with the locating holes in the axle pads and plate 
brackets. 

(3) Install the spring U-bolts through the plate 
brackets and tighten to 70 N-m (52 ft. Ibs.) torque. 

(4) Install ABS wiring connections (if equipped) at 
the axle. 

(5) Connect the brake hose at the axle junction 
block. 7 
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REMOVAL AND INSTALLATION (Continued) 


(6) Install the shock absorbers to the axle brackets 
and tighten to 62 N-m (46 ft. lbs.) torque. 

(7) Connect the parking brake cables at the equal- 
izer or backing plate. | 

(8) Connect the vent hose to the tube fitting. 

(9) Align the reference marks and connect the 
drive shaft to the axle yoke. Tighten the U-joint 
clamp bolts to 19 N-m (14 ft. lbs.) torque. 

(10) Check differential lubricant and add if neces- 
sary. 

(11) Install the wheel and tire. 

(12) Bleed the brakes. 

(13) Remove the supports and lower the vehicle. 


PINION SHAFT SEAL REPLACEMENT 


REMOVAL 

(1) Raise and support the vehicle. 

(2) Remove wheel and tire assemblies. 

(3) Mark the drive shaft yoke and pinion yoke for 
installation alignment reference. 

(4) Remove the drive shaft from the yoke. 

(5) Rotate the pinion gear three or four times. 
Make sure brakes are not dragging during this 
procedure. | 

(6) Measure the amount of torque (in Newton—me- 
ters or inch—pounds) necessary to rotate the pinion 
gear with a torque wrench. Note the torque for 
installation reference. It must be known to prop- 
erly adjust the pinion gear bearing preload 
torque after seal installation. 

(7) Remove the pinion yoke nut and washer. Use 
Remover C-—452 and Wrench C-—3281 to remove the 
pinion yoke (Fig. 6). 

(8) Mark the positions of the yoke and pinion gear 
for installation alignment reference. 


Z SPECIAL TOOL 


SPECIAL TOOL 7 YOKE 


C-452 J9102-31 


Fig. 6 Pinion Yoke Removal 


(9) Use Remover 7794A and slide hammer to 
remove the pinion gear seal (Fig. 7). 








SPECIAL TOOL 
TI94AA 






SLIDE HAMMER 
PINION SEAL 


J9402-59X 


Fig. 7 Seal Removal 


INSTALLATION | 

(1) Apply a light coating of gear lubricant on the 
lip of pinion seal. Install seal with Installer D—163 
and Handle C-—4171 (Fig. 8). | 


HANDLE 


INSTALLER 
— . 


7 J9502-1 


Fig. 8 Pinion Seal Installation 


(2) Align the installation reference marks and 


install yoke on the pinion gear with Installer 
W-162D. | 


(3) Install a new nut on the pinion gear. Tighten 


the nut only enough to remove the shaft end 
play. 


XJ 
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REMOVAL AND INSTALLATION (Continued) | 


CAUTION: Exercise care during the bearing preload 
torque adjustment. Do not over-—tighten, or loosen 
and then re—tighten the nut. Do not exceed the 
bearing preload torque. The collapsible preload 
spacer on the shaft will have to be replaced. The 
bearing preload torque will be re—adjusted after- 
ward. oe = 


(4) Install a ence and inch—pound torque wrench 
on the pinion nut. 

(5) Rotate the shaft with the torque wrench and 
note the torque. — | 

The required preload torque is ‘equal to the 
amount recorded during removal plus an addi- 
tional 0.56 N-m (5 in. Ibs.). 

(6) Use Flange Wrench C3281 to retain the yoke 
and shaft (Fig. 9). Tighten the shaft nut in very 
small increments. 


DIFFERENTIAL 
HOUSING 






* TORQUE WRENCH 
49002 -94 


Fig. 9 Tightening Pinion Shaft Nut 


(7) Continue tightening the shaft nut in small 
increments until the correct bearing preload torque is 
attained. | 

(8) Align the installation reference marks and 
attach the drive shaft to the yoke. 

(9) Add API grade GL 5 hypoid gear lubricant to 
the differential housing, if necessary. 

(10) Install wheel and tire assemblies. 

(11) Lower the vehicle. 


AXLE SHAFT | 


REMOVAL 
(1) Raise and support the vehidle: 
(2) Remove the wheel and tire. 


(3) Remove the brake drum. — : 

(4) Clean all the foreign material from housing 
cover area. 

(5) Loosen the housing cover bolts. Drain the lubri- 
cant from the housing and the > axle shaft pues, 
Remove the housing cover. 

(6) Rotate the differential case so that. the pinion 
mate gear shaft lock screw is accessible. Remove the 
lock screw and the pinion mate ial shaft: from the 
case ig. mys 





| Qo’, MATE SHAFT 
J9302-47 . Se : ian 
Fig. 10 Mate Shaft Lock Screw 
(7) Force the axle shaft i in toward the center of the 


vehicle. Remove the axle shaft C-clip lock from the 
axle shaft (Fig. 11). 


CLIP 
LOCK 






Reena pete 


- " 49003- 45 
Fig. 11 Axle Shaft C—Clip Lock 


(8) Remove the axle shaft. Use care to prevent 
damage to the axle shaft bearing and seal, which will 
remain in the axle shaft tube. 

(9) Inspect axle shaft seal for leakage or damage. 

(10) Inspect the roller bearing contact surface on 
the axle shaft for signs of CEE ee galling and pit- 
ting. 
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REMOVAL AND INSTALLATION (Continued) 


(11) If any of these conditions exist, the axle shaft 
and bearing or seal must be replaced. 


INSTALLATION 

(1) Lubricate the bearing bore and seal lip with 
gear lubricant. Insert the axle shaft through the seal, 
bearing, and engage it with the side gear splines. 
Use care to prevent the shaft splines from dam- 
aging the axle shaft seal lip. 

(2) Insert the C-—clip lock in the end of the axle 
shaft. Push the axle shaft outward to seat the C—clip 
lock in the side gear. 

(3) Insert the mate shaft into the case and through 
the thrust washers and pinion gears. Align the hole 
in shaft with the hole in the differential case and 
install the lock screw with Loctite® on the threads. 
Tighten the screw to 19 N-m (14 ft. lbs.) torque. 

(4) Install the cover and add fluid. Refer to the 
Drain and Refill in this section. — 


AXLE SHAFT SEAL AND BEARING 


REMOVAL | oe 

(1) Remove the axle shaft. Refer to the Removal 
procedures in this Group. 

(2) Remove the axle shaft seal from the end of the 
axle shaft tube with a small pry bar. 

(3) Remove the bearing if it appears damaged. 

The seal and bearing can be removed at the same 
time with the bearing removal tool. 

(4) Remove the axle shaft bearing from the tube 
(Fig. 12) with Bearing Removal Tool Set 6310 (T. Ar 
960-02). 


AXLE SHAFT 
TUBE 





THREADED 
ROD 


J9003-51 


ADAPTER 


FOOT 


Fig. 12 Axle Shaft Bearing Removal Tool 





XJ 


(5) Inspect the axle shaft tube bore for roughness 
and burrs. Remove as necessary. 


CAUTION: Inspect the housing bore for burrs. 
Remove them if they exist. : 


INSTALLATION | 

Do not install the original axle shaft seal. 
Always install a new seal. 

(1) Wipe the bore in the axle shaft tube clean. 

(2) Install axle shaft bearing with Installer 6436 
and Handle C—4171. Ensure part number on the 
bearing must go against the Installer. 

(3) Install the new axle shaft seal (Fig. 13) with 


Installer 6437 and Handle C—4171. 


SPECIAL 
TOOL 6437 





SEAL 


SPECIAL AXLE 
TOOL SHAFT _ 
C-4171 TUBE | 


J9103-8 


Fig. 13 Axle Shaft Seal Installation | 


(4) Install the Axle Shaft. Refer to the installation 
procedure. 


DISASSEMBLY AND ASSEMBLY 
DIFFERENTIAL REMOVAL 


To service the differential the axle shafts must be 
removed. Refer to the removal procedures in this 
Group. 

(1) Note the installation reference letters stamped 
on the bearing caps and housing machined sealing 
surface (Fig. 14). 

(2) Remove the differential bearing caps. 

(3) Position Spreader W-129B with the tool dowel 
pins seated in the locating holes (Fig. 15). Install the 
hold down clamps and tighten the tool turnbuckle 
finger—tight. 

(4) Install a pilot stud at the left side of the differ- 
ential housing. Attach Dial Indicator to housing pilot 
stud. Load the indicator plunger against the opposite 
side of the housing (Fig. 15) and zero the indicator. 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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INSTALLATION 
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INSTALLATION? 
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Fig. 14 Bearing Cap Identification | | 
SPECIAL TOOL | DIAL 
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Fig. 16 Differential Removal 
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Fig. 15 Spread Differential Housing “ IU) 5a 
Baa 
CAUTION: Do not spread over 0.38 mm (0.015 in). If . ASE) 
the housing is over—separated, it could be distorted ey 
or damaged. (1 SIA 





(5) Separate the housing enough to remove the 
case from the housing. Measure the distance with the 
dial indicator (Fig. 15). 

(6) Remove the dial indicator. 


(7) Pry the differential case loose from the hous- PINION a 
ing. To prevent damage, pivot on housing with the MATE GEAR SIDE GEAR © J9203-6] 
end of the pry bar against spreader (Fig. 16). oe a 

(8) Remove the case from housing. Mark or tag Fig. 17 Pinion Mate Gear Removal 
bearing cups and outboard shim/spacer (selected (3) Remove the differential side gears and thrust 
thickness) indicating which side they were removed. washers. 


Remove spreader from housing. 
DIFFERENTIAL ASSEMBLE 


STANDARD DIFFERENTIAL (1) Differential side gears and thrust washers 
(2) Pinion gears and thrust washers 
DISASSEMBLE (3) Pinion gear mate shaft (align holes in shaft 
(1) Remove pinion gear mate shaft. and case) 
(2) Rotate the differential side gears and remove (4) Lubricate all differential components with 


the pinion mate gears and thrust washers (Fig. 17). hypoid gear lubricant. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(5) Install differential case in axle housing. Refer (5) Remove the front pinion bearing cup and seal 
to Differential removal and installation procedure. . with Remover D-—147 and Handle C-—4171 (Fig. 20). 
PINION GEAR 
REMOVAL 


(1) Remove the pinion yoke nut and washer. Use 
Remover C-—452 and Wrench C—8281 to remove the 
pinion yoke (Fig. 18). 


2 SPECIAL TOOL 





“HANDLE 





R | | a, 
SPECIAL TOOL YOKE EMOVER | 9302-22 


C-452 J9102-31 
Fig. 20 Front Bearing Cup Removal 


Fig. 18 Pinion Yoke Removal (6) Remove the rear bearing cup from housing 


(2) Remove the pinion gear from housing (Fig. 19). (Fig. 21). Use Remover D-148 and Handle C-4171. 
Catch the pinion with your hand to prevent it from 
falling and being damaged. 


RAWHIDE 
HAMMER as a 
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Fig. 21 Rear Bearing Cup Removal 


J9302-25 


Fig. 19 Remove Pinion Gear 


(3) Remove the pinion gear seal with a slide ham- 
mer or pry out with bar. 
(4) Remove oil slinger, front bearing. 


Kd 


DISASSEMBLY AND ASSEMBLY (Continued) 














(7) Remove the collapsible preload spacer (Fig. 22). 


TO __ COLLAPSIBLE 


| =I SPACER 
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OIL GEAR 
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Fig. 22 Collapsible Spacer 


(8) Remove the inner bearing from the pinion with 
Puller C—293PA and Adapter C—293-—39 (Fig. 23). 

Place adapter rings so they do not damage 
the bearing cage. 


SPECIAL 
TOOL 
C-293-PA 


DRIVE 
PINION 
GEAR 
SHAFT 


ADAPTERS 


Fig. 23 Inner Bearing Removal 


(9) Remove the depth shims from the pinion gear 
shaft. Record the thickness of the depth shims. 
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3-900 


PINION GEAR INSTALLATION | 

In production depth select shims are _ placed 
between the inner pinion bearing cone and pinion 
gear. For service the select shims are placed under 
the inner bearing cup. 

(1) Place the depth shims (and baffle if equipped) 
in the pinion gear rear bearing bore. Install the bear- 
ing cup with Installer D-146 and Driver Handle 
C—4171 (Fig. 24). Ensure cup is correctly seated. 


INSTALLER 





HANDLE J9402-66 


Fig. 24 Pinion Rear Bearing Cup Installation 
(2) Install the pinion front bearing cup with 
Installer D-130 and Handle C-—4171 (Fig. 25). 


INSTALLER HANDLE 


J9402-65 





Fig. 25 Pinion Front Bearing Cup Installation 
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(3) Install pinion front bearing, oil slinger. Apply a 
light coating of gear lubricant on the lip of pinion 
seal. Install seal with Installer D—163 and Handle 
C-4171 (Fig. 26). | 







— HANDLE 
“_ paeneee 
— —— ree 
J9502-1 


Fig. 26 Pinion Seal Installation 


(4) Install the rear bearing (and slinger if used) on 
the pinion gear with Installer W—262 (Fig. 27). 


INSTALLATION 
TOOL 


DRIVE 
PINION GEAR 
SHAFT 


REAR BEARING 


PINION GEAR J9003-67 


Fig. 27 Shaft Rear Bearing Installation 


(5) Install a new collapsible preload spacer on pin- 
ion shaft and install pinion gear in housing (Fig. 28). 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 28 Collapsible Preload Spacer 


(6) Install yoke with Installer. W-162D and 
Wrench C-—3281 (Fig. 29). 


SPECIAL DIFFERENTIAL 
TOOL ~ HOUSING 
W-162-D 





SPECIAL 
TOOL 
C-3281 


J9302-24 


Fig. 29 Pinion Yoke Installation 


(7) Install the yoke washer and a new nut on the 
pinion gear. Tighten the nut to 271 N-m (200 ft. lbs.) 
minimum. Do not over-tighten. Maximum torque 
is 475 N-m (350 ft. lbs.). | 


DISASSEMBLY AND ASSEMBLY (Continued) 


CAUTION: Never loosen pinion gear nut to 
decrease pinion gear bearing preload torque and 
never exceed specified preload torque. If preload 
torque is exceeded a new collapsible spacer must 
be installed. The torque sequence will have to be 
repeated. — | | | 


(8) Use Flange Wrench C-—3281 to retain the yoke 
(Fig. 30). Slowly tighten the nut in small increments 
until the rotating torque is achieved. Measure the 
preload torque frequently to avoid over—tightening 
the nut. 


DIFFERENTIAL 
HOUSING 











YOKE : A (aap 
HOLDING 7 
C-3281 J fii 


TORQUE WRENCH 
J9002-94 


Fig. 30 Tightening Pinion Nut 


(9) Check bearing preload torque with an inch 
pound torque wrench (Fig. 31). The torque necessary 
to rotate the pinion gear should be: 

e Original Bearings — 1 to 3 N-m (10 to 20 in. 
Ibs.). 7 
e New Bearings — 2 to 5 N-m (15 to 35 in. lbs.). 


DIFFERENTIAL ASSEMBLY 


(1) Install the following components in the differ- 
ential case. —?, 

e Differential side gears and thrust washers 

e Pinion gears and thrust washers 
e Pinion gear mate shaft (align holes in shaft and 
case) : | 

(2) Lubricate all differential components with 
hypoid gear lubricant. 


PINION GEAR DEPTH INFORMATION 


Ring and pinion gears are supplied as matched 


sets only. The identifying numbers for the ring and 
pinion gear are etched into the face of each gear (Fig. 
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PINION YOKE 


INCH POUND ¢ 
TORQUE WRENCH 
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Fig. 31 Check Pinion Gear Torque 


32). A plus (+) number, minus (—) number or zero (0) 
is etched into the face of the pinion gear. This num- 
ber is the amount (in thousandths of an inch) the 
depth varies from the standard depth setting of a 
pinion etched with a (0). The standard setting from 
the center line of the ring gear to the back face of the 
pinion is 96.8 mm (3.813 inches) for Model 35 axles. 
The standard depth provides the best teeth contact 
pattern. 


DRIVE PINION 


PRODUCTION GEAR DEPTH 
NUMBERS VARIANCE 


GEAR MATCHING NUMBER 


(SAME AS RING GEAR NUMBER) J9003-100 


Fig. 32 Pinion Gear ID Numbers 
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DISASSEMBLY AND ASSEMBLY (Continued) 


THE BUTTON END ON THE PINION GEAR HEAD 
IS NO LONGER A MACHINED-TO-SPECIFICATIONS 
SURFACE. DO NOT USE THIS SURFACE FOR PIN- 
ION DEPTH SETUP OR CHECKING (Fig. 33). 


INNER PINION | 
BEARING _ 






96.8mm 


3.813 in. BUTTON END 


4 RING GEAR 


J9403-47 


CENTERLINE OF 
i 
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Fig. 33 Pinion Gear Head 


Compensation for pinion depth variance is 
achieved with select shims. In production the shims 
are placed between the pinion gear and the inner 
pinion bearing cone. For service the shims are placed 
under the inner pinion bearing cup (Fig. 34). ) 

If a new gear set is being installed, note the 
depth variance etched into both the original 
and replacement pinion gear. Add or subtract 
the thickness of the original depth shims to 
compensate for the difference in the depth vari- 
ances. Refer to the Depth Variance charts. 


XJ 
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PINION 
BEARING DEPTH | 
CUP SHIMS J9303-7 


Fig. 34 Shim Locations 


Note where Old and New Pinion Marking columns 
intersect. Intersecting figure represents plus or 
minus amount needed. 

For example, if old pinion is plus (+) 1 and the new 
pinion is minus (—) 3, intersecting figure is (+) 0.004 
in. (0.10 mm). Add this amount to the original shim. 
Or if the old pinion is (—) 3 and the new pinion is (—) 
2, intersecting figure is (—) 0.001 in. (0.025 mm). Sub- 
tract this amount from original shim. Refer to the 
Pinion Gear Depth Variance Chart. 


PINION GEAR DEPTH VARIANCE 


Original Pinion 
Gear Depth 
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— Pinion Gear ae Variance | 





ee Ce ed 
[= [as [0m [aso | 0 | -asor | oom | mae | anor | -am 
i 
es ee eee ee 
ee eS eee ee 


J8902-46 


XJ 


DISASSEMBLY AND ASSEMBLY (Continued) 


PINION MEASUREMENT AND ASSEMBLY 


PINION GEAR DEPTH MEASUREMENT 

Pinion gear depth pose cment is necessary 
when; 

e Axle housing or differential case is eeplneed 

e Pinion select shim pack is unknown 

e Ring and pinion gears are replaced 

Measurements are taken with pinion cups and pin- 
ion bearings installed in housing. Take measure- 
ments with Pinion Gauge Set 6774, Pinion Block 
6735 and Dial Indicator C-3339 (Fig. 35). 


DIAL INDICATOR 
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Fig. 35 Pinion Gear Depth Gauge Tools 


(1) Assemble Pinion Gauge Set, Pinion Block and 
pinion bearings. Install assembly into differential 
pinion gear bore and hand tighten cone (Fig. 36). 


PINION BLOCK 


PINION HEIGHT 
BLOCK 
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Fig. 36 Pinion Height Block 
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' (2) Place Arbor Disc 6732 on Arbor D-115-38 and 
position in the bearing cradles (Fig. 37). Install dif- 
ferential bearing caps on Arbor Discs and enter 
caps snug only. 

Arbor Discs have different steps to fit other 
axle sizes. Pick correct size step for axle being 
serviced. , 


ARBOR DISC 








PINION BLOCK 


ARBOR 


PINION 


HEIGHT BLOCK 19403-37 


Fig. 37 Gauge Tools In Housing © 


(3) Firmly place Scooter Block and Dial Indicator 
on pinion height block tool and zero the dial indicator 
pointer. 

(4) Slide the Scooter Block across the arbor while 
observing indicator (Fig. 38). Record the longest 
travel distance, whether inward (—) or outward (+), 
indicated by the pointer. 


{ 


™ 
SCOOTER BLOCK 


ARBOR 





DIAL 
INDICATOR \/# 
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Fig. 38 Pinion Gear Depth Measurement 


The plunger travel distance indicated, plus or 
minus the variance etched in the gear is the 
required thickness for the depth shims. — 

(5) Measure the thickness of each depth shim with 
a micrometer and combine the shims necessary for 
total required shim pack thickness.Include oil 
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DISASSEMBLY AND ASSEMBLY (Continued) 


slinger or baffle thickness with the total shim 
pack thickness. 

(6) Remove the measurement tools from the differ- 
ential housing. 


DIFFERENTIAL MEASUREMENT AND 
INSTALLATION 


DIFFERENTIAL SHIM PACK MEASUREMENT 

(1) Install the bearings on the hub with Installer 
C-3716A and Driver Handle C-—4171. 

(2) Match each bearing cup with bearing (original). 
Install the Pape on the bearings. 


NOTE: It is recommended whenever bearings are 
removed that they be replaced. 


(3) Install the differential case in the housing. 

(4) Install the outboard shim/spacer (selected 
thickness) on each side between bearing cup and 
housing (Fig. 39). Use 0.142 in. (3.6 mm) as a start- 
ing point, shim/spacers are available in various thick- 


nesses. 


INSTALL 
0.142-IN. (3.6-MM) THICK 






EACH SIDE 


© DIFFERENTIAL 
CASE J9003-27 


Fig. 39 Differential Bearing Shim Installation 


(5) Install the marked bearing caps in their correct 
positions. Install and snug the bolts. 

(6) Attach a dial indicator to the housing. Position 
the indicator plunger so that it contacts the ring gear 
mating surface (Fig. 40). | 

(7) Pry the differential case to one side and zero 
the dial indicator pointer. | 

(8) Pry the differential case to the opposite side 
and record indicator reading. Reading is additional 
shim thickness needed for zero end play. For exam- 
ple, if reading was 0.008 in. (0.20 mm), an additional 


- XJ 


DIAL 
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e >» DIFFERENTIAL 
CASE 





| | J9003-28 
Fig. 40 Shim Measurement | 


0.004-in. (0.10 mm) thick shim will be needed at 
each side zero end play. 

(9) Install zero end—play shims on each side of 
case. 

The differential bearings must be preloaded — 
to compensate for heat and load during opera- 
tion. 

(10) Add an additional 0.004—in. (0.1 mm) to each 
outboard shim/spacer for bearing preload. 


RING GEAR INSTALLATION 

(1) Invert the differential case and start two ring 
gear bolts. This will provide case—to—ring gear bolt 
hole alignment. 

(2) Install new ring gear bolts and alternately 
tighten to 95-122 N-m (70-90 ft. lbs.) torque (Fig. 41). 


DIFFERENTIAL INSTALLATION 

(1) Position Spreader W—129B with the tool dowel 
pins seated in the locating holes (Fig. 42). Install the 
hold down clamps and tighten the tool turnbuckle 
finger—tight. 

(2) Install a pilot stud at the left side of the differ- 
ential housing. Attach Dial Indicator to housing pilot 
stud. Load the indicator plunger against the opposite 
side of the housing (Fig. 42) and zero the indicator. 


CAUTION: Do not spread over 0.38 mm (0.015 in). If 
the housing is over—separated, it could be distorted — 
or damaged. 





DISASSEMBLY AND ASSEMBLY (Continued) 


TORQUE 
WRENCH 


RING GEAR 
BOLT 






39202-77 


Fig. 41 Ring Gear Bolt Installation 
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Fig. 42 Spread Differential Housing 


(3) Separate the housing enough to install the case 
in the housing. Measure the distance with the dial 
indicator (Fig. 42). 

(4) Remove the dial indicator. 

(5) Install differential and outboard shim/spacer 
(selected thickness) in housing. 

(6) Install case in the housing. Tap the differential 
case to ensure the bearings are fully seated (Fig. 48). 
Remove the spreader. 

(7) Install the bearing caps at their original loca- 
tions (Fig. 44). Tighten the bearing cap bolts to 77 
N-m (57 ft. lbs.) torque. 


BACKLASH AND CONTACT PATTERN ANALYSIS 


(1) Rotate assembly several revolutions to seat 
bearings. Measure backlash at three equally spaced 


INDICATOR: | 
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Fig. 43 Differential Installation 
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Fig. 44 Differential Bearing Cap Reference Letters 


locations around the perimeter of the ring gear with 
a dial indicator (Fig. 45). 

The ring gear backlash must be within 0.12 - 
0.20 mm (0.005 - 0.008 in.). It cannot vary more 
than 0.05 mm (0.002 in.) between the points 
checked. 

If backlash must be adjusted, spacers are available 
in various thicknesses. Adjust the backlash accord- 
ingly (Fig. 46). Do not increase the total shim 
pack thickness, excessive bearing preload and 
damage will occur. 

The ring gear teeth contact patterns will show if 
the pinion gear depth shim(s) have the correct thick- 
ness. It will also show if the ring gear backlash has 
been adjusted correctly. The backlash must be main- 


3-62 DIFFERENTIAL AND DRIVELINE — 


DISASSEMBLY AND ASSEMBLY (Continued) 


DIAL 
INDICATOR 


Fig. 45 Ring Gear Backlash Measurement 


tained within the specified limits until the correct 
tooth contact patterns are obtained. 

(2) Apply a thin coat of hydrated ferric oxide, or 
equivalent, to the drive and coast side of the ring 
gear teeth. 

(3) Rotate the ring gear one complete revolution in 
both directions while a load is being applied. Insert a 
pry bar between the differential housing and the case 
flange. This will produce distinct contact patterns on 
both the drive side and coast side of the ring gear 
teeth. 
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Fig. 46 Backlash Shim Adjustment 


(4) Note patterns in compound. Refer to (Fig. 47) 
for interpretation of contact patterns and adjust 
accordingly. 
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DESIRABLE CONTACT PATTERN. 
PATTERN SHOULD BE CENTERED 


ON THE DRIVE SIDE OF TOOTH. 


PATTERN SHOULD BE CENTERED ON 
THE COAST SIDE OF TOOTH, 

BUT MAY BE SLIGHTLY TOWARD | 
THE TOE. THERE SHOULD ALWAYS 
BE SOME CLEARANCE BETWEEN 
CONTACT PATTERN AND TOP OF 
THE TOOTH. 


RING GEAR BACKLASH CORRECT. 
THINNER PINION GEAR DEPTH 
SHIM REQUIRED. 


RING GEAR BACKLASH CORRECT. 
THICKER PINION GEAR DEPTH 
SHIM REQUIRED. 


PINION GEAR DEPTH SHIM 
CORRECT. DECREASE RING 
GEAR BACKLASH. 


PINION GEAR DEPTH SHIM 
CORRECT. INCREASE RING | 
GEAR BACKLASH. 
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Fig. 47 Gear Tooth Contact Patterns 
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DISASSEMBLY AND ASSEMBLY (Continued) . 


FINAL ASSEMBLY 

(1) Install the axle shafts. Refer to Axle Shaft 
Installation within this group. 

(2) Scrape the residual sealant from the housing 
and cover mating surfaces. Clean the mating surfaces 
with mineral spirits. Apply a bead of Mopar Silicone 
Rubber Sealant on the housing cover (Fig. 48). Allow 
the sealant to cure for a few minutes. 


SEALING 
SURFACE 


CONTOUR OF BEAD 







BEAD 
THICKNESS 


6.35mm (1/4") J9302-30 


Fig. 48 Typical Housing Cover With Sealant 


Install the housing cover within 5 minutes 
after applying the sealant. 

(3) Install the cover on the differential with the 
attaching bolts. Install the identification tag. Tighten 
the cover bolts to 41 N-m (80 ft. lbs.) torque. 


CAUTION: Overfilling the differential can result in 
lubricant foaming and overheating. 


(4) Refill the differential housing with the speci- 
fied quantity of Mopar Hypoid Gear Lubricant. 


(5) Install the fill hole plug and tighten to 34 N-m 


(25 ft. Ibs.) torque. Axles equipped wate Eunnee fill 
plug install plug into cover. 


CLEANING AND INSPECTION 
AXLE COMPONENTS 


Wash differential components with cleaning solvent 
and dry with compressed air. Do not steam can 
the differential components. 


Wash bearings with solvent and towel dry, or dry 
with compressed air. DO NOT spin bearings with 
compressed air. Cup and bearing must be 
replaced as matched sets only. 

Clean axle shaft tubes and oil channels in housing. 

Inspect for; 

e Smooth appearance with no broken/dented sur- 
faces on the bearing rollers or the roller contact sur- 
faces | 

e Bearing cups must not be distorted or cracked 

e Machined surfaces should be smooth and with- 
out any raised edges 

e Raised metal on shoulders of cup — should 
be removed with a hand stone 

e Wear and damage to pinion gear mate shaft, 
pinion gears, side gears and thrust washers. Replace 
as a matched set only. 

e Ring and pinion gear for worn and chipped teeth 

e Ring gear for damaged bolt threads. Replaced as 
a matched set only. 

e Pinion yoke for cracks, worn splines, pitied 
areas, and a rough/corroded seal contact surface. 
Repair or replace as necessary. 

e Preload shims for damage and distortion. Install 
new shims if necessary. 


SPECIFICATIONS 
MODEL 35 AXLE 


Axle Type................ Semi—Floating Hypoid 


Lubricant ........ SAE Thermally Stable 80W—90 
Lubricant Trailer Tow....... Synthetic 75W-—140 
Lube Capacity................ 1.66 L (8.50 pts.) 
Axle Ratio ................ 3.07;,3.55,.8.78,;4.10._ 
Differential 

Bearing Preload............... 0.1 mm (0.004 in.) 
Side Gear Clearance....... 0-0.15 mm eiuia in.) 
Ring Gear | 

Diameter......... Beene nee aes 19. 2 cm (7.562 in.) 
Backlash .......... . .0-0.15 mm (0.005—0.008 in.) 
Pinion Std. Depth........... 96.8 mm (3.813 in.) 
Pinion Bearing Preload 

Original Bearing ..........1-2N-m (10-20 in. lbs.) 
New Bearing............ 1.5-4N-m (15-35 in. lbs.) 
MODEL 35 AXLE 

DESCRIPTION | _ TORQUE 
Fill Hole Plug............... 34 N-m (25 ft. Ibs.) 
Diff. Cover Bolt ............. 41 N-m (80 ft. lbs.) 
Bearing Cap Bolt............ 77 N-m (57 ft. Ibs.) 
Pinion Nut....... .292-427 N-m (215-315 ft. Ibs.) 
Ring Gear Bolt .......95-122 N-m (70-90 ft. lbs.) 


RWAL/ABS Sensor Bolt ...... 24 N-m (18. ft. lbs.) 


XJ — 


SPECIAL TOOLS 
FRONT AXLE—MODEL 35 





Puller—C-293-PA 


pu 


Adapter—C-293-18 


sv 


Adapter—C-293-39 





Puller—C-452 
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Driver—C-3716-A 





Handle—C-4171 
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Arbor, Pinion—W-115-3 Remover—D-148 


Installer—D-130 


| Installer—D163 


‘Installer—D-146 








Plug—SP-3289 





Remover—D-147 





Installer—W-162-D 


XJ —————— ———————— — ———— _————_—— DIFFERENTIAL AND DRIVELINE 


SPECIAL TOOLS (Continued) 





a Gauge Block—6735 


po-= 
= 


Installer—6437 





Puller—7794-A 


Disc, Axle Arbor—6732 
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GENERAL INFORMATION 
INFORMATION 


The housing (Fig. 1) consists of an iron differential 
housing with axle shaft tubes extending from either 
side. The tubes are welded to the housing to form a 
one—piece axle. 

The integral type housing, hypoid gear design has 
the center line of the pinion set below the center line 
of the ring gear. 

The axle has a vent used to relieve internal pres- 
sure caused by lubricant vaporization and internal 
expansion. 

The axle shafts are retained by C-—clips in the dif- 
ferential side gears. 

The removable cover provides a means for servic- 
ing the differential without removing the axle. 

The axles have the gear ratio listed on a tag. The 
tag is attached to the housing cover. 

The differential case is a one—piece design. The dif- 
ferential pinion mate shaft is retained with a 
threaded roll pin. Preload and back lash is adjusted 
by the use of threaded adjusters. Pinion bearing pre- 
load is set and maintained by the use of a collapsible 
spacer. 

Pinion gear depth measurement with gauge set 
6575 is used when; 

e The axle/differential housing is being replaced 

e The original pinion depth shim pack is lost or 
misplaced 


e Replacing the differential case 
e Replacing pinion and differential bearings 


OPERATION 


In a conventional differential, the torque applied to 
the ring gear is transmitted to the axle shafts 
through the differential gears. During normal opera- 
tion, the torque transmitted to each wheel is equal at 
all times. However, if one wheel spins, the opposite 
wheel will generate only as much torque as the spin- 
ning wheel. 

In the Trac—Lok differential, part of the ring gear 
torque is transmitted through clutch packs. The 
clutch packs contain multiple disc. The clutch will 
have radial grooves on the plates, and concentric 
erooves on the discs or bonded fiber material which 
is smooth. 

In operation, the Trac—Lok clutches are engaged by 
two concurrent forces. The first being preload force 
exerted through Belleville spring washers. The sec- 
ond is from separating forces generated by the side 
gears (Fig. 2). | 

The Trac—Lok design provides the normal differen- 
tial action needed for turning corners. It also pro- 
vides for the transmission of equal torque to both 
wheels when driving straight ahead. When one wheel 
loses traction, the clutch packs transfer torque to the 
wheel having the most traction. Trac—lok differentials 
resist wheel spin on bumpy roads. It also provides 
more pulling power when one wheel loses traction. 
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DIFFERENTIAL CASE 

. DIFFERENTIAL BEARING 

. BEARING CUP. 

PINION GEAR SHAFT 

PINION GEAR DEPTH SHIMS — 

. BEARING CUP 

. PINION GEAR SHAFT REAR BEARING 

. BEARING PRELOAD COLLAPSIBLE SPACER 
_ DIFFERENTIAL HOUSING 

PINION GEAR SHAFT FRONT BEARING 
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DIFFERENTIAL AND DRIVELINE 


_ PINION GEARS 


YOKE 22. THRUST WASHERS 
WASHER 23. SHAFT LOCK BOLT 
NUT 24. MATE SHAFT 
LOCK 25. RING GEAR BOLT 
. ADJUSTER 26. COVER 
. BEARING CAP 27. PLUG 
. THRUST WASHER 28. RING GEAR 
. SIDE GEAR ~ 
. CLOCK J9203-14 


Fig. 1 Axle Differential—8 1/4 


Pulling power is continuous until both wheels lose 
traction. If both wheels slip due to unequal traction, 
Trac—Lok operation is normal. In extreme cases of 
differences of traction, the wheel with the least trac- 
tion may spin. This occurs after the Trac—Lok has 


DIAGNOSIS AND TESTING 


NOISE DIAGNOSIS 


transferred as much torque as possible to the non- — 


—spinning wheel. 


LUBRICANT SPECIFICATIONS | 

Multi-purpose, hypoid gear lubricant should be 
used in the 8 1/4 axle. The lubricant should have 
MIL—-L—2105C and API GL 5 quality specifications. 
Mopar Hypoid Gear Lubricant conforms to both of 
these specifications. 

e The factory installed lubricant for the 8 1/4 inch 
rear axle is SAE 80W90 gear lubricant. 

e The factory installed lubricant quantity is 6742 
fluid oz. 


CAUTION: Overfilling the differential can result in — 


lubricant foaming and overheating. | 

lf axle is submerged in water, lubricant must be 
replaced immediately to avoid poss premature 
axle failure. 


If chatter occurs when turning corners, the most 
probable cause is incorrect or contaminated lubri- 
cant. Before removing the Trac—Lok unit for repair, 
drain, flush and refill the axle with the specified 
lubricant. Refer to Lubricant change in this Group. 

A container of Trac—Lok Lubricant (friction modi- 
fier) should be added after. 

Vehicles with a limited slip differential should be 
road tested by making 10 to 12 slow figure—eight 
turns. This maneuver will pump the lubricant 
through the clutch discs. 

Refer to Group 0, Lubrication and Maintenance for 
additional information. | 


DIFFERENTIAL TEST 


WARNING: WHEN SERVICING VEHICLES WITH A 
LIMITED SLIP DIFFERENTIAL DO NOT USE THE 


_ ENGINE TO TURN THE AXLE AND WHEELS. BOTH 


REAR WHEELS MUST BE RAISED AND THE VEHI- 
CLE SUPPORTED. A LIMITED SLIP AXLE CAN 
EXERT ENOUGH FORCE (IF ONE WHEEL IS IN 
CONTACT WITH THE SURFACE) TO CAUSE THE 
VEHICLE TO MOVE. 
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Fig. 2 Limited Slip Differential Operation—Both 
Wheels Driving 


The differential can be tested without removing the 
differential case by measuring rotating torque. Make 
sure brakes are not dragging during this measure- 
ment. 

(1) Engine off, transmission in neutral, and park- 
ing brake off. 

(2) Place blocks in front and rear of both front 
wheels. 

(3) Jack up one rear wheel until it is completely 
off the ground. 

(4) Remove wheel and bolt special tool to studs. 

(5) Use torque wrench on Special Tool 6790 to 
rotate wheel and read rotating torque (Fig. 3). 

(6) If rotating torque is less than 22 N-m (30 ft. 
Ibs.) or more than 271 N-m (200 ft. lbs.) on either 
wheel the unit should be service. 


SERVICE PROCEDURES 
LUBRICANT CHANGE 


The gear lubricant will drain quicker if the vehicle 
has been recently driven. 

(1) Raise and support the vehicle. 

(2) Remove the lubricant fill hole plug from the 
differential housing cover. 


-~ XJ 





TORQUE 
WRENCH 


J9403-51 


Fig. 3 Trac-Loc Test 


(3) Remove the differential housing cover and 
drain the lubricant from the housing. 

(4) Clean the housing cavity with a flushing oil, 
light engine oil or lint free cloth. Do not use water, 
steam, kerosene or gasoline for cleaning. 

(5) Remove the sealant from the housing and cover 
surfaces. Use solvent to clean the mating surfaces. 

(6) Apply a bead of Mopar Silicone Rubber Sealant 
to the housing cover (Fig. 4). Allow the sealant to 
cure for a few minutes. 


SEALING 
SURFACE 


CONTOUR OF BEAD 







BEAD \“ 
THICKNESS 


6.35mm (1/4") J9302-30 


Fig. 4 Typical Housing Cover With Sealant 


Install the housing cover within 5 minutes after 
applying the sealant. If not installed the sealant 
must be removed and another bead applied. 

(7) Install the cover and any identification tag. 
Tighten the cover bolts in a criss—cross pattern to 47 
N-m (85 ft. lbs.) torque. 


) On 


SERVICE PROCEDURES (Continued) 


(8) Refill the differential with Mopar Hypoid Gear 
Lubricant 13 mm (1/2 in.) below the fill plug hole. 
With Trac-Lok differentials, add a container of 
Mopar Hypoid Gear Lubricant Additive. 


CAUTION: Overfilling the differential can result in 
lubricant foaming and overheating. 


(9) Install the fill hole plug and lower the vehicle. 


REMOVAL AND INSTALLATION 


DRIVE AXLE ASSEMBLY REPLACEMENT—XJ 
VEHICLES 


REMOVAL 

(1) Raise the vehicle. Position support stands 

under the frame rails slightly in front the springs. 
(2) Remove the rear wheels. 

(3) Mark the drive shaft yoke and axle pinion yoke 
for alignment reference. Disconnect the drive shaft 
from the axle. 

(4) Disconnect the axle vent hose. 

(5) Disconnect the parking brake cables at the 
equalizer or backing plate. 

(6) Disconnect the shock absorbers from the axle 
brackets. 

(7) Disconnect the brake hose at the axle junction 
block. Do not disconnect the wheel cylinder tub- 
ing fittings. 

(8) If equipped, disconnect ABS wiring connections 
at the axle. 

(9) Support the axle with a hydraulic jack under 
the differential. 

(10) Remove the spring U-—bolts from the plate 
brackets. | 

(11) Lower the jack enough to remove the axle. 


INSTALLATION 


CAUTION: Suspension components with rubber 
bushings should be tightened with the vehicle at 
normal height. It is important to have the springs 
supporting the weight of the vehicle when the fas- 
teners are torqued. If springs are not at their normal 
ride position, vehicle ride comfort could be affected 
and premature bushing wear may occur. Rubber 
bushings must never be lubricated. 


(1) Support the axle on a hydraulic jack under the 
differential. Position the axle under the vehicle. 

(2) Raise the axle and align the spring center bolts 
with the locating holes in the axle pads and plate 
brackets. 3 

(3) Install the spring U-bolts through the plate 
brackets and tighten to 70 N-m (52 ft. lbs.) torque. 
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(4) Install ABS wiring connections (if equipped) at 
the axle. | | 

(5) Connect the brake hose at the axle junction 
block. | 

(6) Install the shock absorbers to the axle brackets 
and tighten to 62 N-m (46 ft. lbs.) torque. — 

(7) Connect the parking brake cables at the equal- 
izer or backing plate. | 

(8) Connect the vent hose to the tube fitting. 

(9) Align the reference marks and connect the 
drive shaft to the axle yoke. Tighten the U-joint 
clamp bolts to 19 N-m (14 ft. lbs.) torque. 

(10) Check differential lubricant and add if neces- 
sary. | 

(11) Install the wheel and tire. 

(12) Bleed the brakes. 

(13) Remove the supports and lower the vehicle. 


AXLE SHAFT, SEAL AND BEARING SERVICE 


CAUTION: When rear axle service is necessary, 
both rear wheels must be raised off the surface so 
that they are free to rotate. Be cautious when the 
tires are being rotated by the engine or by other 
means. 


AXLE SHAFT REMOVAL 

(1) Raise and support the vehicle. 

(2) Remove the wheel and tire. 

(3) Remove the brake drum. 

(4) Clean all the foreign material from housing 
cover area. | 

(5) Loosen the housing cover bolts and drain the 
lubricant from the housing. Remove the housing 
cover. | 

(6) Rotate the differential case so that the pinion 
mate gear shaft lock screw is accessible. Remove the 
lock screw and the pinion mate gear shaft from the 
case (Fig. 5). 





RH215 


Fig. 5 Pinion Mate Shaft Lock Screw 
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(7) Push the axle shaft in toward the center of the 
vehicle. Remove the axle shaft C—clip lock from the 
axle shaft (Fig. 6). 





Fig. 6 Axle Shaft C-Clip Lock 


(8) Remove the axle shaft. Use care to prevent 
damage to the axle shaft bearing, which will remain 
in the axle shaft tube. 

(9) Inspect the axle shaft bearing contact surface 
area for indications of brinelling, galling, and pitting. 

If any of these conditions exist, the axle shaft 
and bearing should be replaced. Normal bear- 
ing contact on the shaft will be a dull gray and 
it could appear to be lightly dented. _ 

(10) If any of these conditions exist, the axle shaft 
and bearing must be replaced. 

The normal appearance (from roller bearing 
contact) will be a dull gray surface area that 
could appear slightly dented. 


AXLE SHAFT SEAL AND BEARING REMOVAL 

(1) Remove the axle shaft seal with a small pry 
bar. 

(2) Remove the bearing if it appears damaged or 
the axle shaft shows any of the ponent described 
above. 

(3) Remove the bearing with Remover C—4167 
(Fig. 7). Attach Slide Hammer 7420 and Adapter 
7420-8 to the end of the removal tool. 

(4) Inspect the axle shaft seal surface and tube 
bore for roughness and burrs. Polish each axle 
shaft with No. 600 crocus cloth. This can 
remove slight surface damage. Do not reduce 
the diameter of the axle shaft seal contact sur- 
face. When polishing, the crocus cloth should 
be moved around the circumference of the 
shaft (not in-line with the shaft). 


BEARING AND SEAL INSTALLATION 

Do not install the original axle shaft seal. 
Always install a new seal. 

(1) Wipe the bore in the axle avati tube clean. 
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Fig. 7 Axle Shaft Bearing Removal 


(2) If the original bearing is not reusable, install a 
new bearing. Place the axle shaft bearing on the pilot 
of Bearing Installer C-4198 and Handle C-4171. 


CAUTION: DO NOT use the new axle shaft seal to 
position or seat the bearing in the axle shaft bore. 


(3) Insert the bearing into the tube. Ensure that 
the bearing is not cocked and is seated firmly against 
the tube shoulder. 

(4) Install the new axle shaft seal (Fig. 8) with 
Installer C-4198 and Handle C—4171. The flat side of 
the installation tool must face the seal. 


SPECIAL TOOL 
C-4198 
(REVERSED) 


SPECIAL TOOL 
C-4171 






SEAL _J9103-31 


Fig. 8 Axle Shaft Seal Installation | 


(5) When the tool contacts the end of the tube 
(face), the seal will beat the correct position and 
depth. 


AXLE SHAFT INSTALLATION 

(1) Lubricate the bearing bore and seal lip. Insert 
the axle shaft and engage the splines with the side 
gear. Use care to prevent the shaft splines from dam- 
aging the axle shaft seal lip. 

(2) Insert the C-—clip lock in the recessed groove 
(Fig. 6). Push the axle shaft outward to seat the 
C—clip lock. 





(3) Insert the pinion gear mate shaft in the case. 
Install through the thrust washers and pinion gears. 
Align the hole in the shaft with the lock screw hole. 
Install the lock screw with Loctite on the threads. 
Tighten the screw to 11 N-m (8 ft. lbs.) torque (Fig. 
5). 

(4) Clean the cover and apply a bead of sealant. 
Refer to the Drain and Refill in this section. 

(5) Install the brake drum and wheel and tire. 

(6) Raise or lower the hoist until the vehicle is 
level. 

(7) Remove the fill hole plug. Fill the differential 
housing with lubricant. Refer to the Specifications 
chart for the type and the quantity. Install the fill 
hole plug. 

(8) Lower the vehicle and test the brakes and axle 
for correct operation. 


PINION SEAL REPLACEMENT 


CAUTION: The following procedures must be used 
so the correct pinion bearing preload torque is 
retained. If this procedure is not followed com- 
pletely, it may result in premature failure of the rear 
axle. 


REMOVAL 

(1) Raise and support the vehicle. 

(2) Mark the U-joint, pinion yoke, and pinion 
shaft for reference. 

(3) Disconnect the drive shaft from the pinion 
yoke. Secure the driveshaft in an upright position to 
prevent damage to the rear U-joint. 

(4) Remove the rear wheels and brake drums to 
prevent any drag. The drag can cause a possible false 
bearing preload torque measurement. 

(5) Use a Newton—meter or an inch—pound torque 
wrench to measure the pinion bearing preload. 
Rotate the pinion shaft several times with the torque 
wrench. Note the indicated torque as the wrench is 
moved through several revolutions. 

This measurement is very important because 
the bearing preload torque must be carefully 
re—adjusted after the new seal is installed. 

(6) Retain the yoke with Wrench C—3281. Remove 
the pinion shaft nut and Belleville washer. 

(7) Make reference marks and remove the yoke 
with a puller. | 

(8) Lower the rear of the vehicle to prevent lubri- 
cant leakage. | | 

(9) Remove the pinion shaft seal with Puller 
C—748. Clean the seal contact surface in the housing 
bore. 


MOVAL AND INSTALLATION (Continued) 
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INSTALLATION | 

(1) Examine the splines on the pinion shaft for 
burrs or wear. , 

(2) Remove any burrs and clean the shaft. 

(3) Inspect the pinion yoke for cracks, worn splines 
and a worn seal contact surface. Repair or replace 
the yoke as necessary. 

The outer perimeter of the seal is pre-coated 
with a special sealant. An additional applica- 
tion of sealant is not required. 

(4) Install the replacement pinion shaft seal (Fig. 
9) with Seal Installer C-4076A and Handle 
C-4735-1. 

The seal is correctly installed when the seal 
flange contacts the face of the differential hous- 
ing flange. 


SPECIAL TOOL 
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Fig. 9 Pinion Shaft Seal Installation 


(5) Position the pinion yoke on the end of the shaft 
with the reference marks aligned. 

(6) Seat the yoke on the pinion shaft with Installer 
C-3718 and Wrench C-3281. 

(7) Remove the tools. Install the Belleville washer. 
The convex side of the washer must face outward. 

(8) Retain the pinion yoke with Wrench C-3281. 
Tighten the shaft nut to 285 N-m (210 ft. lbs.) torque 
(Fig. 10). Rotate the pinion shaft several complete 
revolutions to ensure that the bearing rollers are 
seated. 

Use a Newton-meter or an inch—pound torque 
wrench to measure the pinion gear bearing pre- 
load torque. 


CAUTION: Never loosen pinion gear nut to 
decrease pinion gear bearing preload torque and 
never exceed specified preload torque. If preload 
torque is exceeded a new collapsible spacer must 
be installed. The torque sequence will have to be 
repeated. | 
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Fig. 10 Tightening Pinion Shaft Nut 


(9) Continue tightening and measuring the bearing 
preload torque until it is the same as the original. 
The bearing preload torque should never be 


greater than 1 N-m (10 in. Ibs.) more than the | 


recorded value. 

The bearing preload torque should be con- 
stant during a complete revolution of the pin- 
ion gear. If the preload torque varies, this 
indicates a binding condition. This condition 
must be corrected before the installation of the 
drive shaft. 

(10) If the specified torque is not shined tighten 
the nut in small increments until the preload torque 
is obtained. 

(11) Seal replacement is unacceptable if final nut 
torque is less than 285 N-m (210 ft. lbs.) torque. 

(12) Install the drive shaft with the installation 
reference marks aligned. Tighten the U-joint yoke 
clamp screws to 19 N-m (14 ft. lbs. or 170 in. lbs.) 
torque. 

(13) Install the brake drums, wheels and tires. 

(14) Adjust the hoist so that the vehicle is in a 
level position. Check the differential housing lubri- 
cant level. If necessary, add Mopar Hypoid Gear 
Lubricant. 


DIFFERENTIAL SERVICE 


SERVICE INFORMATION 
It is not necessary to remove the complete axle to 
service the differential. 


CAUTION: When differential service is necessary, 
both rear wheels must be raised off the surface. 
They must be free to rotate. 


- XJ 


CAUTION: Do not subject the bearings, cups, bores 
or journals to heat from a torch or other abuse. Per- 
manent damage could result. Special tools are 
available and recommended when servicing axle. 


DIFFERENTIAL CASE REMOVAL 

(1) Remove the axle shafts, refer to Axle Shaft 
Removal. 

Side play and runout checks taken during 
disassembly will be very useful in reassembly. 

(2) Check differential side play. Position a screw- 
driver or pinch bar between left side of axle housing 
and case flange (Fig. 11). Use a prying motion to 
determine if any side play exists. There should be no 
side play. 
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Fig. 11 Differential Case Side Play Test 


Side play resulting from bearing races being 
loose on case hubs require replacement of the 
differential case. Otherwise, use _ threaded 
adjuster to remove the side play before measur- 
ing the ring gear runout. 

(3) Eliminate any side play in the differential case. 
Attach Dial Indicator to Pilot Stud C-—3288B. Place 
the indicator plunger at a rightangle (90°) to the ring 
gear (Fig. 12). The plunger should exert a slight force 
against the gear face. 

(4) Measure runout by turning the ring gear sev- 
eral complete revolutions. Observe the dial indicator 
pointer. Mark the ring gear and the differential case 
at the areas of maximum runout. The ring gear 
runout should not exceed 0.13 mm (0.005 inch). If the 
runout exceeds 0.13 mm (0.005 in.), a damaged dif- 
ferential case could be the cause. 
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Fig. 12 Ring Gear Runout Measurement 


Marking the differential case will be very 


useful later during differential case runout 


measurement. . 
(5) Mark the differential housing and differential 
bearing caps for installation reference (Fig. 18). 
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~ HOUSING 


5903-57 
_ Fig. 13 Housing & Caps Marked For Installation 
- Reference = 


(6) Remove the bearing threaded adjuster lock 
from each bearing cap. Loosen the bolts, but do not 
remove the bearing caps. — oS | 

(7) Loosen. the threaded adjusters with Wrench 
C-4164 (Fig. 14). | « 

(8) Hold the differential case in place. Remove the 
bearing caps, adjusters and differential case (Fig. 15). 

Each differential bearing cup and threaded 
adjuster must be kept with their respective 
bearing. ee de ) 


DIFFERENTIAL CASE INSTALLATION — 
(1) Apply a coating of hypoid gear lubricant to the 
differential bearings, bearing cups and threaded 
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Fig. 14 Threaded Adjuster Tool 
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Fig. 15 Differential Bearing Cap Removed 


adjusters. A dab of grease can be used to keep the 
adjusters in position. Carefully position the assem- 
bled differential case in the housing. - 

(2) Observe the reference marks and install the 
differential bearing caps at their original locations 
(Fig. 16). — fa, | | 

(3) Install the bearing cap bolts (Fig. 16). Tighten 
the upper bolts to 14 N-m (10 ft. lbs.) torque. Tighten 
the lower bolts finger—tight until the bolt head is 
lightly seated. | ee 


PINION GEAR SHAFT REMOVAL ay. 
(1) Remove the pinion gear nut and washer. Use 
Puller C—452 and Wrench C-3281 to remove the pin- 
ion gear yoke. tt 
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Fig. 16 Bearing Caps & Bolts 


(2) Use Puller C—748 to remove pinion seal and 
discard seal. 

(3) Force pinion gear shaft out the front bearing 
and remove bearing. This will damage the front 
bearing rollers and bearing cup. The front 
bearing and cup must be replaced. Discard col- 
lapsible spacer. 

(4) Remove the front and rear bearing cups. 

e Front bearing cup use Remover C-—4345 and 
Handle C-—4171 

e Rear bearing cup use Remover C—4307 and Han- 
dle C-4171 

(5) Remove the rear bearing from the pinion shaft 
with Puller C-—293PA (J—29721) and Adapter 
C—293-—42 (Fig. 17). Remove and record the pinion 
depth shims. 


DISASSEMBLY AND ASSEMBLY 
DIFFERENTIAL CASE DISASSEMBLY 


(1) Rotate side gears until pinion gears are located 
at the differential case opening. Remove gears. 

(2) Remove side gears and thrust washers. 

(3) Remove differential bearings from the case 
hubs with Puller C—293PA, Adapter C-—293-48 and 
Plug SP-3289 (Fig. 18). 


DIFFERENTIAL CASE ASSEMBLY 

(1) Lubricate all the differential case components 
with gear lubricant. 

(2) Place the thrust washers on the' differential 
side gears. Position the gears in the differential case 
counter bores. | 

If replacement side gears or thrust washers 
are used, refer to Differential Side Gear Clear- 
ance Measurement And Adjustment (Fig. 19). 

(3) Position the thrust washers on the differential 
pinion gears. Mesh the pinion gears with the side 
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Fig. 17 Inner Bearing Removal 
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Fig. 18 Differential Bearing Removal 


gears. Ensure that the pinion gears are exactly 
180 degrees opposite each other. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


SIDE GEAR CLEARANCE 0.007 
THRUST WASHER THICKNESS + 0.033 
TOTAL 0.040 

0.040 

REPLACEMENT WASHER THICKNESS — 0.037 
NEW SIDE GEAR CLEARANCE 0.003 
ee J9203-31 


Fig. 19 Side Gear Calculations 


(4) Rotate the side gears to align the pinion gears 
and thrust washers. Align these components with the 
mate shaft bores in the case. | 

(5) If ring gear was removed, clean all contact sur- 
faces. Use an Arkansas stone or fine file to remove 
any sharp areas from the chamfered inside diameter. 

(6) If removed, heat ring gear with a heat lamp or 
by immersing in a hot fluid. The temperature should 
not exceed 149° C (300° F). Do not use a torch to 
heat the ring gear. 

(7) Position heated rear gear on case. Use two 
equally spaced Pilot Studs C-—3288B to align the gear 
with the flange holes (Fig. 20). 


PILOT STUD PILOT STUD 








J9203-24 


Fig. 20 Case-To-Ring Gear Alignment 


(8) Install replacement ring gear bolts (with left 
hand threads). Alternately and evenly tighten each 
bolt to 95 N-m (70 ft. lbs.) torque. 


CAUTION: When installing a differential bearing, 
never apply force to the bearing cage because bear- 
ing damage will result. 


(9) Install a differential bearing on each hub with 
Installer C-4340 and Handle C—4171 (Fig. 21). 


RING GEAR 


Do not remove the ring gear from case unless 
the runout must be measured. 

(1) Clamp the case with the ring gear bolts facing 
upward. Use a vise equipped with soft jaws (brass). 
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Fig. 21 Differential Bearing Installation 


(2) Remove and discard left-hand threaded ring | 
gear bolts. Use a hammer and a brass drift to force ring 
gear loose from the case pilots. Remove the ring gear. 


CASE FLANGE RUNOUT MEASUREMENT | 

(1) If the ring gear runout exceeded 0.13: mm 
(0.005 inch), case flange runout should be measured. 
Install the case with bearing cups and threaded 
adjusters close to their original position. _ 

(2) Install the bearing caps and bolts. Tighten the 
bolts lightly. Use Wrench C—4164 (Fig. 22) to thread 
both adjusters inward. Remove all side play. 
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Fig. 22 Threaded Adjuster Tool 


(3) Attach Dial Indicator to measure the flange 
runout. The plunger should contact the ring squarely 
between the outer edge and gear attaching bolt holes 
(Fig. 23). | 3 
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Fig. 23 Case Flange Runout Measurement 


(4) Rotate the differential case several times. 
Observe the dial indicator pointer. Mark the area of 
maximum flange runout. The differential case flange 
runout must not exceed 0.08 mm (0.003 inch). If 
runout exceeds this amount replace differential case. 

To reduce excessive ring gear runout, posi- 
tion gear runout mark 180 degrees opposite 
flange runout mark. | | : 

(5) Remove differential bearing cap bolts. Remove 
differential case from differential housing. | 


DIFFERENTIAL OVERHAUL—TRAC-LOC 

The Trac—Lok differential components are illus- 
trated in (Fig. 24). Refer to this illustration during 
repair service. | 


DIFFERNTIAL - 
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DISASSEMBLY AND ASSEMBLY (Continued) 









- XJ 


DISASSEMBLY | 

Service to the Trac—Lok differential requires the 
use of Tool Set C—4487 (J—23781). Refer to Model 35 
Axle section in this Group for Differential Removal 
and Installation. 

(1) Clamp one axle shaft in a vise equipped with 
soft jaws (Fig. 25). 
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Fig. 25 Axle Shaft As Holding Fixture 
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Fig. 24 Trac-Lok Differential Components 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(2) Position the differential case on the axle shaft : Thame 
(Fig. 26). Place shop towels under the differential to AB TAN 
avoid damage during removal of the ring gear (Fig. é . > 
26). os NEEDS NES Dot 


BOLTS UPWARD 
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38903-43 je 
Fig. 26 Differential Case On Shaft 
(3) Remove and discard the ring gear bolts. Tap 
the ring gear with a rawhide or plastic mallet and 
remove (Fig. 27). | / | 
| CASE RING GEAR 
DRIFT J9203-60 
Fig. 29 Mate Shaft Removal 
SPECIAL 
TOOL 
C-4487-1 
aI), 
RAWHIDE 
HAMMER , | (\ \ 
A\ J9202-76 
Fig. 27 Ring Gear Removal 
(4) Remove the pinion gear mate shaft lock screw 
(Fig. 28). 
(5) Remove the pinion gear mate shaft with a drift 
and hammer (Fig. 29). \ 
(6) Install and lubricate Step Plate C—4487-1 (Fig. : LOWER 
30). DIFFERENTIAL SIDE - ieee 
(7) Assemble Threaded Adapter C—4487-—38 into top CASE GEAR : 


side gear. Thread forcing Screw C-—4487-2 into . ilati 
adapter until it becomes centered in adapter plate. Fig. 30 Step Plate Tool Installation 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(8) Position a small screwdriver in ‘slot. of 
Threaded Adapter C—4487-3 (Fig. 31) to prevent 
adapter from turning. 
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Fig. 31 Threaded Adapter Installation 


(9) Tighten forcing screw tool enough to relieve 
clutch pack tension. Remove both pinion thrust 
washers (Fig. 32). 
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Fig. 32 Remove Pinion Thrust Washer 


(10) Loosen the forcing screw tool until the clutch 
pack tension is relieved. 

(11) Insert Turning Bar C—4487—4 in case. Rotate 
case with tool until peaien gears can be removed (Fig. 
33). 
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Fig. 33 Pinion Gear Removal 


(12) Remove top side gear and clutch pack. Keep 
plates in correct order during removal (Fig. 34). 

(13) Remove case from fixture. Remove remaining 
clutch pack. 
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Fig. 34 Side Gear & Clutch Disc Removal 


(14) Remove clutch pack retaining clips. Mark 


each clutch pack for installation reference. 


ASSEMBLY | 
(1) The clutch discs are eopiaccable as complete 
sets only. If one clutch disc pack is damaged, both 





XJ — 


DISASSEMBLY AND ASSEMBLY (Continued) 


packs must be replaced. Lubricate each component 
with gear lubricant before assembly and installation. 
(2) Assemble the clutch discs into packs and 
secure disc packs with retaining clips (Fig. 35). 
(3) Position assembled clutch disc packs on the 
side gear hubs. 8 | 
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Fig. 35 Clutch Dise Pack 


(4) Position case on axle fixture. 


(5) Install clutch pack and side gear in lower bore — 


(Fig. 36). Be sure clutch pack retaining clips remain 
in position and are seated in the case pockets. 
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Fig. 36 Clutch Discs & Lower Side Gear Installation 


(6) Install lubricated Step Plate C—4487-1 on first 
clutch pack (Fig. 37). 

(7) Install the upper side gear and clutch disc pack 
(Fig. 37). 
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Fig. 37 Upper Side Gear & Clutch Disc Pack 
Installation 


(8) Hold assembly in position. Insert Threaded 
Adapter C-—4487-3 into top side gear, insert forcing 
Screw C—4487-2. 

(9) Tighten forcing screw tool to compress clutch 
discs. 3 

(10) Install pinion gears. Rotate case with Turning 
Bar C—4487—4. Make sure holes of pinion mate gears 
are aligned with case. | 

(11) Tighten forcing screw to compress’ the 
Belleville plates. Lubricate and install pinion gear 
thrust washers with a small screwdriver. 

(12) Install pinion gear mate shaft (align holes in 
shaft and case). 

(13) Install the pinion mate shaft lock screw finger 
tight. 

If replacement gears and thrust washers were 
installed, it is not necessary to measure the 
gear back lash. Correct fit is due to close 
machining tolerances during manufacture. 

(14) Invert the differential case and start two ring 
gear bolts. This will provide case—to—ring gear bolt 
hole alignment. 

(15) Install new ring gear bolts and alternately 
tighten to 95-122 N-m (70-90 ft. lbs.) torque (Fig. 
38). 

(16) Lubricate all differential components with 
hypoid gear lubricant. 
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Fig. 38 Ring Gear Bolt Installation 
CLEANING AND INSPEGTIGN 


DIFFERENTIAL 


CLEANING/INSPECTION | 

(1) Clean all differential components in cleaning 
solvent. Allow the bearings to either air dry or dry 
them with a lint-free cloth. Dry the other compo- 
nents with compressed air. 

(2) Examine each component for wear or damage. 

(3) Replace shims, bearings and cups as a set only. 
Replace bearings and cups if either is galled, worn, 
cracked, or damaged. | 

(4) Inspect the differential side and pinion gears. 
Replace any gear that is worn, cracked or chipped. 

(5) Inspect differential case and replace case if 
cracked or damaged. 

Polish each axle shaft. sealing euries with 
No. 600 crocus cloth. This can remove slight 
surface damage. Do not reduce the diameter of 
the axle shaft seal contact surface. When pol- 
ishing, the crocus cloth should be moved 
around the circumference of the shaft (not 
in-line with the shaft). 

When replacing a drive pinion gear bearing, 
always replace the bearing and <up as a 
matched set. 

(6) Inspect the axle shaft C—clip locke, te cracks or 
excessive wear. Replace them if necessary. 

(7) Test each threaded adjuster to determine if it 
rotates freely. 

(8) If an adjuster binds, repair the damaged 
threads or replace the adjuster. 
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TRAC-LOC DIFFERENTIAL 


CLEANING/INSPECTION 

(1) Clean all components in sleaning EOIvcES Dry 
components with compressed air. 

(2) Inspect clutch pack plates for wear, scoring or 
damage. Replace both clutch packs if any one compo- 
nent in either pack is damaged. 

(3) Inspect side and pinion gears. Replace any gear 
that is worn, cracked, chipped or damaged. 

(4) Inspect differential case and pinion shaft. 
Replace if worn or damaged. 


PRESOAK PLATES AND DISC 

Plates and disc with fiber coating (no grooves or 
lines) must be presoaked in Friction Modifier before 
assembly. Soak plates and discs for a minimum of 20 
minutes. Add remaining Friction Modifier to differen- 
tial after assembly. | | 


ADJUSTMENTS 


PINION DEPTH MEASUREMENT AND ADJUSTMENT 


(1) Use pinion gear adjustment gauge set 6575 
(Fig. 39) and continue the assembly: 


DRIVE PINION GEAR SHAFT 
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SP-5383 SP-5385 SP-3193 


Fig. 39 Axle Adjustment Tools—8 1/4 


(2) Install front (outer) bearing cup use Installer 
D-130 and Handle C-—4171. 

(3) Install rear (inner) bearing cup use Installer 
C—4308 and Handle C—4171. 

Assemble tools as described; 

e Position Spacer SP—6030 over Shaft SP-5385 
Position pinion rear bearing on shaft 
Position tools with bearing in the housing 
Install Sleeve SP-5382 | 
Install pinion front bearing 
Install Spacer SP-6022 

e Install Sleeve SP—3194B, Washer SP-534 and 
Nut SP-3193 


| ne eee 


ADJUSTMENTS (Continued) 
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Fig. 40 Seating Pinion Bearings 


(4) Prevent compression sleeve tool from turning 
with Wrench C-3281. Tighten the nut to seat the 
pinion bearings in the housing (Fig. 40). Allow the 
sleeve to turn several times during the tightening to 
prevent brinelling the bearing cups or bearings. 

Depth shim(s) are positioned between the 
pinion gear rear bearing and pinion gear. The 
required thickness of the depth shim(s) is 
determined according to the following informa- 
tion. 

(5) Loosen the compression nut tool. Lubricate the 
pinion gear front and rear bearings with gear lubri- 
cant. Re—tighten the compression nut tool to 1 to 3 
N-m (15 to 25 in. lbs.) torque. Rotate the pinion gear 
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Fig. 41 Depth Shim(s) Selection 


several complete revolutions to align the bearing roll- 
ers. 

(6) Install Gauge Block SP-5383 at the end of 
SP-5385. Install Cap Screw SP-536 and tighten. 

(7) Position Arbor SP-6029 in the differential 
housing (Fig. 41). 

(8) Center the tool. Place a piece of 0.002 in. shim 
stock at each end of the arbor tool. Install the bear- 
ing caps on the arbor tool. Tighten the cap bolts to 14 
N-m (10 ft. lbs.) torque. | 

(9) Trial fit depth shim(s) between the arbor tool 
and gauge block tool (Fig. 41). The depth shim(s) 
fit must be snug but not tight (drag friction of a 
feeler gauge blade). 
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ADJUSTMENTS (Continued) 


Depth shims are available in 0.001-inch incre- 
ments from 0.020 in. to 0.038 in. 

(10) Note the etched number on the face of the 
pinion gear. The numbers represent thousands—o- 
_ f-an-inch deviation from the standard. If the number 
is — (negative), add that value to the required thick- 
ness of the depth shim(s). If the number is + (posi- 
tive), subtract that value from the thickness of the 
depth shim(s). If the number is 0, no change is nec- 
essary. 

(11) Remove tools from differential housing. 

(12) Position depth shim(s) on the pinion gear. 
Install rear bearing with Installer C—4040 (Fig. 42). 
Be sure the contact surfaces are clean and without 
foreign particles. 
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Fig. 42 Shaft Rear Bearing Installation 


(13) Lubricate pinion gear front and rear bearings 
with gear lubricant. | 

(14) Install pinion gear into the housing. Install 
new collapsible spacer at the end of the pinion gear. 
Install pinion gear front bearing. 

(15) Install pinion yoke with Remover/Installer 
C-3718 and Wrench C-3281 (Fig. 48). 

It is necessary to use the tools (above) to cor- 
rectly seat the front bearing on the drive pin- 
ion gear shaft (Fig. 43). 


CAUTION: Use care to prevent collapsing preload 
collapsible spacer during installation of the yoke 
and seating the front bearing. 


(16) Remove yoke and tools from the pinion gear. 
(17) Install the pinion seal with Seal Installer 
C-4076A and Handle C—4735-—1 (Fig. 44). 
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Fig. 43 Pinion Yoke Installation 
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Fig. 44 Pinion Gear Seal Installation 


The outer perimeter of the seal is pre-coated 
with a special sealant. An additional applica- 
tion of sealant is not required. 

(18) Install pinion yoke with Remover/Installer 
C-—3718 and Wrench C—3281. | 

(19) Remove the tools. Install the Belleville 
washer. The convex side of the washer must face out- 
ward. Install the pinion nut. 

(20) Retain pinion yoke with Wrench C-—3281. Ini- 
tially tighten the pinion gear shaft nut enough to 
remove the bearing end play. While tightening, rotate 
the pinion shaft to ensure the bearing rollers are cor- 
rectly seated. 

(21) Tighten the pinion nut (Fig. 45) to 285 N-m 
(210 ft. lbs.) torque (minimum). | 

(22) Remove the tools from the shaft. Rotate the 
pinion several revolutions to seat the bearing rollers. 


ADJUSTMENTS (Continued) 
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Fig. 45 Tightening Pinion Gear Nut 


CAUTION: Never loosen pinion gear nut to 
decrease pinion gear bearing preload torque and 
never exceed specified preload torque. If preload 
torque is exceeded a new collapsible spacer must 
be installed. The torque sequence will have to be 
repeated. 


(23) Measure pinion bearing preload torque by 
rotating pinion shaft with a Newton—meter or an 
inch—pound torque wrench. The correct bearing pre- 
load torque is 1 to 2 N-m (10 to 20 in. lbs.). This 
torque value is with replacement bearings and pinion 
nut tightened with a minimum of 285 N-m (210 ft. 

lbs.) torque (Fig. 46). 

When using original pinion rear bearing and 
a replacement front bearing. The correct pre- 
load torque is 1 N-m (10 in. lbs.) in addition to 
the torque measured and recorded during dis- 
assembly. 

The bearing preload torque should be con- 
stant during a complete revolution of the pin- 
ion gear shaft. If preload torque varies during 
rotation of the shaft, there is an internal bind- 
ing that must be corrected before final assem- 
bly. 

(24) If the specified torque is not obtained, tighten 
the nut in small increments until the preload torque 
is obtained. 

The differential will be unacceptable for use 
if the final nut torque is less than 285 N-m (210 
ft. Ibs.) torque. If the preload torque is not 
within the specified range this is also unaccept- 
able. 
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Fig. 46 Bearing Preload Torque Measurement 


DIFFERENTIAL BEARING PRELOAD AND RING 
GEAR BACKLASH ADJUSTMENT 


The following limitations must be considered when 
adjusting the differential: 

e The maximum ring gear backlash variation is 
0.003 in. (0.076 mm). 

e Mark the gears.so the same teeth are meshed 
during all backlash measurements. 

e Maintain the specified pee Geer torque 
while adjusting. | 

e Excessive adjuster torque will introduce a high 
bearing load and cause premature bearing failure. 
Insufficient adjuster torque can result in excessive 
differential case free—play and ring gear noise. 

e Insufficient adjuster torque will not support the 
ring gear correctly and can cause excessive differen- 
tial case free—play and ring gear noise. 

The differential bearing cups will not always 
immediately follow the threaded adjusters as 
they are moved during adjustment. Ensure 
accurate bearing cup responses to the adjust- 
ments. Maintain the gear teeth engaged 
(meshed) as marked. The bearings must be 
seated by rapidly rotating the pinion gear a 
half turn back and forth. Do this five to ten 
times each time the threaded adjusters are 
adjusted. 

(1) Use Wrench C—4164 to adjust each threaded 
adjuster inward (Fig. 47) until the differential bear- 
ing free—play is eliminated. Allow some ring gear 
backlash (approximately 0.01 in. / 0.25 mm) between 
the ring and pinion gear. Seat the bearing cups with 
the procedure described above. 

(2) Install Dial Indicator (Fig. 48). Position the 
plunger against the drive side of a ring gear tooth. 
Measure the backlash at 4 positions (90 degrees 
apart) around the ring gear. Locate and mark the 
area of minimum backlash. 
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Fig. 47 Threaded Adjuster Tool 


(3) Rotate the ring gear to the position of the least 
backlash. Mark the gear so that all future backlash 
measurements will be taken with the same gear 
teeth meshed. — 
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Fig. 48 Ring Gear Backlash Measurement 


(4) Loosen the right-side, tighten the left-side 
threaded adjuster. Obtain backlash of 0.003 to 0.004 
inch (0.076 to 0.102 mm) with each adjuster tight- 
ened to 14 N-m (10 ft. lbs.) torque. Seat the bearing 
cups with the procedure described above. 

(5) Tighten the differential bearing cap bolts to 
136 N-m (100 ft. lbs.) torque. 

(6) Use Wrench C—4164 to tighten the right-side 
threaded adjuster to 95 N-m (70 ft. lbs.) torque. Seat 
the bearing cups with the procedure described above. 
Continue to tighten the right-side adjuster and seat 





bearing cups until the torque remains constant at 95 


N-m (70 ft. lbs.) 

(7) Measure the ring gear backlash. The range of 
backlash is 0.005 to 0.008 in. (0.127 to 0.203 mm). 

Continue increasing the torque at the right-side 
threaded adjuster until the specified backlash is 
obtained. 

The left-side threaded adjuster torque should 
have approximately 95 N-m (70 ft. lbs.) torque. 
If the torque is considerably less, the complete 
adjustment procedure must be repeated. 

(8) Tighten the left-side threaded adjuster until 95 
N-m (70 ft. lbs.) torque is indicated. Seat the bearing 
rollers with the procedure described above. Do this 
until the torque remains constant. 

(9) Install the threaded adjuster locks. Ensure the 
lock finger is engaged with the adjuster hole. Tighten 
the lock screws to 10 N-m (90 in. lbs.) torque. 


SIDE GEAR CLEARANCE MEASUREMENT AND 
ADJUSTMENT 


When measuring side gear clearance, check each 
gear independently. If it necessary to replace a side 
gear, replace both gears as a matched set. 

(1) Install the axle shafts and C-clip locks and 
pinion mate shaft. If necessary, refer to the installa- 
tion located within this group. 7 

(2) Measure each side gear clearance. cont a 
matched pair of feeler gauge blades between the gear 


and differential housing on opposite sides of the hub 


(Fig. 49). 
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Fig. 49 Side Gear Clearance Measurement 


(3) If side gear clearances is no more than 0.005 
inch. Determine if the shaft is contacting the pinion 
gear mate shaft. Do not remove the feeler 
gauges, inspect the axle shaft with the feeler 
gauge inserted behind the side gear. If the end of 
the axle shaft is not contacting the pinion gear mate 
shaft, the side gear clearance is acceptable. 
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(4) If clearance is more than 0.005 inch (axle shaft 
not contacting mate shaft), record the side gear clear- 
ance. Remove the thrust washer and measure its 
thickness with a micrometer. Add the washer thick- 
ness to the recorded side gear clearance. The sum of 
gear clearance and washer thickness will determine 
required thickness of replacement thrust washer 
(Fig. 50). 


SIDE GEAR CLEARANCE 0.007 
THRUST WASHER THICKNESS + 0.033 
TOTAL 0.040 

0.040 

REPLACEMENT WASHER THICKNESS — 0.037 
NEW SIDE GEAR CLEARANCE 0.003 
J9203-31 


Fig. 50 Side Gear Calculations 


In some cases, the end of the axle shaft will move 
and contact the mate shaft when the feeler gauge is 
inserted. The C-—clip lock is preventing the side gear 
from sliding on the axle shaft. 

(5) If there is no side gear clearance, remove the 
C-—clip lock from the axle shaft. Use a micrometer to 
measure the thrust washer thickness. Record the 
thickness and re-install the thrust washer. Assemble 
the differential case without the C—clip lock installed 
and re—measure the side gear clearance. 

(6) Compare both clearance measurements. If the 
difference is less than 0.012 inch (0.305 mm), add 
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clearance recorded when the C-clip lock was 
installed to thrust washer thickness measured. The 
sum will determine the required thickness of the 
replacement thrust washer. 

(7) If clearance is 0.012 inch (0.305 mm) or 
greater, both side gears must be replaced (matched 
set) and the clearance measurements repeated. 

(8) If clearance (above) continues to be 0.012 inch 
(0.305 mm) or greater, the case must be replaced. 


RING GEAR TEETH CONTACT PATTERN ANALYSIS 


The ring gear teeth contact patterns will show if 
the pinion gear depth shim (s) have the correct thick- 
ness. It will also show if the ring gear back lash has 
been adjusted correctly. The backlash must be main- 
tained within the specified limits until the correct 
teeth contact patterns are obtained. 

e Excessive backlash is corrected by moving the 
ring gear teeth closer to the pinion gear teeth 

e Insufficient backlash is corrected by moving the 
ring gear away from the pinion gear 

(1) Apply yellow ferrous (iron) oxide compound to 
both sides of ring gear teeth. 

(2) Rotate the ring gear one complete revolution in 
both directions. 

(3) Note patterns in compound. Refer to (Fig. 51) 
for interpretation of contact patterns and adjust 
accordingly. 

(4) Install the axle shafts. Refer to Axle Shaft 
Installation within this group. 

(5) Install the housing cover. Refill the differential 
with lubricant. Refer to Axle Shaft Installation. 
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ADJUSTMENTS (Continued) 


DRIVE SIDE 
OF RING 
GEAR TEETH 





COAST SIDE 
OF RING 
GEAR TEETH 





DESIRABLE CONTACT PATTERN. 
PATTERN SHOULD BE CENTERED 
ON THE DRIVE SIDE OF TOOTH. 
PATTERN SHOULD BE CENTERED ON 
THE COAST SIDE OF TOOTH, 

BUT MAY BE SLIGHTLY TOWARD 
THE TOE. THERE SHOULD ALWAYS 
BE SOME CLEARANCE BETWEEN 


~ CONTACT PATTERN AND TOP OF 


THE TOOTH. 


RING GEAR BACKLASH CORRECT. 
THINNER PINION GEAR DEPTH 
SHIM REQUIRED. 


RING GEAR BACKLASH CORRECT. 
THICKER PINION GEAR DEPTH 
SHIM REQUIRED. 


PINION GEAR DEPTH SHIM ~ 
CORRECT. DECREASE RING 
GEAR BACKLASH. 


PINION GEAR DEPTH SHIM 
CORRECT. INCREASE RING 
GEAR BACKLASH. 


~ J9003-24 — 


Fig. 51 Gear Teeth Contact Patterns 
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SPECIFICATIONS 

8 1/4 AXLE 

Axle Type................ Semi-floating, hypoid 
Lubricant....................00. SAE 75W-—90 
Lube Capacity................. 2.08 L (4.4 pts.) 
Axle Ratios..................05. 3.07 3.55 4.10 
Differential 

Side Gear Clearance .......... 0.12 mm (0.005 in.) 
Case Flange Runout .......... 0.07 mm (0.008 in.) 
Bearing Preload .............. 95 N-m (70 ft. Ibs.) 
Ring Gear 

Diameter.............-..2005 20.95 cm (8.25 in.) 
Backlash.......... 0.12—0.20 mm (0.005—0.008 in.) 
RUNOULS 6 eso ee eo S eh ae odade 0.127 mm (0.005 in.) 
Pinion Bearing 

Preload .....2.........0.8- 1—2 N-m (10-20 in. lbs.) 
8 1/4 AXLE 

DESCRIPTION TORQUE 
Diff. Cover Bolt ............. 47 N-m (385 ft. lbs.) 
Bearing Cap Bolt............ 95 N-m (70 ft. lbs.) 
Pinion Nut ............... 285 N-m (210 ft. Ibs.) 
Ring Gear Bolt.............. 95 N-m (70 ft. lbs.) 
RWAL/ABS Sensor Bolt ...... 24 N-m (18. ft. lbs.) 


SPECIAL TOOLS 
FRONT AXLE—MODEL 30 





C-293-PA Puller 


C-293-3 Extension 


DIFFERENTIAL AND DRIVELINE 


‘Ky 
oR 


C-293-37 Adapter 


= 


C-293-47 Adapter 





C-3281 Wrench 


C-3096-A Installer 
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SPECIAL TOOLS (Continued) 





C-3288-B Pilots C-4164 Threaded Adjuster Wrench 





C-3718 Yoke Installer 


(A 


C-4109-A Alternate Pinion Shaft Seal Installer 


C-4226 Bearing/Seal Installer 
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SPECIAL TOOLS (Continued) 


C-4306 Bearing Cup Remover Set 








C-452 Yoke Remover 


C4735 Pinion Shaft Seal Installer Drive Handle C-758-D6 Pinion Height Adjust Gauge Set 


C-4826 Axle Bearing and Seal Installer 6790 Puller Hub 
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GENERAL INFORMATION 
BRAKE SYSTEM 


Power assist front disc and rear drum brakes are 
standard equipment. Disc brake components consist 
of single piston calipers and ventilated rotors. Rear 
drum brakes are dual shoe units with cast brake 
drums. 

The parking brake mechanism is lever and cable 
operated. The cables are attached to levers on the 
rear drum brake secondary shoes. The parking 
brakes are operated hand lever. 

A 205 mm dual diaphragm vacuum power brake 
booster is used for all applications. All models have a 
two-piece master cylinder with plastic reservoir. 

All models are equipped with a combination valve. 
The valve contains a pressure differential valve and 
switch and a fixed rate rear proportioning valve. 

Factory brakelining on all models consists of an 
organic base material combined with metallic parti- 
cles. The lining does not contain asbestos. 


SERVICE WARNINGS & CAUTIONS 


WARNING: DUST AND DIRT ACCUMULATING ON 
BRAKE PARTS DURING NORMAL USE MAY CON- 
TAIN ASBESTOS FIBERS. BREATHING EXCESSIVE 
CONCENTRATIONS OF ASBESTOS FIBERS CAN 
CAUSE SERIOUS BODILY HARM. EXERCISE CARE 
WHEN SERVICING BRAKE PARTS. DO NOT CLEAN 
BRAKE PARTS WITH COMPRESSED AIR OR BY 
DRY BRUSHING. USE A VACUUM CLEANER SPE- 
CIFICALLY DESIGNED FOR THE REMOVAL OF 
ASBESTOS FIBERS FROM BRAKE COMPONENTS. 
IF A SUITABLE VACUUM CLEANER IS NOT AVAIL- 
ABLE, CLEANING SHOULD BE DONE WITH A 
WATER DAMPENED CLOTH. DO NOT SAND, OR 
GRIND BRAKE LINING UNLESS EQUIPMENT USED 
IS DESIGNED TO CONTAIN THE DUST RESIDUE. 
DISPOSE OF ALL RESIDUE CONTAINING ASBES- 
TOS FIBERS IN SEALED BAGS OR CONTAINERS 
TO MINIMIZE EXPOSURE TO YOURSELF AND OTH- 
ERS. FOLLOW PRACTICES PRESCRIBED BY THE 
OCCUPATIONAL SAFETY AND HEALTH ADMINIS- 
TRATION AND THE ENVIRONMENTAL PROTECTION 
AGENCY FOR THE HANDLING, PROCESSING, AND 
DISPOSITION OF DUST OR DEBRIS THAT MAY 
CONTAIN ASBESTOS FIBERS. 


CAUTION: Never use gasoline, kerosene, alcohol, 
motor oil, transmission fluid, or any fluid containing 
mineral oil to clean the system components. These 
fluids damage rubber cups and seals. Use only 
fresh brake fluid or Mopar brake cleaner to clean or 
flush brake system components. These are the only 
cleaning materials recommended. If system contam- 
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ination is suspected, check the fluid for dirt, discol- 
oration, or separation into distinct layers. Drain and 
flush the system with new brake fluid if contamina- 
tion is suspected. 


CAUTION: Use Mopar brake fluid, or an equivalent 
quality fluid meeting SAE/DOT standards J1703 and 
DOT 3. Brake fluid must be clean and free of con- 
taminants. Use fresh fluid from sealed containers 
only to ensure proper antilock component opera- 
tion. 

Use Mopar multi-mileage or high temperature 
grease to lubricate caliper slide surfaces, drum 
brake pivot pins, and shoe contact points on the 
backing plates. Use multi-mileage grease or GE 661 
or Dow 111 silicone grease on caliper bushings and 
slide pins to ensure proper operation. 


DESCRIPTION AND OPERATION 


BRAKE PEDAL 


A suspended-type brake pedal is used, the pedal 
pivots on a shaft mounted in the pedal support 
bracket. The bracket is attached to the dash and 
instrument panels. 

The brake pedal is a serviceable component. The 
pedal, pivot pin, sleeve, pedal bushings and spacers/ 
washers are all replaceable parts. The pedal bracket | 
can also be replaced when necessary. 


STOP LAMP SWITCH 


The stop lamp switch is a plunger-type, the switch 
plunger is actuated directly by the brake pedal. 

The switch internal contacts are open when the 
brake pedal is in the released position. Brake appli- 
cation moves the pedal away from the switch allow- 
ing the plunger to extend. As the plunger extends, 
the switch internal contacts close Se the cir- 
cuit to the stop lamps. 

The switch is retained in the Bracket by a clip. The 
clip has tangs that seat in the threads of the switch 
plunger barrel. 


RED BRAKE WARNING LAMP 


A red warning lamp is used for the service brake 
portion of the hydraulic system. The amy is located 
in the instrument panel. 

The red warning light alerts the driver if a pres- 
sure differential exists between the front and rear 
hydraulic systems. The light also alerts the driver 
when the parking brakes are applied. 


DESCRIPTION AND OPERATION (Continued) 


POWER BRAKE BOOSTER | 


The booster assembly consists of a housing divided 
into separate chambers by two internal diaphragms. 
The outer edge of each diaphragm is attached to the 
booster housing. The diaphragms are connected to 
the booster primary push rod. 

Two push rods are used in the booster. The pri- 
mary push rod connects the booster to the brake 
pedal. The secondary push rod connects the booster 
to the master cylinder to stroke the cylinder pistons. 

The atmospheric inlet valve is opened and closed 
by the primary push rod. Booster vacuum supply is 
through a hose attached to an intake manifold fitting 
at one end and to the booster check valve at the 
other. The vacuum check valve in the booster housing 
is a one-way device that prevents vacuum leak back. 

Power assist is generated by utilizing the pressure 
differential between normal atmospheric pressure 
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and a vacuum. The vacuum needed for booster oper- 
ation is taken directly from the engine intake mani- 
fold. The entry point for atmospheric pressure is 
through a filter and inlet valve at the rear of the 
housing (Fig. 1). 

The chamber areas forward of the booster dia- 
phragms are exposed to vacuum from the intake 
manifold. The chamber areas to the rear of the dia- 
phragms, are exposed to normal atmospheric pres- 
sure of 101.3 kilopascals (14.7 pounds/square in.). 

Brake pedal application causes the primary push 
rod to open the atmospheric inlet valve. This exposes 
the area behind the diaphragms to atmospheric pres- 
sure. The resulting pressure differential provides the 
extra apply pressure for power assist. 
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Fig. 1 Power Brake Booster 
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DESCRIPTION AND OPERATION (Continued) 


MASTER CYLINDER 


The master cylinder has a removable nylon reser- 
voir (Fig. 2). The cylinder body is made of aluminum 
and contains a primary and secondary piston assem- 
bly. The cylinder body including the piston assem- 
blies are not serviceable. If diagnosis indicates an 
internal problem with the cylinder body, it must be 
replaced as an assembly. The reservoir and grommets 
are the only replaceable parts on the master cylinder. 


RESERVOIR 





JOS! 2 


Fig. 2 Master Cylinder 


COMBINATION VALVE 


The combination valve contains a pressure differ- 
ential valve and switch and a rear brake proportion- 
ing valve. The valve is not repairable. It must be 
replaced if diagnosis indicates this is necessary. 

The pressure differential switch is connected to the 
brake warning light. The switch is actuated by move- 
ment of the switch valve. The switch monitors fluid 
pressure in the separate front/rear brake hydraulic 
circuits. | | 

A decrease or loss of fluid pressure in either 
hydraulic circuit will cause the switch valve to shut- 
tle to the low pressure side. Movement of the valve 
pushes the switch plunger upward. This action closes 
the switch internal contacts completing the electrical 
circuit to the red warning light. The switch valve will 
remain in an actuated position until repairs are 
made. | 

The rear proportioning valve is used to balance 
front-rear brake action. The valve allows normal 
fluid flow during moderate effort brake stops. The 
valve only controls (meters) fluid flow during high 
effort brake stops. _ 


FRONT DISC BRAKES 


The calipers are a single piston type. The calipers 
are free to slide laterally, this allows continuous com- 
pensation for lining wear. 
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When the brake are applied fluid pressure is 
exerted against the caliper piston. The fluid pressure 
is exerted equally and in all directions. This means 
pressure exerted against the caliper piston and 
within the caliper bore will be equal (Fig. 3). 


CALIPER PISTON 





OUTBOARD 
SHOE 


INBOARD SEAL 
SHOE 


J9405-102 


Fig. 3 Brake Caliper Operation 


Fluid pressure applied to the piston is transmitted 
directly to the inboard brakeshoe. This forces the 
shoe lining against the inner surface of the disc 
brake rotor. At the same time, fluid pressure within 
the piston bore forces the caliper to slide inward on 
the mounting bolts. This action brings the outboard 
brakeshoe lining into contact with the outer surface 
of the disc brake rotor. 

In summary, fluid pressure acting simultaneously 
on both piston and caliper, produces a strong clamp- 
ing action. When sufficient force is applied, friction 
will stop the rotors from turning and bring the vehi- 
cle to a stop. : 

Application and release of the brake pedal gener- 
ates only a very slight movement of the caliper and 
piston. Upon release of the pedal, the caliper and pis- 
ton return to a rest position. The brakeshoes do not 
retract an appreciable distance from the rotor. In 
fact, clearance is usually at, or close to zero. The rea- 
sons for this are to keep road debris from getting 
between the rotor and lining and in wiping the rotor 
surface clear each revolution. 

The caliper piston seal controls the amount of pis- 
ton extension needed to compensate for normal lining 
wear. 

During brake application, the seal is deflected out- 
ward by fluid pressure and piston movement (Fig. 4). 
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DESCRIPTION AND OPERATION (Continued) | 


When the brakes (and fluid pressure) are released, 
the seal relaxes and retracts the piston. 

The amount of piston retraction is determined by 
brakelining wear. Generally the amount is just 
enough to maintain contact between the piston and 
inboard brakeshoe. 
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Fig. 4 Lining Wear Compensation By Piston Seal 


REAR DRUM BRAKE 


The two rear brake sizes are available on this vehi- 
cle, 9 inch and 10 inch. Both sizes are basically the 
same (Fig. 5). They both brake systems use a leading 
shoe (primary) and trailing shoe (secondary). The 
mounting hardware is similar but not interchange- 
able. 

When the brake pedal is depressed hydraulic pres- 
sure pushes the rear brake wheel cylinder pistons 
outward. The wheel cylinder push rods then push the 
brake shoes outward against the brake drum. When 
the brake pedal is released return springs attached 
to the brake shoes pull the shoes back to there orig- 
inal position. 

BRAKE ASSEMBLY | 
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PARKING BRAKE 


Parking brake adjustment is controlled by a cable 
tensioner mechanism. The cable tensioner, once 
adjusted at the factory, should not need further 
adjustment under normal circumstances. Adjustment 
may be required if a new tensioner, or cables are 


installed, or disconnected. 


PARKING BRAKE OPERATION 

A hand operated lever in the passenger compart- 
ment is the main application device. The cable ten- 
sioner is connected directly to the hand lever. The 
tensioner rod is attached to the equalizer which is 
the connecting point for the rear cables (Fig. 6). 

The rear cables are connected to the actuating 
lever on each secondary brakeshoe. The levers are 
attached to the brakeshoes by a pin either pressed 
into, or welded to the lever. A clip is used to secure 
the pin in the brakeshoe. The pin allows each lever 


_ to pivot independently of the brakeshoe. 


To apply the parking brakes, the hand lever is 
pulled upward. This pulls the rear brakeshoe actuat- 
ing levers forward, by means tensioner and cables. 
As the actuating lever is pulled forward, the parking 
brake strut (which is connected to both shoes), exerts 
a linear force against the primary brakeshoe. This 
action presses the primary shoe into contact with the 
drum. Once the primary shoe contacts the drum, 
force is exerted through the strut. This force is trans- 
ferred through the strut to the secondary brakeshoe 
causing it to pivot into the drum as well. 

A gear type ratcheting mechanism is used to hold 
the lever in an applied position. Parking brake 
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Fig. 5 9 Inch Brake Components 
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DESCRIPTION AND OPERATION (Continued) 
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Fig. 6 Parking Brake Components 


release is accomplished by the hand lever release 
button. 

A parking brake switch is mounted on the parking 
brake lever and is actuated by movement of the 
lever. The switch, which is in circuit with the red 
warning light in the dash, will illuminate the warn- 
ing light whenever the parking brakes are applied. 


BRAKE HOSES AND LINES | 

Flexible rubber hose is used at both front brakes 
and at the rear axle junction block. Inspect the hoses 
whenever the brake system is serviced, or whenever 
the vehicle is in for service. 

Inspect the hoses for surface cracking, scuffing, or 
worn spots. Also check brake hose _ installation. 
Faulty installation can result in kinked, twisted 
hoses, or contact with the wheels and tires or other 
chassis components. Replace any brake hose immedi- 
ately if the fabric casing of the hose is exposed due to 
cracks or abrasions. 

The steel brake lines should be inspected periodi- 
cally for evidence of corrosion, twists, kinks, leaks, or 
other damage. Heavily corroded lines will eventually 
rust through causing leaks. In any case, corroded or 
damaged brake lines should be replaced. _ 

Factory replacement brake lines and hoses are rec- 
ommended to ensure quality. Care should be taken to 


make sure. that brake line and hose mating surfaces 
are clean and free from nicks and burrs. Also remem- 
ber that right and left brake hoses are not inter- 
changeable. 

Use new copper seal washers at all caliper connec- 
tions. Be sure brake line connections are properly 
made (not cross threaded) and tightened to recom- 
mended torque. 


‘DIAGNOSIS AND TESTING 


BASE BRAKE SYSTEM 


Base brake components consist of the brakeshoes, 
calipers, wheel cylinders, brake drums, rotors, brake- 
lines, master cylinder, booster, and parking brake 
components. 7 oe 

Brake diagnosis involves determining if the prob- 
lem is related to a mechanical, hydraulic, or vacuum 
operated component: | | 
_ The first diagnosis step is the preliminary check. 


| PRELIMINARY BRAKE CHECK 


(1) Check condition of tires and wheels. Damaged 
wheels and worn, damaged, or underinflated tires 
can cause pull, shudder, tramp, and a condition sim- 
ilar to grab. 
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DIAGNOSIS AND TESTING (Continued) 


(2) If complaint was based on noise when braking, 

check suspension components. Jounce front and rear 
of vehicle and listen for noise that might be caused 
by loose, worn or damaged suspension or steering 
components. 
- (3) Inspect brake fluid level and condition. Note 
that the front disc brake reservoir fluid level will 
decrease in proportion to normal lining wear. Also 
note that brake fluid tends to darken over time. 
This is normal and should not be mistaken for 
contamination. 

(a) If fluid level is spaomally low, look for evi- 
dence of leaks at calipers, wheel cylinders, brake- 
lines, and master cylinder. 

(b) If fluid appears contaminated, drain out a 
sample. System will have to be flushed if fluid is 
separated into layers, or contains a substance 
other than brake fluid. The system seals and cups 
will also have to be replaced after flushing. Use 
clean brake fluid to flush the system. 

(4) Check parking brake operation. Verify free 
movement and full release of cables and pedal. Also 
note if vehicle was being operated with paring 
brake partially applied. 

(5) Check brake pedal opet ABR Verify that pedal 
does not bind and has adequate free play. If pedal 
lacks free play, check pedal and power booster for 
being loose or for bind condition. Do not road test 
until condition is corrected. , 

(6) If components checked appear OK, road test 
the vehicle. 


ROAD TESTING . 

(1) If complaint snvoived low brake pedal, pump 
pedal and note if it comes back up to normal height. 

(2) Check brake pedal response with transmission 
in Neutral and engine running. Pedal should remain 
firm under constant foot pressure. 

(3) During road test, make normal and firm brake 
stops in 25-40 mph range. Note faulty brake opera- 
tion such as low pedal, hard pedal, fade, pedal pulsa- 
tion, pull, grab, drag, noise, etc. 


PEDAL FALLS AWAY 


A brake. pedal. that. falls: away eadar dieady foot 
pressure is generally the result of a system leak. The 
leak point could be at a brakeline, fitting, hose, or 
caliper/wheel cylinder. Internal leakage in the master 
cylinder caused by worn or damaged piston cups, 
may also be the problem cause. 


If leakage is severe, fluid will be evident at or 


around the leaking component. However, internal 
leakage in the master cylinder may not be physically 
evident. | 
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LOW PEDAL | : 
If a low pedal is experienced, pump the pedal sev- 


‘eral times. If the pedal comes back up, worn lining, 


rotors, or drums are the most likely causes. 


SPONGY PEDAL 


A spongy pedal is most often caused by air in the 
system. However, thin brake drums or substandard 
brake lines and hoses can also cause a spongy pedal. 
The proper course of action is to bleed the system, or 
replace thin drums and suspect quality brake lines 
and hoses. , 


HARD PEDAL OR HIGH PEDAL EFFORT 


A hard pedal or high pedal effort may be due to 
lining that is water soaked, contaminated, glazed, or 
badly worn. The power booster or check valve could 
also be faulty. | 


PEDAL PULSATION 


Pedal pulsation is caused by components that are 
loose, or beyond tolerance limits. 

The primary cause of pulsation are disc brake 
rotors with excessive lateral runout or thickness vari- 
ation, or out of round brake drums. Other causes are © 
loose wheel bearings or one and worn, epee 
tires. | 


BRAKE DRAG 


Brake drag occurs when the lining is in constant 
contact with the rotor or drum. Drag can occur at one 
wheel, all wheels, fronts only, or rears only. 

Drag is a product of incomplete brakeshoe release. 
Drag can be minor or severe enue to overheat the 
linings, rotors and drums. 

Minor drag will usually cause ee sates char- 
ring of the lining. It can also generate hard spots in 
rotors and drums from the overheat-cool down pro- 
cess. In most cases, the rotors, drums, wheels and 
tires are quite warm to the touch after the vehicle is 
stopped. 

Severe drag can char the brake ee all the way 
through. It can also distort and score rotors and 
drums to the point of replacement. The wheels, tires" 
and brake components will be extremely hot. In 
severe cases, the lining may generate smoke as it 
chars from overheating. 

Common causes of brake drag are: 

e Seized or improperly adjusted parking brake 
cables. 

e Loose/worn wheel bearing. 

e Seized caliper or wheel cylinder piston. 

e Caliper binding on corroded bushings or rusted 
slide surfaces. 

e Loose caliper mounting bracket. 
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e Drum brakeshoes binding on worn/damaged sup- 
port plates. 

e Misassembled components. 

If brake drag occurs at all wheels, the problem 
may be related to a blocked master cylinder return 
port, or faulty power booster (binds-does not release). 


BRAKE FADE 
Brake fade is a usually a product of overheating 


caused by brake drag. However, brake overheating 


and resulting fade can also be caused by riding the 
brake pedal, making repeated high deceleration stops 
in a short time span, or constant braking on steep 
mountain roads. Refer to the Brake Drag information 
in this section for causes. 


BRAKE PULL 


Front brake pull condition could result from: 

Contaminated lining in one caliper 

Seized caliper piston 
_ Binding caliper 

Loose caliper 
Rusty adapter/caliper slide surfaces 

Improper brakeshoes 

e Damaged rotor 

A worn, damaged wheel bearing or suspension 
component are further causes of pull. A damaged 
front tire (bruised, ply separation) can also cause 
pull. 

A common and frequently misdiagnosed pull sand: 
tion is where direction of pull changes after a few 
stops. The cause is a combination of brake drag fol- 
lowed by fade at one of the brake units. 

As the dragging brake overheats, efficiency is so 
reduced that fade occurs. Since the opposite brake 
unit is. still functioning normally, its braking effect is 
magnified. This causes pull to switch direction in 
favor of the normally functioning brake unit. 

An additional point when diagnosing a change in 
pull condition concerns brake cool down. Remember 
that pull will return to the original direction, if the 
dragging brake unit is allowed to cool down (and is 

not seriously damaged). 


REAR BRAKE GRAB OR PULL. 


Rear grab or pull is usually caused by improperly 
adjusted or seized parking brake cables, contami- 
nated lining, bent or binding shoes and support 
plates, or improperly assembled components. This is 
particularly true when only one rear wheel is 
involved. However, when both rear wheels are 
affected, the master cylinder, proportioning valve, or 
RWAL valve could be at fault. : 
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BRAKES DO NOT HOLD AFTER DRIVING THROUGH DEEP 
WATER PUDDLES 

This condition is generally caused by water soaked 
lining. If the lining is only wet, it can be dried by 
driving with the brakes very lightly applied for a 
mile or two. However, if the lining is both soaked and 
dirt contaminated, cleaning and/or replacement will 
be necessary. 


BRAKE SQUEAK/SQUEAL 


Brake squeak or squeal may be due to linings that 
are wet or contaminated with brake fluid, grease, or 
oil. Glazed linings and rotors with hard spots can 
also contribute to squeak. Dirt and foreign material 
embedded in the brake lining will also cause squeak/ 
squeal. 

A very loud squeak or squeal is frequently a sign of 
severely worn brake lining. If the lining has worn 
through to the brakeshoes in spots, metal-to-metal 
contact occurs. If the condition is allowed to continue, 
rotors and drums can become so scored that. a 
ment is necessary. 


BRAKE CHATTER 


Brake chatter is usually caused by loose or worn 
components, or glazed/burnt lining. Rotors with hard 
spots can also contribute to chatter. Additional causes 
of chatter are out-of-tolerance rotors, brake lining not 
securely attached to the shoes, loose wheel bearings 
and contaminated brake lining. 


THUMP/CLUNK NOISE 


Thumping or clunk noises during braking are fre- 
quently not caused by brake components. In many 
cases, such noises are caused by loose or damaged 
steering, suspension, or engine components. However, 
calipers that bind on the slide surfaces can generate 
a thump or clunk noise. In addition, worn out, 


improperly adjusted, or improperly assembled rear 


brakeshoes can also produce a thump noise. 


BRAKELINING CONTAMINATION 


Brakelining contamination is mostly a product of 
leaking calipers or wheel cylinders, worn seals, driv- 
ing through deep water puddles, or lining that has 
become covered with grease and grit during repair. 
Contaminated lining should be replaced to avoid fur- 
ther brake problems. 


WHEEL AND TIRE PROBLEMS 


Some conditions attributed to brake components 
may actually be caused by a wheel or tire problem. 

A damaged wheel can cause shudder, vibration and 
pull. A worn or damaged tire can also cause pull. 

Severely worn tires with very little tread left can 
produce a grab-like condition as the tire loses and 
recovers traction. Flat-spotted tires can cause vibra- 
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tion and wheel tramp and generate shudder during 
brake operation. A tire with internal damage such as 
a severe bruise, cut, or ply separation can cause pull 
and vibration. 


STOP LAMP SWITCH — 


NOTE: For fuse and wiring location and soleil refer 
to Group 8W. , 


The stop lamp switch has a 12 volt feed circuit 
from the fuse block. Verify fuse is OK, then check the 
feed from the fuse block to the switch. If the switch 
has 12 volts depress the brake pedal and check for 
voltage to the stop lamp circuit. If no voltage is 
present the switch must be replaced. If the switch 
does not have 12 volts from the fuse block check for 
continuity between the fuse block the switch and 
repair as necessary. 


RED BRAKE WARNING LAMP 


The red brake warning light will illuminate under 
the following conditions: 

e for 2-3 seconds at startup as part of normal bulb 
check 

e when parking brakes are applied 

e low pedal caused by leak in front/rear brake 
hydraulic circuit 

If the red light remains on after startup, first ver- 
ify that the parking brakes are fully released. Then 
check pedal action and fluid level. A red light plus 
low pedal indicates the pressure differential switch 
and valve have been actuated due to a system leak. 

On models with ABS brakes, the amber warning 
light only illuminates when an ABS malfunction has 
occurred. The ABS light operates independently of 
the red warning light. 

For addition information refer to Group 8W. 


MASTER CYLINDER/POWER BOOSTER TEST 


(1) Start engine and check booster vacuum hose 
connections. A hissing noise indicates vacuum leak. 
Correct any vacuum leak before proceeding. 

(2) Stop engine and shift transmission into Neu- 
tral. . 

(3) Pump brake pedal until all vacuum reserve in 

booster is depleted. 

. (4) Press and hold brake pedal under hight foot 
pressure. The pedal should hold firm, if the pedal 
falls away master cylinder is faulty Gnternal leak- 
age). 

(5) Start engine and note pedal action it should 
falls away slightly under light foot pressure then 
holds firm. If no pedal action is discernible, power 
booster or vacuum check valve is faulty. 

(6) Rebuild booster vacuum reserve as follows: 
Release brake pedal. Increase engine speed to 1500 
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rpm, close the throttle and immediately stop turn off 
ignition to stop engine. 

(7) Wait a minimum of 90 seconds and try brake 
action again. Booster should provide two or more vac- 
uum assisted pedal applications. If vacuum assist is 
not provided, booster is faulty. 


POWER BOOSTER CHECK VALVE TEST 

(1) Disconnect vacuum hose from check valve. 

(2) Remove check valve and valve seal from 
booster. 

(3) Use a hand operated vacuum pump for test. 

(4) Apply 15-20 inches vacuum at large end of 
check valve (Fig. 7). 

(5) Vacuum should hold steady. If gauge on pump 
indicates vacuum loss, check valve is faulty and 
should be replaced. 


BOOSTER 
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Fig. 7 Vacuum Check Valve And Seal 


POWER BOOSTER VACUUM TEST 

(1) Connect vacuum gauge to booster check valve 
with short length of hose and T-fitting (Fig. 8). 

(2) Start and run engine at curb idle speed for one 
minute. | 

(3) Clamp hose shut between vacuum source and 
check valve. | 

(4) Stop engine and observe vacuum gauge. 

(5) If vacuum drops more than one inch HG (33 
millibars) within 15 seconds, booster diaphragm or 
check valve is faulty. . 


COMBINATION VALVE 


| Metering Valve 


Metering valve operation can be eheckea: ieduily 
and with the aid of a helper. Observe the metering 
valve stem while a helper applies and releases the 
brakes. If the valve is operating correctly, the stem 
will extend slightly when the brakes are applied and 
retract when the brakes are released. If the valve is 
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Fig. 8 Typical Booster Vacuum Test Connections 


- faulty, replace the entire combination valve as an 
assembly. 


Pressure Differential Switch 

(1) Have helper sit in drivers seat to apply brake 
pedal and observe red brake warning light. 

(2) Raise vehicle on hoist. 

(3) Connect bleed hose to a rear wheel cylinder 
and immerse hose end in container partially filled 
with brake fluid. 

(4) Have helper press and hold brake pedal to floor 
and observe warning light. 

(a) If warning light illuminates, switch is operat- 
ing correctly. | 

_(b) If light fails to illuminate, check circuit fuse, 

bulb and wiring. Repair as necessary and repeat 

test steps. 

(5) If warning light still fails to illuminate, check 
brakelight and parking brake switches and wiring 
with test lamp. Repair or replace parts as necessary 
and test differential pressure switch operation again. 

(6) If warning light still does not illuminate, 
switch is faulty. Replace combination valve assembly, 
bleed brake system and verify proper switch and 
valve operation. 


DISC BRAKE ROTOR 


The rotor braking surfaces should not be refinished 
unless necessary. 

Light surface rust and scale can be removed with a 
lathe equipped with dual sanding discs. The rotor 
surfaces can be restored by machining in a disc brake 
lathe if surface scoring and wear are light. 

Replace the rotor under the following conditions: 
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e severely scored 
e tapered 
e hard spots 
e cracked 
e below minimum thickness 


ROTOR MINIMUM THICKNESS 

Measure rotor thickness at the center of the brake- 
shoe contact surface. Replace the rotor if worn below 
minimum thickness, or if machining would reduce 
thickness below the allowable minimum. 

Rotor minimum thickness is usually specified on 
the rotor hub. The specification is either stamped or 
cast into the hub surface. 


ROTOR RUNOUT 

Check rotor lateral runout with dial indicator 
C-3339 (Fig. 9). Excessive lateral runout will cause 
brake pedal pulsation and rapid, uneven wear of the 
brakeshoes. Position the dial indicator plunger 
approximately 25.4 mm (1 in.) inward from the rotor 
edge. : | 


NOTE: Be sure wheel bearing has zero end play 
before checking rotor runout. 


Maximum allowable rotor runout is 0.102 mm 
(0.004 in.). 





DIAL 
INDICATOR 8905-68 


Fig. 9 Checking Rotor Runout And Thickness 
Variation 


ROTOR THICKNESS VARIATION 

Variations in rotor thickness will cause pedal pul- 
sation, noise and shudder. | 

Measure rotor thickness at 6-to-12 points around 
the rotor face (Fig. 10). 

Position the micrometer approximately 25.4 mm ( 1 
in.) from the rotor outer circumference for each mea- 
surement. 
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Thickness should not vary by more than 0.013 mm 
(0.0005 in.) from point-to-point on the rotor. Machine 
or replace the rotor if necessary. 


\ = MICROMETER 


N TAKE MINIMUM 
N OF 6 MEASUREMENTS 
\ AROUND ROTOR 


\ 
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Fig. 10 Measuring Rotor Thickness 
BRAKE DRUM 


The maximum allowable diameter of the drum 
braking surface is stamped or cast into the drum 
outer edge. Generally, a drum can be machined to a 
maximum of 1.52 mm (0.060 in.) oversize. Always 
replace the drum if machining would cause drum 
diameter to exceed the size limit indicated on the 
drum. 


BRAKE DRUM RUNOUT 

Measure drum diameter and runout with an accu- 
rate gauge. The most accurate method of measure- 
ment involves mounting the drum in a brake lathe 
and checking variation and runout with a dial indi- 
cator. 

Variations in drum diameter should not exceed 
0.076 mm (0.008 in.). Drum runout should not exceed 
0.20 mm (0.008 in.) out of round. Machine the drum 
if runout or variation exceed these values. Replace 
the drum if machining causes the drum to exceed the 
maximum allowable diameter. 


BRAKE LINE AND HOSES 

Flexible rubber hose is used at both front brakes 
and at the rear axle junction block. Inspect the hoses 
whenever the brake system is serviced, at every 
engine oil change, or whenever the vehicle is in for 
service. 

Inspect the hoses for surface cracking, scuffing, or 
worn spots. Replace any brake hose immediately if 
the fabric casing of the hose is exposed due to cracks 
or abrasions. 


Also check brake hose installation. Faulty installa- — 


tion can result in kinked, twisted hoses, or contact 
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with the wheels and tires or other chassis compo- 
nents. All of these condition can lead to scuffing, 
cracking and eventual failure. 

The steel brake lines should be inspected periodi- 
cally for evidence of corrosion, twists, kinks, leaks, or — 
other damage. Heavily corroded lines will eventually 
rust through causing leaks. In any case, corroded or 
damaged brake lines should be replaced. 

Factory replacement brake lines and hoses are rec- 
ommended to ensure quality, correct length and supe- 
rior fatigue life. Care should be taken to make sure 
that brake line and hose mating surfaces are clean 
and free from nicks and burrs. Also remember that 
right and left brake hoses are not interchangeable. 

Use new copper seal washers at all caliper connec- 
tions. Be sure brake line connections are properly 
made (not cross threaded) and tightened to recom- 
mended torque. 


BRAKE FLUID CONTAMINATION DETECTION 
PROCEDURE | 


Indications of fluid contamination are swollen or 
deteriorated rubber parts. 

Swollen rubber parts indicate the presence of 
petroleum in the brake fluid. 

To test for contamination, put a small amount of 
drained brake fluid in clear glass jar. If fluid sepa- 
rates into layers, there is mineral oil contamination. 

If brake fluid is contaminated, drain and _ thor- 
oughly flush system. Replace master cylinder, propor- 
tioning valve, caliper seals, wheel cylinder seals, 
Antilock Brakes hydraulic unit and all hydraulic 
fluid hoses. 


SERVICE PROCEDURES 
BRAKE FLUID LEVEL 


Always clean the master cylinder reservoir and cap 
before adding fluid. This will prevent dirt from fall- 
ing in the reservoir and contaminating the brake 
fluid. 

The reservoir has a ADD and a FULL mark on the 
side (Fig. 11) fill to the FULL mark. 


MASTER CYLINDER 


A new master cylinder should be bled before instal- 
lation on the vehicle. Required bleeding tools include 
bleed tubes and a wood dowel to stroke the pistons. 
Bleed tubes can be fabricated from brake line. — 


BLEEDING PROCEDURE 

(1) Mount master cylinder in vise. 

(2) Attach bleed tubes to cylinder outlet ports. 
Then position each tube end in matching reservoir 
fluid compartment (Fig. 12). 

(3) Fill reservoir with fresh brake fluid. 


5-42 BRAKES ——— 
SERVICE PROCEDURES (Continued) 
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Fig. 11 Master Cylinder Fluid Level 


(4) Press cylinder pistons inward with wood dowel. 
Then release pistons and allow them to return under 
spring pressure. Continue bleeding operations until 
air bubbles are no longer visible in fluid. 
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Fig. 12 Master Cylinder Bleeding 
BRAKE BLEEDING 


Use Mopar brake fluid, or an equivalent quality 
fluid meeting SAE J1703-F and DOT 3 standards 
only. Use fresh, clean fluid from a sealed container at 
all times. 

Do not pump the brake pedal at any time while 
bleeding. Air in the system will be compressed into 
small bubbles that are distributed throughout the 
hydraulic system. This will make additional bleeding 
operations necessary. 

Do not allow the master cylinder to run out of fluid 
during bleed operations. An empty cylinder will allow 
additional air to be drawn into the system. Check the 
cylinder fluid level frequently and add fluid as 
needed. 

The Brakes should be bled in sequence. First the 
right rear wheel then the left rear wheel. Then move 








to the front brakes and bleed the right front wheel 
then the left front wheel. 


MANUAL BLEEDING 

(1) Remove reservoir filler caps and fill reservoir 
with Mopar, or equivalent quality DOT 3 brake fluid. 

(2) If calipers, or wheel cylinders were overhauled, 
open all caliper and wheel cylinder bleed screws. 
Then close each bleed screw as fluid starts to drip 
from it. Top off master cylinder reservoir once more 
before proceeding. 

(3) Attach one end of bleed hose to bleed screw 
and insert opposite end in glass container partially 
filled with brake fluid (Fig. 13). Be sure end of bleed 
hose is immersed in fluid. 
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Fig. 13 Typical Fluid Container And Bleed Hose 
Setup 


(4) Open up bleeder, then have a helper press 
down the brake pedal. Once the pedal is down close 
the bleeder. Repeat bleeding until fluid stream is 
clear and free of bubbles. Then move to the next 
wheel. | | 


DISC ROTOR MACHINING 


Rotor braking surfaces can be sanded or machining 
in a disc brake lathe. 

The lathe must machine both sides of the rotor 
simultaneously with dual (two) cutter heads (Fig. 
14). Equipment capable of machining only one side at 
a time will produce a tapered rotor. | 

The lathe should also be equipped with a grinder 
attachment or dual sanding discs for final cleanup or 
light refinishing (Fig. 14). 

If the rotor surfaces only need minor cleanup of 


rust, scale, or minor scoring, use abrasive discs to 





SERVICE PROCEDURES (Continued) 


clean up the rotor surfaces. However, when a rotor is 
scored or worn, machining with cutting tools will be 
required. 


CAUTION: Do not machine the rotor if it will cause 
the rotor to fall below minimum allowable thick- 
ness. 


DAMPER 
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Fig. 14 Rotor Refinishing 
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BRAKE DRUM MACHINING 


The brake drums can be machined on a drum lathe 
when necessary. Initial machining cuts should be lim- 
ited to 0.12 - 0.20 mm (0.005 - 0.008 in.) at a time as 
heavier feed rates can produce taper and surface 
variation. Final finish cuts of 0.025 to 0.038 mm 
(0.001 to 0.0015 in.) are recommended and will gen- 
erally provide the best surface finish. 

Be sure the drum is securely mounted in the lathe 
before machining operations. A damper strap should 
always be used around the drum to reduce vibration 
and avoid chatter marks. 

The maximum allowable diameter of the drum 
braking surface is stamped or cast into the drum 
outer edge. Always replace the drum if machining 
would cause drum diameter to exceed the size limit 
indicated on the drum. 


BRAKE LINE 


Mopar preformed metal brake line is reeommended 
and preferred for all repairs. However, double-wall 
steel line can be used for emergency repair when fac- 
tory replacement parts are not readily available. 

Special, heavy duty tube bending and flaring 
equipment is required to prepare double wall brake 
line. Special bending tools are needed to avoid kink- 
ing or twisting metal brake line. In addition, special 
flaring tools are needed to provide the inverted-type, 
double flare required on metal brake lines. 


FLARING PROCEDURE 

(1) Cut off damaged tube with Tubing Cutter. 

(2) Ream cut edges of tubing to ensure proper 
flare. 

(3) Install replacement tube nut on section of tube 
to be repaired. 

(4) Insert tube in flaring tool. Center tube in area 
between vertical posts. 0G 

(5) Place gauge form A over the end of the tube. 

(6) Push tubing through flaring tool jaws until 
tube contacts recessed notch in gauge that matches 
tube diameter. 

(7) Squeeze flaring tool jaws to lock tubing in 
place. 

(8) Insert plug on gauge A in the tube. Then swing 
compression disc over gauge and center tapered flar- 
ing screw in recess of compression disc (Fig. 15). 

(9) Tighten tool handle until plug gauge is seated 
on jaws of flaring tool. This will start the inverted 
flare. 

(10) Remove the plug gauge and complete the 
inverted flare. 

(11) Remove the flaring tools and verify that the 
inverted flare is correct. 


5-14 BRAKES - 


REMOVAL AND INSTALLATION (Continued) 





RH222 


| Fig. 15 Inverted Flare Tools 
REMOVAL AND INSTALLATION 


STOP LAMP SWITCH 


The stop lamp switch is mounted in the pedal sup- 
port bracket and is operated by the pedal. The switch 
is secured in the bracket with a retainer (Fig. 16). 
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Fig. 16 Stop Lamp Switch Mounting 


REMOVAL 

(1) Remove steering column cover aad lower trim 
panel for switch access, if necessary. _ 

(2) Disconnect switch wire harness. 

(3) Thread switch out of retainer, or rock switch 
up/down and pull it rearward out of retainer. 

(4) Inspect switch retainer, if equipped. Replace 
retainer if worn, distorted, loose, or damaged. 
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INSTALLATION | 

(1) Insert replacement switch in retainer. Thread 
switch into place or rock it up/down until switch 
plunger touches brake pedal. Insert switch in bracket 
and thread clip onto a to secure switch. 

(2) Connect switch wires. 

(3) Verify switch operation and adjust switch if 
necessary. 

(4) Install trim panels Gif removed). 


BRAKE PEDAL 


REMOVAL 

(1) Remove lower trim panel ant A/C duct if nec- 
essary. 

(2) Remove steering column lower trim panel and 
bezel. 

(3) Remove necessary dash _ panel-to-instrument 
panel brace rods. | 

(4) Disconnect and remove brake lamp switch. 

(5) Remove retainer clip securing booster push rod 
to pedal (Fig. 17). 

(6) Remove nut securing pedal tat in support 
bracket. 

(7) Slide pedal shaft outward for clearance and 
remove brake pedal. 

(8) Remove pedal bushings if they are to be 


replaced. 
AUTOMATIC 
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Fig. 17 Push Rod Attachment 


INSTALLATION | 

(1) Install new bushings in ail Lubricate bush- 
ings and pivot pin with Mopar multi mileage grease. 

(2) Position pedal, sleeve and spacer(s) in bracket 
and install pivot pin. 

(3) Install new nut on pivot pin. Pivot pin nut is 
specially formed and should not be reused. Be 
sure to install new nut to secure pin. 

(4) Tighten new pivot pin nut to 27 N-m (20 ft. 
Ibs.) on models with manual transmission. Tighten 
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nut to 35 N-m (26 ft. lbs.) on models with automatic 
transmission. = — | a | 

(5) Install booster push rod on pedal pin and 
install new retainer clip. | 

(6) Install and connect stop lamp switch. 
(7) Install dash brace rod, if equipped. : 

(8) Install instrument panel and steering column 
trim covers. 


COMBINATION VALVE 


The combination valve is not repairable. The valve 
is serviced as an assembly only. 


REMOVAL | | 
(1) Remove air cleaner cover and hose for access to 
valve. - a 7 
(2) Unsnap connector lock tabs and disconnect dif- 
ferential pressure switch wire at combination valve 
(Fig. 18). Do not pull switch wire to disconnect. 
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_ Fig. 18 Differential Pressure Switch 


(3) Disconnect brakelines at combination valve 
(Fig. 19). | - 
(4) Remove mounting nut and remove valve. 


INSTALLATION 

(1) Install valve and tighten mounting nut to 17 
N-m (155 in. lIbs.). | 

(2) Connect brakelines to replacement valve. Start 
line fittings by hand to avoid cross threading. 
(3) Tighten brakeline fittings to 18-24 N-m 
(160-210 in. lbs.). | a ; ae ot 

(4) Connect wire to pressure differential switch. 

(5) Bleed brakes. 
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Fig. 19 Combination Valve 


MASTER CYLINDER 


REMOVAL 

(1) Remove air cleaner hose, cover and housing. 

(2) Disconnect brake lines at master cylinder and 
combination valve. 

(3) Remove nuts attaching master cylinder to 
booster studs. | 

(4) Remove master cylinder. 

(5) Remove cylinder cover and drain fluid. 

(6) If master cylinder reservoir requires service, 
refer to reservoir replacement procedure in this sec- 
tion. 


INSTALLATION 

Bleed master cylinder on bench before installation, 
refer to Service Procedures. 

(1) Remove protective sleeve from primary piston 
shank on new master cylinder. 

(2) Check condition of seal at rear of cylinder body. 
Reposition seal if dislodged. Replace seal if cut, or 
torn. 

(3) Clean cylinder mounting surface of brake 
booster. 

(4) Install master cylinder onto brake booster 
studs. an 

(5) Install mounting nuts and tighten to 25 N-m 
(220 in. lbs.). = | 

(6) Connect brakelines to master cylinder and com- 
bination valve. | | 

(7) Fill and bleed brake system. 


POWER BRAKE BOOSTER 


REMOVAL 
(1) Disconnect vent and vacuum hose from engine 
air cleaner cover. | | 
(2) Remove engine air cleaner cover, filter, housing 
and hoses. 
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(3) Disconnect brakelines at master cylinder. 

(4) Disconnect wire at combination valve differen- 
tial pressure switch. 

(5) If combination valve does not have an integral 
bracket, disconnect brakelines at combination valve 
and remove valve. | 

(6) If combination valve has integral bracket, 
remove nut attaching valve bracket to booster studs 
and remove valve. | 

(7) Remove nuts attaching master cylinder to 
booster studs and remove cylinder. 

(8) Disconnect vacuum hose from booster check 
valve. 

(9) In passenger compartment, remove instrument 
panel lower trim cover. 

(10) Remove retaining clip that secures booster 
push rod to brake pedal (Fig. 20). 
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Fig. 20 Push Rod & Clip 


(11) Remove nuts attaching booster to passenger 
compartment side of dash panel (Fig. 21). 


BOOSTER 


(e io 


Fig. 21 Booster Mounting Nuts 
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(12) In engine compartment, slide booster studs 
out of dash panel, tilt booster upward, and remove 
booster from engine compartment. 

(13) Remove dash seal from booster. 

(14) If booster is only being removed for access to 
other components, cover booster front opening with 
clean shop towel. 


INSTALLATION 

(1) If original booster is being installed, test check 
valve with vacuum tool before booster installation. 
Replace check valve if it will not hold vacuum. 

(2) Install dash seal on booster. 

(3) Align and position booster on dash panel. 

(4) In passenger compartment, install nuts that 
attach booster to dash panel. Penton nuts just — 
enough to hold booster in place. — 

(5) Slide booster push rod onto ae pedek Then 
secure push rod to pedal pin with retaining clip. 

(6) Tighten booster attaching nuts to 41 N-m (30 
ft. lbs.). 

(7) Install instrument panel lower trim cover. 

(8) If original master cylinder is being installed, 
check condition of seal at rear of master cylinder. 
Replace seal if cut, or torn. 

(9) Clean cylinder mounting surface of brake 
booster. Use shop towel wetted with brake cleaner for 
this purpose. Dirt, grease, or similar materials will 
prevent proper cylinder seating and could result in 
vacuum leak. 

(10) Align and install master cylinder on booster 
studs. Tighten cylinder attaching nuts to 13-25 N-m 
(115-220 in. lbs.). 

(11) Connect vacuum hose to booster check valve. 

(12) Connect and secure brakelines to combination 
valve and master cylinder. Start all brakeline fittings 
by hand to avoid cross threading. 

(13) If combination valve has integral bracket, 
position bracket on booster studs. Then install and 
tighten bracket attaching nuts to 13-25 N-m (115-220 
in. lbs.). 

(14) Connect wire to combination valve switch. 

(15) Top off master eynnder fluid level and bleed 
brakes. 

(16) Install engine air cleaner and hoses. 

(17) Verify proper brake operation before moving 
vehicle. 


DISC BRAKE CALIPER — 


REMOVAL : 

(1) Raise vehicle and remove front wheel and tire 
assemblies. 

(2) Remove and discard brake hose mounting bolt 
(Fig. 22). 

(3) Remove caliper mounting bolts. 


REMOVAL AND INSTALLATION (Continued) 
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Fig. 22 Brake Hose And Bolt 


(4) Rotate caliper rearward with pry tool if neces- 
sary. Then rotate caliper and brakeshoes off mount- 
ing ledges. | 

(5) Remove caliper from vehicle. 


INSTALLATION 

(1) Install brakeshoes in caliper. | 

(2) Connect brake hose to caliper but do not 
tighten fitting bolt completely at this time. Be sure 
to use new gaskets on bolt to avoid leaks 

(3) Install caliper. Position mounting notches at 
lower end of brakeshoes on bottom mounting ledge. 
Then rotate caliper over rotor and seat notches at 
upper end of shoes on mounting ledge. 

(4) Coat caliper mounting bolts with GE 661 or 
Dow 111 silicone grease. Then install and tighten 
bolts to 10-20 N-m (7-15 ft. Ibs.). 


CAUTION: If new caliper bolts are being installed, 
or if the original reason for repair was a drag/pull 
condition, check caliper bolt length before proceed- 
ing. If the bolts have a shank length greater than 
67.6 mm (2.66 in.), they may contact the inboard 
brakeshoe causing a partial apply condition. Refer 
to Figure 14 for the required caliper bolt length. 


(5) Position front brake hose clear of all chassis 
components and tighten caliper fitting bolt to 31 N-m 
(23 ft. lbs.). 


CAUTION: Be sure the brake hose is not twisted or 
kinked at any point. Also be sure the hose is clear 
of all steering and suspension components. Loosen 
and reposition the hose if necessary. 
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(6) Install wheel and tire assembly. | 
(7) Fill master cylinder and bleed brake system. 


DISC BRAKESHOE 


REMOVAL — 

(1) Raise vehicle and remove front wheel and tire 
assemblies. | | 

(2) Drain small amount of fluid from master cylin- 
der front brake reservoir with suction gun. 

(3) Bottom caliper piston in bore with C-clamp. 
Position clamp screw on outboard brakeshoe and 
clamp frame on rear of caliper. Typical C-clamp 
attachment is shown in (Fig. 23). Do not allow 
clamp screw to bear directly on outboard shoe 
retainer spring. Use wood or metal spacer 
between shoe and clamp screw if necessary. 


/ 


CALIPER BOSS —- — 







OUTBOARD 
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 C-CLAMP 
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Fig. 23 Bottoming Caliper Piston With C-Clamp 
(4) Remove caliper mounting bolts (Fig. 24). 





CALIPER. J9105-31 


Fig. 24 Caliper Mounting Bolts © 
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REMOVAL AND INSTALLATION (Continued) 


(5) Tilt top of caliper outward with pry tool if nec- 
essary (Fig. 25) and remove caliper. 
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| Fig. 25 Caliper Removal 


(6) Remove outboard shoe by pressing one end of 
shoe inward to disengage shoe lug. Then rotate shoe 
upward until retainer spring clears caliper. Press 
opposite end of shoe inward to disengage shoe lug 
and rotate shoe up and out of caliper (Fig. 26). 
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LOCATING 
LUG J9005-83 


Fig. 26 Outboard Brakeshoe Removal 


(7) Remove inboard shoe. Grasp ends of shoe and 
tilt shoe outward to release springs from caliper pis- 
ton (Fig. 27). Then remove shoe from caliper. 


NOTE: If original brakeshoes will be used, keep 
them in sets (left and right); they are not inter- 
changeable. ; | 


(8) Secure caliper to nearby suspension part with 
wire.Do not allow brake hose to support caliper 
weight. 

(9) Wipe caliper off with shop rags or towels. Do 
not use compressed air. Compressed air can 
unseat dust boot and force dirt into piston 
bore. 








Fig. 27 Inboard Brakeshoe Removal 


INSTALLATION 

(1) Clean brakeshoe mounting ledge slide surfaces 
of steering knuckle with wire brush. Then apply light 
coat of Mopar multi-mileage grease to slide surfaces. 
Lubricate mounting bolts and bushings with GE 661 
or Dow 111 silicone grease (Fig. 28). 


z MOUNTING 
BOLTS 


5 





Fig. 28 Caliper Lubrication Points 


(2) Install inboard shoe in caliper and verify shoe 
retaining springs are fully seated into the piston. 

(3) Install outboard shoe in caliper by starting one 
end of shoe in caliper and rotating shoe downward 
into place. Verify shoe locating lugs and shoe spring 
are seated. | 

(4) Install caliper by position notches at lower end 
of brakeshoes on bottom mounting ledge. Then install 
caliper over rotor and seat upper ends of brakeshoes 
on top mounting ledge (Fig. 29). 


CAUTION: Before securing the caliper, be sure the 
caliper brake hose is not twisted, kinked or touch- 
ing any chassis components. 





REMOVAL AND INSTALLATION (Continued) 
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Fig. 29 Caliper Installation 


(5) Install and tighten caliper mounting bolts to 
10-20 N-m (7-15 ft. lbs.). 


CAUTION: If new caliper bolts are being installed, 
or if reason for repair was a drag/pull condition, 
check caliper bolt length. If the bolts have a shank 
length greater than 67.6 mm (2.66 in.), they will con- 
tact the inboard brakeshoe causing a partial apply 
condition. Refer to (Fig. 30) for correct caliper bolt 
length. 


CORRECT SHANK LENGTH: 


67 mm (+ 0.6 mm) 
2.637 in. (+ 0.0236 in.) 
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Fig. 30 Mounting Bolt Dimensions 


(6) Install wheel and tire assemblies. 

(7) Pump brake pedal until caliper pistons and 
brakeshoes are seated. 

(8) Top off brake fluid level if necessary. 
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DISC BRAKE ROTOR 


REMOVAL 

(1) Remove wheel and tire assemble. 

(2) Remove caliper. _ 

(3) Remove retainers securing rotor to hub studs 
(Fig. 31). 

(4) Remove rotor from hub. 

(5) If rotor shield requires service, remove front 
hub and bearing assembly. 
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Fig. 31 Rotor & Hub 


INSTALLATION 

(1) If new rotor is being installed, remove protec- 
tive coating from rotor surfaces with Mopar carb 
cleaner. 

(2) Install rotor on hub. 

(3) Install caliper. 

(4) Install new spring nuts on wheel studs. 

(5) Install wheel and tire assembly. 


DRUM BRAKESHOES 


REMOVAL 

(1) Raise vehicle and remove rear wheels. 

(2) Remove and discard spring nuts securing 
drums to wheel studs. 

(3) Remove brake drums. If drums prove difficult 
to remove, retract brakeshoes. Remove access plug at 
the rear of backing plate and back off adjuster screw 
with brake tool and screwdriver. 

(4) Remove U-clip and washer securing adjuster 
cable to parking brake lever (Fig. 32). 

(5) Remove primary and secondary return springs 
from anchor pin with brake spring pliers. 

(6) Remove hold-down springs, retainers and pins 
with standard retaining spring tool. _ 

(7) Install spring clamps on wheel cylinders to 
hold pistons in place. 

(8) Remove adjuster ieee adjuster screw and 
spring. 






























REMOVAL AND INSTALLATION (Continued) 
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Fig. 32 Drum Brake Components—Typical — 


9) Remove adjuster cable and cable guide. 

(10) Remove brakeshoes and parking brake strut. 

(11) Disconnect cable from paging brake lever and 
remove lever. 


INSTALLATION 

(1) Clean support plate with Mopar brake cleaner. 

(2) If new drums are being installed, remove pro- 
tective coating with Mopar Carb cleaner followed by 
final rinse with Mopar brake cleaner. 

(3) Clean and lubricate anchor pin with light oat 
of Mopar multi-mileage grease. 

(4) Apply Mopar multi-mileage grease to brake- 
shoe contact surfaces of support plate (Fig. 33). 


SUPPORT 
PLATE 
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Fig. 33 Shoe Contact Surfaces 


(5) Lubricate adjuster screw threads and _ pivot 
with Mopar spray lube. 


(6) Attach parking brake lever to secondary brake- 
shoe. Use new washer and U-clip to secure lever. 

(7) Remove wheel cylinder clamps. 

(8) Attach parking brake cable to lever. 

(9) Install brakeshoes on support plate. Secure 
shoes with new hold-down springs, pins and retain- 
ers. 

(10) Install parking brake strut and spring. 

(11) Install guide plate and adjuster cable on 
anchor pin. 

(12) Install primary and secondary rebum: springs. 

(13) Install adjuster cable guide on secondary 
shoe. | 

(14) Lubricate and assemble adjuster screw. 

(15) Install adjuster screw, spring and lever and 
connect to adjuster cable. 

(16) Adjust shoes to drum. 

(17) Install wheel/tire assemblies and lower vehi- 
cle. 

(18) Verify firm brake pedal before moving vehicle. 


WHEEL CYLINDER > 


REMOVAL 
(1) Remove wheel and tire assembly. 
(2) Remove brake drum. 
(3) Disconnect wheel cylinder brakeline. | 
(4) Remove brakeshoe return springs and move 
shoes out of engagement with cylinder push rods. 
(5) Remove cylinder attaching bolts and remove 
cylinder from EEE Ore plate. | 


XJ 


REMOVAL AND INSTALLATION (Continued) 


INSTALLATION | 

(1) Apply bead of Mopar silicone sealer around cyl- 
inder mounting surface of support plate. 

(2) Install cylinder mounting bolts and tighten to 
correct torque. 

(3) Connect brake line to cylinder. 

(4) Install brakeshoe return spring. 

(5) Install brake drum. 

(6) Install wheel and tire assembly. 

(7) Bleed brake system. 


BRAKE SUPPORT PLATE 


REMOVAL 

(1) Remove wheel and tire assembly and brake 
drum. 

(2) Remove brakeshoe assembly. 

(3) Remove parking brake cable from parking 
brake lever. 

(4) Compress parking brake cable retainer tabs 
with a hose clamp (Fig. 34). Then push retainer and 
cable through and out of support plate. 


> 


itis 
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Fig. 34 Parking Brake Cable Removal 


(5) Disconnect brake line at wheel cylinder. 

(6) Remove wheel cylinder from support plate. 

(7) Remove axle shaft, refer to Group 3 for proce- 
dures. 

(8) Remove bolts attaching support plate to axle 
and remove support plate. 


INSTALLATION 

(1) Apply bead of Mopar silicone sealer around 
axle mounting surface of support plate. 

(2) Install support plate on axle flange. Tighten 
attaching bolts to 47-81 N-m (35-60 ft. lbs.). 

(3) Apply bead of Mopar silicone sealer around 
wheel cylinder mounting surface and install wheel 
cylinder. 
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(4) Install brakeline in wheel cylinder. — 

(5) Install parking brake cable in support plate. 

(6) Install axle shaft, refer to Group 3 for proce- 
dure. 

(7) Connect parking brake cable to lever on sec- 
ondary shoe and install brakeshoes on support plate. 
(8) Adjust brakeshoes to drum with brake gauge. 

(9) Install brake drum and wheel and tire assem- 
bly. | 
(10) Bleed brake system. 


REAR PARKING BRAKE CABLE 


REMOVAL | 

(1) Raise vehicle and loosen equalizer nuts until 
rear cables are slack. | 

(2) Disengage cable from equalizer and remove 
cable clip and spring (Fig. 35). | 

(3) Remove rear wheel and brake drum. 

(4) Remove secondary brakeshoe and disconnect 
cable from lever on brakeshoe. 

(5) Compress cable retainer with worm drive hose 
clamp (Fig. 36) and remove cable from backing plate. 
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Fig. 35 Parking Brake Cables 


INSTALLATION 

(1) Install new cable in backing plate. Be sure 
cable retainer is seated. 

(2) Attach cable to lever on brakeshoe and install 
brakeshoe on backing plate. 

(3) Adjust brakeshoes to drum with brake gauge. 

(4) Install brake drum and wheel. | 

(5) Engage cable in equalizer and install equalizer 
nuts. 

(6) Adjust parking brakes. 
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Fig. 37 Parking Brake Equalizer 


= J8905-89 = 









Fig. 36 Cable Retainer 
PARKING BRAKE LEVER. 


The center console must be removed to service the 
parking brake lever. Refer to Group 23 Interior Com- 
ponents for service procedures. 


SWITCH 
HARNESS = 


REMOVAL 

(1) Release parking brakes. 

(2) Raise vehicle. 

(3) Remove adjusting nut from tensioner rod at the 
equalizer. (Fig. 37). Then secure equalizer and rear 
cables to chassis with wire. — 

(4) Remove nuts attaching lever support plate to 
underside of. floorpan. Then move _ aside. = | 

(5) Lower vehicle. :, Fig. 38 Parking Brake Switch 

(6) Disconnect parking brake switch wire at switch - 
(Fig. 38). 

(7) Remove parking brake lever econ from 
floorpan. 

(8) Remove tensioner cover and boot. 

(9) Remove E-clip and pin that connect tensioner 
to lever arm (Fig. 39). 

(10) Remove lever attaching screws from eas 

(11) Remove lever assembly. me 

(12) Parking brake switch can be serviced at “—e 
time. 


PARKING 
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TENSIONER a A 


INSTALLATION ea | | a . 
(1) Assemble lever and tensioner somponents: Be 4 © . et 
sure E-clip is fully seated in pin. | PIN 9405-160 
(2) Verify that tensioner boot is properly seateH in | 
cover. 





Fig. 39 Tensioner E-Clip — 
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REMOVAL AND INSTALLATION (Continued) 


(3) Position lever assembly on floorpan and install 
lever attaching screws/nuts. Also install parking 
brake switch if removed, or replaced. 

(4) Raise vehicle. 


(5) Insert cable tensioner rod in equalizer and — 


install adjusting nut on tensioner rod. 

(6) Install and tighten nuts that attach lever sup- 
port plate to floorpan and lever screws. 

(7) Adjust parking brakes. Refer to procedure in 
this section. 

(8) Lower vehicle. 

(9) Connect parking brake switch wire. 

(10) Install lever trim cover, if equipped. 

(11) Verify correct parking brake operation. 


DISASSEMBLY AND ASSEMBLY 


MASTER CYLINDER RESERVOIR 


REMOVAL 

(1) Remove reservoir cap and empty fluid into 
drain container. 

(2) Remove pins that retain reservoir to master 


cylinder. Use hammer and pin punch to remove pins 
(Fig. 40). 
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Fig. 40 Reservoir Retaining Pins 


(3) Clamp cylinder body in vise with brass protec: 
tive jaws. : 

(4) Loosen reservoir from grommets with pry tool 
(Fig. 41). 

(5) Remove reservoir by rocking it to one side and 
pulling free of grommets (Fig. 42). 

(6) Remove old grommets from ee body (Fig. 
43). 


INSTALLATION 


CAUTION: Do not use any type of tool to install 
the grommets. Tools may cut, or tear the grommets 
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Fig. 43 Grommet Removal 





J9505-49 


creating a leak problem after installation. Install the 
grommets using finger pressure only. 


(1) Lubricate new grommets with clean brake fluid 
and Install new grommets in cylinder body (Fig. 44). 
Use finger pressure to install and seat grommets. 

(2) Start reservoir in grommets. Then rock reser- 
voir back and forth while pressing downward to seat 
it in grommets. | 

(3) Install pins that retain reservoir to cylinder 
body. 

(4) Fill and bleed master cylinder on bench before 
installation in vehicle. 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 44 Grommet Installation 


DISC BRAKE CALIPER 


DISASSEMBLY 

(1) Remove brakeshoes from caliper. 

(2) Drain brake fluid out of caliper. 

(3) Pad interior of caliper with minimum, 2.54 cm 
(1 in.) thickness of shop towels or rags (Fig. 45). Tow- 
els are needed to protect caliper piston during 
removal. . 
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Fig. 45 Padding Caliper Interior 


‘(4) Remove caliper piston with short bursts of 
low pressure compressed air. Direct air through fluid 
inlet port and ease piston out of bore (Fig. 46). 


CAUTION: Do not blow the piston out of the bore 
with sustained air pressure. This could result in a 
cracked piston. Use only enough air pressure to 
ease the piston out. NEVER attempt to catch the 
piston as it leaves the bore. This will result in per- 
sonal injury. 


(5) Remove caliper piston dust boot with suitable 
tool (Fig. 47) and discard boot. 
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Fig. 46 Caliper Piston Removal 
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Fig. 47 Caliper Piston Dust Boot Removal 


(6) Remove caliper piston seal with wood or plastic 
tool (Fig. 48) and discard seal. Do not use metal tools 
as they will scratch piston bore. | 

(7) Remove caliper mounting bolt bushings and 
boots (Fig. 49). | | 


ASSEMBLY 

(1) Coat caliper piston bore, new piston seal and 
piston with clean brake fluid. | 

(2) Lubricate caliper bushings and interior of 
bushing boots with Dielectric silicone grease. | 

(3) Install bushing boots in caliper, then insert 
bushing into boot and push bushing into place (Fig. 
50). | 
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Fig. 49 Mounting Bolt Bushing And Boot 
BOOT 


BUSHING 


Fig. 50 Bushings And Boots Installation 


(4) Install new piston seal into seal groove with 
finger (Fig. 51). — 

(5) Install dust boot on caliper piston and seat boot 
in piston groove (Fig. 52). 

(6) Press piston into caliper bore by hand, use a 
turn and push motion to work piston into seal (Fig. 
D3). | | 

(7) Press caliper piston to bottom of bore. 

(8) Seat dust boot in caliper with Installer Tool 
C-4842 and Tool Handle C-4171 (Fig. 54). 
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Fig. 51 Piston Seal Installation — 
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Fig. 53 Caliper Piston Installation 


(9) Replace caliper bleed screw if removed. 


WHEEL CYLINDER 


DISASSEMBLY 

(1) Remove push rods and boots (Fig. 55). 

(2) Press pistons, cups and spring and expander 
out of cylinder bore. 

(3) Remove bleed screw. 
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Fig. 54 Piston Dust Boot Installation 
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Fig. 55 Wheel Cylinder Components 


ASSEMBLY 

(1) Lubricate wheel cylinder bore, pistons, piston 
cups and spring and expander with clean brake fluid. 

(2) Install first piston in cylinder bore. Then 
install first cup in bore and against piston. Be sure 
lip of piston cup is facing inward (toward 
spring and expander) and flat side is against 
piston. 

(3) Install spring and expander followed by 
remaining piston cup and piston. 

(4) Install boots on each end of cylinder and insert 
push rods in boots. 

(5) Install cylinder bleed screw. 


ec 
DISASSEMBLY AND ASSEMBLY (Continued) 
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CLEANING AND 
CALIPER 


CLEANING 

Clean the caliper components (Fig. 56) with clean 
brake fluid or Mopar brake cleaning solvent only. Do 
not use gasoline, kerosene, thinner, or similar sol- 
vents. These products may leave a residue that could 
damage the piston and seal. 
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Fig. 56 Caliper Components 


Wipe the caliper and piston dry with lint free tow- 
els or use low pressure compressed air. 


INSPECTION | 

The piston is made from a phenolic resin (plastic 
material) and should be smooth and clean. 

Replace the piston if cracked or scored. Do not 
attempt to restore a scored piston surface by sanding 
or polishing. The piston must be replaced if damaged. 


NOTE: If the caliper piston must be replaced, 
install the same type of piston in the caliper. Never 
interchange phenolic resin and steel caliper pis- 
tons. The pistons, seals, seal grooves, caliper bore 
and piston tolerances are different for resin and 
steel pistons. Do not intermix these components at 
any time. 


The bore can be lightly polished with a brake hone 
to remove very minor surface imperfections (Fig. 57). 
The caliper should be replaced if the bore is severely 
corroded, rusted, scored, or if polishing would 
increase bore diameter more than 0.025 mm (0.001 
inch). 


CLEANING AND INSPECTION (Continued) 
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Fig. 57 Lightly Polishing Piston Bore With Tool 
REAR DRUM BRAKE 


CLEANING 

Clean the individual brake components, including 
the support plate and wheel cylinder exterior, with a 
water dampened cloth or with Mopar brake cleaner. 
Do not use any other cleaning agents. Remove light 
rust and scale from the brakeshoe contact pads on 
the support plate with fine sandpaper. 


INSPECTION 

As a general rule, riveted brakeshoes should be 
replaced when worn to within 0.78 mm (1/32 in.) of 
the rivet heads. Bonded lining should be replaced 
when worn to a thickness of 1.6 mm (1/16 in.). 

Examine the lining contact pattern to determine if 
the shoes are bent or the drum is tapered. The lining 
should exhibit contact across its entire width. Shoes 
exhibiting contact only on one side should be 
replaced and the drum checked for runout or taper. 

Inspect the adjuster screw assembly. Replace the 
assembly if the star wheel threads are damaged, or 
the components are severely rusted or corroded. 

Discard the brake springs and retainer components 
if worn distorted, or collapsed. Also replace the 
springs if a brake drag condition had occurred. Over- 
heating will distort and weaken the springs. 

Inspect the brakeshoe contact pads on the support 
plate, replace the support plate if any of the pads are 
worn or rusted through. Also replace the plate if it is 
bent or distorted (Fig. 58). 


WHEEL CYLINDER © 


CLEANING 

Clean the cylinder and pistons with clean brake 
fluid or brake cleaner only. Do not use any other 
cleaning agents. | 

Dry the cylinder and pistons with compressed air. 
Do not use rags or shop towels to dry the cylinder 
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Fig. 58 Shoe Contact Surfaces 


components. Lint from cloth material will adhere to 


the cylinder bores and pistons. 


INSPECTION 

Inspect the cylinder bore. Light discoloration and 
dark stains in the bore are normal and will not 
impair cylinder operation. 

The cylinder bore can be lightly polished but only 
with crocus cloth. Replace the cylinder if the bore is 
scored, pitted or heavily corroded. Honing the bore to 
restore the surface is not recommended. 

Inspect the cylinder pistons. The piston surfaces 
should be smooth and free of scratches, scoring and 
corrosion. Replace the pistons if worn, scored, or cor- 
roded. Do attempt to restore the surface by sanding 
or polishing. 

Discard the old piston cups and the spring and 
expander. These parts are not reusable. The original 
dust boots may be reused but only if they are in good 
condition. 


ADJUSTMENTS 


STOP LAMP SWITCH 


Check switch adjustment by moving the brake 
pedal forward by hand and note operation of the 
switch plunger. Plunger should extend when pedal 
free play is taken up and brake pedal moves away 
from plunger. A clearance of approximately 3 mm (1/8 
in.) should exist between plunger and pedal at this 
point. If switch-to-pedal clearance is OK and stop 
lamps operate correctly, adjustment is not required. 

If switch plunger does not extend and clearance 
between pedal and plunger is insufficient, adjust 
switch position. 


ADJUSTMENT 
(1) Grasp brake pedal and pull it rearward as far 
as possible using moderate force. Switch plunger bar- 
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rel will “ratchet” rearward in retaining clip to correct 
position. Do not use excessive force to pull pedal 
rearward. | 

(2) Verify stop lamp switch operation and proper 
clearance between switch plunger and brake pedal. 


REAR DRUM BRAKE 


The rear drum brakes are equipped with a self-ad- 
justing mechanism. Under normal circumstances, the 
only time adjustment is required is when the shoes 
are replaced, removed for access to other parts, or 
when one or both drums are replaced. | 

Adjustment can be made with a standard brake 
gauge or with adjusting tool. Adjustment is per- 
formed with the complete brake assembly installed 
on the backing plate. 


ADJUSTMENT WITH BRAKE GAUGE 

(1) Be sure parking brakes are fully released. 

(2) Raise rear of vehicle and remove wheels and 
_brake drums. 

(3) Verify that left and right automatic adjuster 
levers and cables are properly connected. 

(4) Insert brake gauge in drum. Expand gauge 
until gauge inner legs contact drum braking surface. 
Then lock gauge in position (Fig. 59). 


| BRAKE 
a GAUGE 
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Fig. 59 Adjusting Gauge On Drum 


(5) Reverse gauge and install it on brakeshoes. 
Position gauge legs at shoe centers as shown (Fig. 
60). If gauge does not fit (too loose/too tight), adjust 
shoes. 


(6) Pull shoe adjuster screw star wheel away from | 


adjuster lever. | 
(7) Turn adjuster screw star wheel (by hand) to 
expand or retract brakeshoes. Continue adjustment 
until gauge outside legs are light drag-fit on shoes. 
(8) Install brake drums and wheels and lower 
vehicle. 





BRAKE SHOES 


BRAKE 
GAUGE 
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Fig. 60 Adjusting Gauge On Brakeshoes | 


(9) Drive vehicle and make one forward stop fol- 
lowed by one reverse stop. Repeat procedure 8-10 
times to operate automatic adjusters and equalize 
adjustment. 


NOTE: Bring vehicle to complete standstill at each 
stop. Incomplete, rolling stops will not activate 
automatic adjusters. 


ADJUSTMENT WITH ADJUSTING TOOL 

(1) Be sure parking brake lever is fully released. 

(2) Raise vehicle so rear wheels can be rotated 
freely. 

(3) Remove plug from each access hole in brake 
support plates. 

(4) Loosen parking brake cable adjustment nut 
until there is slack in front cable. 

(5) Insert adjusting tool through support plate 
access hole and engage tool in teeth of adjusting 
screw star wheel (Fig. 61). 






STAR WHEEL 


ADJUSTER SPRING 
ADJUSTING TOOL 


RN100 


Fig. 67 Brake Adjustment 
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ADJUSTMENTS (Continued) 


(6) Rotate adjuster screw star wheel (move tool 
handle upward) until slight drag can be felt when 
wheel is rotated. 

(7) Push and hold adjuster lever away ati car 
wheel with thin screwdriver. 

(8) Back off adjuster screw star wheel until brake 
drag is eliminated. 

(9) Repeat adjustment at opposite wheel. Be sure 
adjustment is equal at both wheels. 

(10) Install support plate access hole plugs. 

(11) Adjust parking brake cable and lower vehicle. 

(12) Install brake drums and wheels and lower 
vehicle. 

(13) Drive vehicle and make one forward stop fol- 
_lowed by one reverse stop. Repeat procedure 8-10 
times to operate automatic adjusters and equalize 
adjustment. 


NOTE: Bring vehicle to complete standstill at each 
stop. Incomplete, rolling stops will not activate 
automatic adjusters. 


PARKING BRAKE CABLE TENSIONER 


Parking brake adjustment is only necessary when 
the tensioner, or a cable has been replaced or discon- 
nected for service. When adjustment is necessary, 
perform the following procedure for proper parking 
brake operation. 


ADJUSTMENT 

(1) Raise vehicle. 

(2) Back off tensioner adjusting nut to create slack 
in cables. 

(3) Remove rear wheel/tire assemblies and remove 
brake drums. 

(4) Check rear brakeshoe adjustment with stan- 
dard brake gauge. Excessive shoe-to-drum clear- 
ance, or worn brake components will result in 
faulty parking brake adjustment and operation. 

(5) Verify that parking brake cables operate freely 
and are not binding, or seized. Replace faulty cables, 
before proceeding. 

(6) Reinstall brake drums and wheel/tire assem- 
blies after brakeshoe adjustment is complete. 

(7) Lower vehicle enough for access to parking 
brake lever. Then fully apply parking brakes. 
Leave brakes applied until adjustment is com- 
plete. 

(8) Raise vehicle and mark tensioner rod 6.5 mm 
(1/4 in.) from tensioner bracket (Fig. 62). 
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(9) Tighten adjusting nut at equalizer until mark 
on tensioner rod moves into alignment with tensioner 
bracket. 


NOTE: Do not loosen/tighten equalizer adjusting 
nut for any reason after completing adjustment. 


(10) Lower vehicle until rear wheels are 15-20 cm 
(6-8 in.) off shop floor. | 

(11) Release parking brake lever and verify that 
rear wheels rotate freely without drag. 7 

(12) Lower vehicle. 
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Fig. 62 Tensioner Rod Measurement 


SPECIFICATIONS 
BRAKE FLUID 


_ The brake fluid used in this vehicle must conform 
to DOT 3 specifications and SAE J1703 standards. 
No other type of brake fluid is recommended or 
approved for usage in the vehicle brake system. Use 
only Mopar brake fluid or an equivalent from a 
tightly sealed container. | 


CAUTION: Never use reclaimed brake fluid or fluid 
from an container which has been left open. An 
open container will absorb moisture from the air 
and contaminate the fluid. 


CAUTION: Never use any type of a _ petroleum- 
based fluid in the brake hydraulic system. Use of 
such type fluids will result in seal damage of the 
vehicle brake hydraulic system causing a failure of 
the vehicle brake system. 
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SPECIFICATIONS (Continued) 
BRAKE COMPONENTS 


| Disc Brake Caliper 


WVDCs a4 3-5 6 one 8 oe eae a Sliding 
Disc Brake Rotor | 

Type ........... eee ke ooh ee ee ae Ventilated 

Max. Runout............... 0.12 mm (0.005 in.) 


Max. Thickness Variation .. .0.013mm (0.0005 in.) 


Brake Drum 


Size... oe... ee. eee eeeeeses. 9 in, or 10 in. 
Brake Booster | 
TOC 4a on ee 3 ee es eee Dual Diaphragm 


TORQUE CHART 


DESCRIPTION TORQUE 
Brake Pedal 7 | 
Support Bolt .......... 23-34 N-m (17-25 ft. Ibs.) 
Pivot Bolt/Nut...... ...27-35 N-m (20-26 ft. Ibs.) 
Brake Booster | | 
Mounting Nuts ............. 41 N-m (380 ft. Ibs.) 
Master Cylinder | 
Mounting Nuts ........ 13-25 N-m (10-18 ft. lbs.) 
Primary Brakeline...... 14-16 N-m (10-12 ft. lbs.) 


Secondary Brakeline ... .15-18 N-m (11-13 ft. Ibs.) 
Combination Valve 


Mounting Nuts............ 25 N-m (18.5 ft. lbs.) 
Brakeline............. 18-24 N-m (13-18 ft. Ibs.) 
Caliper | a | 
Mounting Bolts ......... 10-20 N-m (7-15 ft. Ibs.) 
Brake Hose Bolt ............ 31 N-m (28 ft. Ibs.) 
Wheel Cylinder 7 | 
Mounting Bolts.....0...... ..10 N-m (7 ft. Ibs.) 
Brakeline...... ee aes 15-18 N-m (11-18 ft. Ibs.) 
Parking Brake _ | 
Lever Screws..... errr 10-14 N-m (7-10 ft. Ibs.) 


Lever Bracket Screws ....10-14 N-m (7-10 ft. lbs.) 
Cable Retainer Nut....... 1-2 N-m (12-16 in. lbs.) 
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SPECIAL TOOLS 
BASE BRAKES. 





Installer Caliper Dust Boot C-4842 





Handle C-4177 
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GENERAL INFORMATION 


ABS 


The antilock brake system (ABS) is an electroni- 
cally operated, all wheel brake control system. 

The system is designed to prevent wheel lockup 
and maintain steering control during periods of high 
wheel slip when braking. Preventing lockup is accom- 
plished by modulating fluid pressure to the wheel 
brake units. 

The hydraulic system is a three channel design. 
The front wheel brakes are controlled individually 
and the rear wheel brakes in tandem (Fig. 1). The 
ABS electrical system is separate from other electri- 
cal circuits in the vehicle. A specially programmed 
controller antilock brake unit (CAB) operates the sys- 
tem components. 

ABS system major components include: 

e Controller Antilock Brakes (CAB) 

Hydraulic Control Unit (HCU) 

Wheel Speed Sensors (WSS) — 
Acceleration Switch 

Main Relay And Pump Motor Relay . 
ABS Warning Light 

Pump Motor Sensor — 


DESCRIPTION AND OPERATION 


ABS | 

Battery voltage is supplied to the CAB ignition ter- 
minal when the ignition switch is turned to Run posi- 
tion. The CAB performs a system initialization 
procedure at this point. Initialization consists of a 
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Fig. 1 Jeep ABS System 


static and dynamic self check of system electrical 
components. 

The static check occurs after the ignition switch is 
turned to Run position. The dynamic check occurs 
when vehicle road speed reaches approximately 10 
kph (6 mph). During the dynamic check, the CAB 
briefly cycles the pump and solenoids to verify oper- 
ation. 

If an ABS component exhibits a fault during ini- 
tialization, the CAB illuminates the amber warning 
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DESCRIPTION AND OPERATION (Continued) 


light and registers a fault code in the microprocessor 
memory. | 


NORMAL BRAKING 


The CAB monitors wheel speed sensor inputs con-_ 


tinuously while the vehicle is in motion. However, 
the CAB will not activate any ABS components as 
long as sensor inputs and the acceleration switch 
indicate normal braking. | 

During normal braking, the master cylinder, power 
booster and wheel brake units all function as they 
would in a vehicle without ABS. The HCU compo- 
nents are not activated. 


ANTILOCK BRAKING 

The purpose of the antilock system is to prevent 
wheel lockup during periods of high wheel slip. Pre- 
venting lockup helps maintain vehicle braking action 
and steering control. 

The antilock CAB activates the system whenever 
sensor signals indicate periods of high wheel slip. 
High wheel slip can be described as the point where 
wheel. rotation begins approaching zero (or lockup) 
during braking. Periods of high wheel slip occur 
when brake stops involve high pedal pressure and 
rate of vehicle deceleration. 

The antilock system prevents lockup during high 
slip conditions by modulating fluid apply pressure to 
the wheel brake units. 

Brake fluid apply pressure is modulated according 
to wheel speed, degree of slip and rate of decelera- 
tion. A sensor at each wheel converts wheel speed 
into electrical signals. These signals are transmitted 
to the CAB for processing and determination of 
wheel slip and deceleration rate. 

The ABS system has three fluid pressure control 
channels. The front brakes are controlled separately 
and the rear brakes in tandem. A speed sensor input 
signal indicating a high slip condition activates the 
CAB antilock program. 

Two solenoid valves are used in each antilock con- 
trol channel. The valves are all located within the 
HCU valve body and work in pairs to either increase, 
hold, or decrease apply pressure as needed in the 
individual control channels. 

The solenoid valves are not static during antilock 
braking. They are cycled continuously to modulate 
pressure. Solenoid cycle time in antilock mode can be 
measured in milliseconds. | 


CONTROLLER ANTILOCK BRAKES (CAB) 

A separate electronic control unit (CAB) operates 
the ABS system (Fig. 2). The CAB is separate from 
other vehicle electrical circuits. CAB voltage source is 
through the ignition switch in the RUN position. 

The CAB is located under the instrument panel in 
the passenger compartment. In left hand drive mod- 
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els, it at the right side of the steering column. In 
right hand drive models, it is near the cowl panel 

The CAB contains dual microprocessors. A logic 
block in each microprocessor receives identical sensor 
signals. These signals are processed and compared 
simultaneously. 

The CAB contains a self check program that illu- 
minates the ABS warning light when a system fault 
is detected. Faults are stored in a diagnostic program 
memory and are accessible with the DRB scan tool. 

ABS faults remain in memory until cleared, or 
until after the vehicle is started approximately 50 
times. Stored faults are not erased if the battery is 
disconnected. 
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Fig. 2 Controller Antilock Brakes . 


HYDRAULIC CONTROL UNIT (HCU) - 


The hydraulic control unit (HCU) consists of a 
valve body, pump body, accumulators, pump motor, 
and wire harnesses (Fig. 3). 

The pump, motor, and accumulators are combined 
into an assembly attached to the valve body. The 
accumulators store the extra fluid released to the 
system for ABS mode operation. The pump provides 
the fluid volume needed and is operated by a DC 
type motor. The motor is controlled by the CAB. 

The valve body contains the solenoid valves. The 
valves modulate brake pressure during antilock brak- 
ing and are controlled by the CAB. 
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DESCRIPTION AND OPERATION (Continued) 


The HCU provides three channel pressure control 
to the front and rear brakes. One channel controls 
the rear wheel brakes in tandem. The two remaining 
channels control the front wheel brakes individually. 

During antilock braking, the solenoid valves are 
opened and closed as needed. The valves are not 
static. They are cycled rapidly and continuously to 
modulate pressure and control wheel slip and decel- 
eration. 
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Fig. 3 ABS Master Cylinder-Booster-Combination 
Valve-HCU 


During normal braking, the HCU solenoid valves 
and pump are not activated. The master cylinder and 
power booster operate the same as a vehicle without 
an ABS brake system. 

During antilock braking, solenoid valve pressure 
modulation occurs in three stages, pressure increase, 
pressure hold, and pressure decrease. The valves are 
all contained in the valve body portion of the HCU. 

Pressure Decrease 

The outlet valve is opened and the inlet valve is 
closed during the pressure decrease cycle (Fig. 4). 

A pressure decrease cycle is initiated when speed 
sensor signals indicate high wheel slip at one or 
more wheels. At this point, the CAB opens the outlet 
valve, which also opens the return circuit to the accu- 
mulators. Fluid pressure is allowed to bleed off 
(decrease) as needed to prevent wheel lock. 


Once the period of high wheel slip has ended, the | 


CAB closes the outlet valve and begins a pressure 
increase or hold cycle as needed. 

Pressure Hold 

Both solenoid valves are closed in the pressure 
hold cycle (Fig. 5). Fluid apply pressure in the control 
channel is maintained at a constant rate. The CAB 
maintains the hold cycle until sensor inputs indicate 
a pressure change is necessary. 

Pressure Increase 
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Fig. 5 Pressure Hold Cycle 


The inlet valve is open and the outlet valve is 
closed during the pressure increase cycle (Fig. 6). The 
pressure increase cycle is used to counteract unequal 
wheel speeds. This cycle controls re-application of 
fluid apply pressure due to changing road surfaces or 
wheel speed. 
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DESCRIPTION AND OPERATION (Continued) 
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Fig. 6 Pressure Increase Cycle 


WHEEL SPEED SENSORS AND TONE WHEEL 


A speed sensor is used at each wheel. The front 
sensors are mounted to the steering knuckles. The 
rear sensors at the outboard end of the axle. 

The sensors convert wheel speed into a small AC 
electrical signal. This signal is transmitted to the 
CAB. The CAB convert the AC signal into a digital 
signal for each wheel. This voltage is generated by 
magnetic induction when a tone wheel passes by the 
stationary magnetic of the wheel speed sensor. 

A gear type tone ring serves as the trigger mecha- 
nism for each sensor. The tone rings are mounted at 
the outboard ends of the front and rear axle shafts. 

Different sensors are used at the front and rear 
wheels (Fig. 7). The front/rear sensors have the same 
electrical values but are not interchangeable. The 
sensors have a resistance between 900 and 1300 
ohms. 


SPEED SENSOR AIR GAP 


Front Sensor 

Front sensor air gap is fixed and not adjustable. 
Only rear sensor air gap is adjustable. 

Although front air gap is not adjustable, it can be 
checked if diagnosis indicates this is necessary. Front 
air gap should be 0.40 to 1.8 mm (0.0157 to 0.051 
in.). If gap is incorrect, the sensor is either loose, or 
damaged. 


Rear Sensor 


A rear sensor air gap adjustment is only needed 
when reinstalling an original sensor. Replacement 
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Fig. 7 Wheel Speed Sensors 


sensors have an air gap spacer attached to the sensor 
pickup face. The spacer establishes correct air gap — 
when pressed against the tone ring during installa- 
tion. As the tone ring rotates, it peels the spacer off 
the sensor to create the required air gap. Rear sensor 
air gap is 0.92-1.45 mm (0.036-0.057 in.). 

Sensor air gap measurement, or adjustment proce- 
dures are provided in this section. Refer to the front, 
or rear sensor removal and installation procedures as 
required. 


COMBINATION VALVE 


The combination valve contains a pressure differ- 
ential valve and switch and a rear brake proportion- 
ing valve. The valve is not repairable. It must be 
replaced if diagnosis indicates this is necessary. 

The pressure differential switch is connected to the 
brake warning light. The switch is actuated by move- 
ment of the switch valve. The switch monitors fluid 
pressure in the separate front/rear brake hydraulic 
circuits. 

A decrease or loss of fluid pressure in either 
hydraulic circuit will cause the switch valve to shut- 
tle to the low pressure side. Movement of the valve 
pushes the switch plunger upward. This action closes 
the switch internal contacts completing the electrical 
circuit to the red warning light. The switch valve will 
remain in an actuated position until repairs are 
made. : 

The rear proportioning valve is used to balance 
front-rear brake action. The valve allows normal 
fluid flow during moderate effort brake stops. The 
valve only controls (meters) fluid flow during high 
effort brake stops. | 


ACCELERATION SWITCH 


The acceleration switch is located under the rear 
seat. 


DESCRIPTION AND OPERATION (Continued) 


The switch (Fig. 8), provides an additional vehicle 
deceleration reference during 4-wheel drive opera- 
tion. The switch is monitored by the CAB at all 
times. The switch reference signal is utilized by the 
CAB when all wheels are decelerating at the same 
speed. 
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Fig. 8 Acceleration Switch — 


ABS SYSTEM RELAYS 


The ABS system has two relays, which are the 
main and motor pump relays. The main relay is used 
for the solenoid valves and CAB.The main relay is 
connected to the CAB at the power control relay ter- 
minal.The motor pump relay is used for the motor 
pump only. The pump motor relay starts/stops the 
pump motor when signaled by the CAB. 


ABS WARNING LAMP 


The amber ABS warning lamp is located in the 
instrument cluster. The lamp illuminates at start-up 
to perform a self check. The lamp goes out when the 
self check program determines the system is operat- 
ing normal. If an ABS component exhibits a fault the 
CAB will illuminate the lamp and register a trouble 
code in the microprocessor. The lamp is controlled by 
the CAB and or the main relay through an in-har- 
ness diode. The CAB controls the lamp by directly 
grounding the circuit. The main relay grounds the 
lamp circuit when it is de-energized. 


DIAGNOSIS AND TESTING 
ANTILOCK BRAKES 


The ABS brake system performs several self-tests 


every time the ignition switch is turned on and the 
vehicle is driven. The CAB monitors the systems 
input and output circuits to verify the system is oper- 
ating correctly. If the on board diagnostic system 
senses that a circuit is malfunctioning the system 
will set a trouble code in its memory. 
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NOTE: The DRB111 scan tool is used to diagnose 
the ABS system. For additional information refer to 
the Antilock Brake section in Group 8W. For test 
procedures refer to the Chassis Diagnostic Manual. 


SERVICE PROCEDURES 
BLEEDING ABS BRAKE SYSTEM 


ABS system bleeding requires conventional bleed- 
ing methods plus use of the DRB scan tool. The pro- 
cedure involves performing a base brake bleeding, 
followed by use of the scan tool to cycle and bleed the 
HCU pump and solenoids. A second base brake bleed- 
ing procedure is then required to remove any air 
remaining in the system. 

(1) Perform base brake bleeding. Refer to base 
brake section for procedure. 

(2) Connect scan tool to ABS diagnostic connector 
under carpet at front of console, just under instru- 
ment panel center bezel. 

(3) Select CHASSIS SYSTEM, followed by TEVES 
ABS BRAKES, then BLEED BRAKES. When scan 
tool displays TEST COMPLETE, disconnect scan tool 
and proceed. 

(4) Perform base brake bleeding a second time. 
Refer to base brake section for procedure. 

(5) Top off master cylinder fluid level and verify 
proper brake operation before moving vehicle. 


REMOVAL AND INSTALLATION 
CONTROLLER ANTILOCK BRAKES 


REMOVAL | 

On left hand drive models, the CAB is located to 
the right of the steering column near the heater duct 
(Fig. 9). On right hand drive models, the CAB is 
located near the right side cowl panel adjacent to the 
dash (Fig. 10). 

(1) Turn ignition key to Off position. — 

(2) Remove lower finish panel from instrument 
panel for added working clearance if necessary. 

(3) Remove CAB mounting bracket attaching bolts/ 
nuts. 

(4) Release strap that secures CAB harness con- 
nector to pin terminals (Fig. 11). Use tool such as 
small flat blade screwdriver to lift and release strap. 

(5) Disconnect harness connector from CAB. Tilt 
connector upward to disengage it from CAB pin ter- 
minals. Then slide it out of retaining tangs in CAB. 

(6) Remove CAB and mounting bracket as assem- 
bly. 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 9 CAB Mounting (LHD) 


INSTALLATION 

(1) If CAB is being replaced, install it on mounting 
bracket and tighten fasteners to 10-14 N-m (85-125 
in. lbs.). | : 

(2) Align and attach harness connector to CAB. 
‘Slide connector into engagement with tangs on CAB. 
Then tilt connector downward and into engagement 
with CAB pin terminals. Exercise care as pin termi- 
nals can be damaged if connector is forced into place. 

(3) Connect harness to security alarm module, if 
equipped. 

(4) Position CAB bracket under instrument panel. 
(5) Install and tighten CAB mounting bracket 
bolts/nuts to 8-14 N-m (75-125 in. lbs.). 

(6) Install trim panel on instrument panel, if 
removed. 


HYDRAULIC CONTROL UNIT 


REMOVAL a 

(1) Disconnect both flex brakelines at HCU (Fig. 
12). | 

(2) Disconnect lines to front/rear brakes at lower 


left side of HCU (Fig. 13). 


(3) Disconnect HCU solenoid harness from main 
harness. 
(4) Disconnect HCU pump motor harness. 
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Fig. 10 CAB Mounting (RHD) 


HARNESS 


ANTILOCK 
CONNECTOR HARNESS 
RETAINING CONNECTOR | 


ANTILOCK 
CONTROLLER 


8031e86a 


Fig. 11 CAB Harness Connector 


(5) Remove three shoulder bolts attaching HCU to 
mounting bracket and remove HCU. 


INSTALLATION ; 7 - | 
(1) Install HCU in mounting bracket. Then install | 
and tighten three shoulder bolts that attach HCU to 
bracket (Fig. 14). 3 
(2) Connect HCU harnesses. 
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Fig. 12 HCU Flex Lines 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 15 HCU Front/Rear Brakelines 
(4) Connect flex lines to HCU by hand to avoid 


cross threading. Then tighten line fittings snug but 
not to required torque at this time. 

(5) Bleed brakes. Refer to procedure in Brake Flu- 
id-Brake Bleeding-Brakelines And Hoses section. 
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(6) Tighten brakeline fittings to following torques 
after brake bleeding: 15-18 N-m (130-160 in. lbs.) at 
HCU and master cylinder and 18-24 N-m (160-210 


in. lbs.) at combination valve. 


(7) Check brake pedal action beter moving vehi- 
cle. Bleed brakes again if ae is not firm poe soft/ 


spongy). 
FRONT WHEEL SENSOR 


(1) Raise vehicle and turn wheel outward ie eas- 


1er access to sensor. 


REMOVAL 
(2) Remove sensor wire from mounting brackets. 
(4) Remove bolt attaching sensor to steering 


(3) Clean sensor and surrounding area with shop 


towel before removal. 
(5) Remove sensor wire from brackets ¢ on body and 





knuckle and remove sensor (Fig. 16). 


steering knuckle. 
(6) Unseat sensor wire erommet in wheel Roiise 
(7) In engine compartment, disconnect sensor wire 
connector at harness plug. Then remove sensor and 


panel. 





SHOULDER 


BOLT (1) 
wire. re 
(1) If original sensor will be installed, wipe all 


INSTALLATION 
traces of old spacer material off sensor pickup face. 





Use a dry shop towel for this purpose. 
(2) Apply Mopar Lock N’ Seal or Loctite 242 5 bolt 
that secures sensor in steering knuckle. Use new 


— “HC 

| BRACKET 
| Fig. 14 HCU Mounting Bracket 
(3) Connect front/rear brakelines to HCU by hand 
to avoid cross threading (Fig. 15). Then tighten line 
fittings snug but not to required torque at this. time 


sensor bolt if original bolt is worn or damaged 
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REMOVAL AND INSTALLATION (Continued) 


WHEEL SPEED 
SENSOR PIGTAIL | 


STEERING 
KNUCKLE 





TONE WHEEL 


FRONT WHEEL 
SPEED SENSOR 


80316865 


Fig. 16 Front Wheel Speed Sensor | 


(3) Position sensor on steering knuckle. Seat sen- 
sor locating tab in hole in knuckle and install sensor 
attaching bolt finger tight. 

_ (4) Tighten sensor attaching bolt to 14 N-m (11 ft. 
Ibs.). | 

(5) If original sensor has been installed, check sen- 
sor air gap. Air gap should be 0.40 to 1.3 mm (0.0157 
to 0.051 in.). If gap is incorrect, sensor is either loose, 
or damaged. | 

(6) Secure sensor wire to steering knuckle and 
body brackets. | 

(7) Route sensor wire forward and behind shock 
absorber. Then attach sensor wire to spring seat 
bracket with grommets on sensor wire. 

(8) Route sensor wire to outer sill bracket. Remove 
all twists or kinks from wire. | 
_ (9) Attach sensor wire to sill bracket with grom- 
met. Be sure wire is free of twists and kinks. 

(10) Verify sensor wire routing. Wire should loop 
forward and above sill bracket. Loose end of wire 
should be below sill bracket and towards brake hose. 

(11) Seat sensor wire grommet in body panel and 
clip wire to brake line at grommet location. 

(12) Connect sensor wire to harness in engine com- 
partment. 


REAR WHEEL SPEED SENSOR 


REMOVAL | 

(1) Raise and fold rear seat forward for access to 
rear sensor connectors (Fig. 17). 

(2) Disconnect sensors at rear harness connectors. 
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(3) Push sensor grommets and sensor wires 
through floorpan. 


ACCELERATION 
SENSOR 






~ SENSOR | 
REAR SEAT 3 == MOUNTING | 
CROSSMEMBER f _ BRACKET 
HARNESS 
FLOORPAN 
TO LR. WHEEL = R.R. WHEEL 
SENSOR SENSOR 
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Fig. 17 Acceleration Switch And Rear Sensor 
Connections 


(4) Raise vehicle. 

(5) Disconnect sensor wires at rear axle connec- 
tors. | 

(6) Remove wheel and tire assembly. 

(7) Remove brake drum. . 

(8) Remove clips securing sensor wires to brake- 
lines, rear axle and, brake hose. 

(9) Unseat sensor wire support plate grommet. 

(10) Remove bolt attaching sensor to bracket and 
remove sensor. 


INSTALLATION | 7 
(1) If original sensor is being installed, remov 
any remaining pieces of cardboard spacer from sen- 
sor pickup face. Use dry shop towel only to remove 

old spacer material. | . 
(2) Insert sensor wire through support plate hole. 


~ Then seat sensor grommet in support plate. — 


(3) Apply Mopar Lock N’ Seal or Loctite 242 to 
original sensor bolt. Use new bolt if original is worn 
or damaged. | 

(4) Install sensor bolt finger tight only at’ this 
time. | ae oe 

(5) If original rear sensor was installed, adjust 
sensor air gap to 0.92-1.45 mm (0.036-0.057 in.). Use 
feeler gauge to measure air gap (Fig. 18). Tighten 
sensor bolt to 11 N-m (11 ft. lbs.). » | | 

(6) If mew sensor was installed, push cardboard 
spacer on sensor face against tone ring (Fig. 19). 
Then tighten sensor bolt to 8 N-m (6 ft. lbs.). Correct 


XJ 


REMOVAL AND INSTALLATION (Continued) 


WHEEL 
SPEED 
SENSOR 







BRASS 
FEELER 


«a oe 


TONE 
RING 
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Fig. 18 Setting Air Gap On Original Rear Sensor 


air gap will be established as tone ring rotates and 
peels spacer off sensor face. 


AIR GAP 
SPACER 
ATTACHED TO 
SENSOR FACE 


REAR 
SENSOR 


J9205-35 


Fig. 19 New Rear Sensor 


(7) Route sensor wires to rear seat area. 

(8) Feed sensor wires through floorpan access hole 
and seat sensor grommets in floorpan. 

(9) Verify that rear sensor wires are secured to 
rear brake hose and axle with clips. Verify that wire 
is clear of rotating components. 

(10) Install brake drum and wheel and tire assem- 
bly. 

(11) Lower vehicle. 


BRAKES 5-39 


(12) Connect sensor wire to harness connector. 
Then reposition carpet and fold rear seat down. 


ACCELERATION SWITCH 


REMOVAL 

(1) Tilt rear seat assembly forward for access to 
sensor. | 

(2) Disconnect switch harness. 

(3) Remove screws attaching switch to bracket and 
remove the switch. | 


INSTALLATION 


CAUTION: The mercury switch (inside the acceler- 
ation switch), will not function properly if the switch 
is mispositioned. Verify that the switch locating 
arrow is pointing to the front of the vehicle. 


(1) Position switch in mounting bracket. 

(2) Install and tighten switch attaching screws to 
2-4 N-m (17-32 in. lbs.). 

(3) Connect harness to switch. Be sure harness 
connector is firmly seated. 

(4) Move seat back to normal position. 


SPECIFICATIONS 
TORQUE CHART 


DESCRIPTION TORQUE 
Acceleration Sensor 
Sensor Bolt............. 8-9 N-m (71-83 in. lbs.) 
Bracket Bolt............ 1-2 N-m (13-18 in. lbs.) 
Hydraulic Control Unit 
Mounting Nuts ....... 10-13 N-m (92-112 in. lbs.) 
Brakelines.......... 14-16 N-m (125-140 in. lbs.) 
Controller Anitlock Brakes 
Mounting Bolts........ 8-13 N-m (75-115 in. lbs.) 
Wheel Speed Sensors | 
Front Mounting Bolt.......... 4-6 (34-50 in. Ibs.) 


Rear Mounting Bolt. . .12-14 N-m (106-124 in. lbs.) 





GENERAL INFORMATION 
CLUTCH COMPONENTS 


The clutch mechanism in XJ models consists of a 
single, dry-type disc and a diaphragm style clutch 
cover. A hydraulic linkage is used to operate the 
clutch release bearing and fork. 


_A needle-type pilot bearing supports the transmis- 


sion input shaft in the crankshaft. A sleeve type 
release bearing is used to engage and disengage the 
clutch cover pressure plate. 

The release bearing is operated by a release fork in 
the clutch housing. The fork pivots on a ball stud 
mounted in the housing. The release fork is actuated 
by a hydraulic slave cylinder mounted in the hous- 
ing. The slave cylinder is operated by a clutch master 
cylinder mounted on the dash panel. The cylinder 
push rod is connected to the clutch pedal. 

The clutch disc has cushion springs in the disc 
hub. The clutch disc facing is riveted to the hub. The 
facing is made from a non-asbestos material. The 
clutch cover pressure plate is a diaphragm type with 
a one-piece spring and multiple release fingers. The 
pressure plate release fingers are preset during man- 
ufacture and are “not adjustable. 


HYDRAULIC LINKAGE COMPONENTS 

The hydraulic linkage consists of a clutch master 
cylinder with integral reservoir, a clutch slave cylin- 
der and an interconnecting fluid line. 

The clutch master cylinder push rod is connected 
to the clutch pedal. The slave cylinder push rod is 
connected to the clutch release fork. The master cyl- 
inder is mounted on the driver side of the dash panel 
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adjacent to the brake master cylinder and booster 
assembly. This positioning is similar for both left and 
right hand drive models. 


SAFETY PRECAUTIONS 


WARNING: EXERCISE CARE WHEN SERVICING. 
CLUTCH COMPONENTS. DUST AND DIRT ON 
CLUTCH PARTS USE MAY CONTAIN ASBESTOS 
FIBERS. BREATHING EXCESSIVE CONCENTRA- 
TIONS OF THESE FIBERS CAN CAUSE SERIOUS 
BODILY HARM. WEAR A RESPIRATOR DURING 
SERVICE AND NEVER CLEAN CLUTCH COMPO- 
NENTS WITH COMPRESSED AIR OR WITH A DRY 
BRUSH. EITHER CLEAN THE COMPONENTS WITH 
A WATER DAMPENED RAGS OR USE A VACUUM 
CLEANER SPECIFICALLY DESIGNED FOR REMOV- 
ING ASBESTOS FIBERS AND DUST. DO NOT CRE- 
ATE DUST BY SANDING A CLUTCH DISC. REPLACE 
THE DISC IF THE FRICTION MATERIAL IS DAM- 
AGED OR CONTAMINATED. DISPOSE OF ALL DUST 
AND DIRT CONTAINING ASBESTOS FIBERS IN 


SEALED BAGS OR CONTAINERS. THIS WILL HELP 


MINIMIZE EXPOSURE TO YOURSELF AND TO OTH- 
ERS. FOLLOW ALL RECOMMENDED SAFETY 
PRACTICES PRESCRIBED BY THE OCCUPATIONAL 
SAFETY AND HEALTH ADMINISTRATION (OSHA) 


AND THE ENVIRONMENTAL SAFETY AGENCY 


(EPA), FOR THE HANDLING AND DISPOSAL OF 
PRODUCTS CONTAINING ASBESTOS. 


GENERAL INFORMATION (Continued) 
INSTALLATION METHODS AND PARTS USAGE 


Distortion of clutch components during installation 
and the use of non-standard components are addi- 
tional causes of clutch malfunction. : 

Improper clutch cover bolt tightening can distort 
the cover. The usual result is clutch grab, chatter 
and rapid wear. Tighten the cover bolts as described 
in Removal and Installation section. 

An improperly seated flywheel and/or clutch hous- 
ing are additional causes of clutch failure. Improper 
seating will produce misalignment and additional 
clutch problems. 

- The use of non-standard or low quality parts will 
also lead to problems and wear. Use recommended 
factory quality parts to avoid comebacks. 

A cocked pilot bearing is another cause of clutch 
noise, drag, and hard shifting, and rapid bearing 
wear. Always use an alignment tool to install a new 
bearing. This practice helps avoid cocking the bear- 
ing during installation. 


DESCRIPTION AND OPERATION 
CLUTCH OPERATION 


Leverage, clamping force, and friction are what 
make the clutch work. The disc serves as the friction 
element and a diaphragm spring and pressure plate 
provide the clamping force. The clutch pedal, hydrau- 
lic linkage, release lever and bearing provide the 
leverage. 

The clutch cover assembly clamps the disc against 
the flywheel. The assembly consists of the cover, dia- 
phragm spring, pressure plate, and fulcrum compo- 
nents. The pressure plate clamps the clutch disc 
against the flywheel and the spring provides the 
clamping force. 

The clutch disc friction material is riveted to the 
disc hub. The hub bore is splined for installation on 
the transmission input shaft. The hub splines con- 
nect the disc to the transmission. 

The clutch linkage uses hydraulic pressure to oper- 
ate the clutch. The clutch master cylinder push rod is 
connected to the clutch pedal and the slave cylinder 
push rod is connected to the release lever in the 
clutch housing. 

Depressing the clutch pedal develops fluid pressure 
in the clutch master cylinder. This pressure is trans- 
mitted to the slave cylinder through a connecting 
line. In turn, the slave cylinder operates the clutch 

release lever. 

The clutch release bearing is mounted on the 
transmission front bearing retainer. The bearing is 
attached to the release lever, which moves the bear- 
ing into contact with the clutch cover diaphragm 
spring. 


~XJ 


Slave cylinder force causes the release lever to 
move the release bearing into contact with the dia- 
phragm spring. As additional force is applied, the 
bearing presses the diaphragm spring fingers inward 
on the fulcrums. This action moves the pressure 
plate rearward relieving clamp force on the disc. The 
clutch disc is disengaged and freewheeling at this 
point. 

The process of clutch re-engagement, is simply the 
reverse of what occurs during disengagement. Releas- 
ing pedal pressure removes clutch linkage pressure. 
The release bearing moves away from the diaphragm 
spring which allows the pressure plate to exert 
clamping force on the clutch disc. 


DIAGNOSIS AND TESTING 
DIAGNOSTIC INFORMATION 


Unless the cause of a clutch problem is obvious, 
accurate problem diagnosis will usually require a 
road test to confirm a problem. Component inspection 
(Fig. 1) will then be required to determine the oo 
problem cause. 

During a road test, drive the vehicle at eon 
speeds. Shift the transmission through all gear 
ranges and observe clutch action. If chatter, grab, 
slip, or improper release is experienced, remove and 
inspect the clutch components. However, if the prob- 


lem is noise or hard shifting, further diagnosis may 


be needed as the transmission or another driveline 
component may be at fault. Careful observation dur- 
ing the test will help narrow the problem area. 


CLUTCH CONTAMINATION 

Fluid contamination is a frequent cause of clutch 
malfunctions. Oil, water, or clutch fluid on the clutch 
disc and pressure plate surfaces will cause chatter, 
slip and grab. 

During inspection, note if any components are con- 
taminated with oil, hydraulic fluid, or water/road 
splash. 

Oil contamination indicates a leak at either the 
rear main seal or transmission input shaft. Oil leak- 
age produces a residue of oil on the housing interior 
and on the clutch cover and flywheel. Heat buildup 
caused by slippage between the cover, disc and fly- 
wheel, can sometimes bake the oil residue onto the 
components. The glaze-like residue ranges in color 
from amber to black. 

Road splash contamination means dirt/water is 
entering the clutch housing due to loose bolts, hous- 
ing cracks, or through hydraulic line openings. Driv- 


ing through deep water puddles can force water/road 


splash into the housing through such openings. 


DIAGNOSIS AND TESTING (Continued) 





(15) 14) @) @ 


Check clutch housing bolts. Tighten if loose. Be sure 
housing is fully seated on engine block. 


Check flywheel. Scuff sand face to remove glaze. 
Clean surface with wax and grease remover. 
Replace flywheel if severely scored, worn or 
cracked. Secure flywheel with new bolts (if 
removed). Do not reuse old bolts. Use Mopar Lock 
N'Seal on bolts. 


Tighten clutch cover bolts 2-3 threads at a time, 
alternately and evenly (in a star pattern) to 
specified torque. Failure to do so ue warp the 
cover. | 


Check release fork. Replace fork if bent or worn. 
Make sure pivot and bearing contact surfaces are 
lubricated. 


Check release fork pivot {in housing). Be sure pivot 
is secure and ball end is lubricated. 


Transmission input shalt bearing will cause noise, 
chatter, or improper release if damaged. Check 
condition before installing transmission. 


Check slave cylinder. Replace it if leaking. Be sure 
cylinder is properly secured in housing and cylinder 
piston is seated in release fork. 


Check input shaft seal if clutch cover and disc were 
oil covered. Replace seal if worn, or cut. 


17 


18 


19 


20 
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22 
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Inspect release bearing slide surface of trans. front 
bearing retainer. Surface should be smooth, free of 
nicks, scores. Replace retainer if necessary. 
Lubricate slide surface before installing release 
bearing. 


Do not replace release bearing unless actually 
faulty. Replace bearing only if seized, noisy, or 
damaged. 


Check clutch cover diaphragm spring and release - 
fingers. Replace cover spring or fingers are bent, 
warped, broken, cracked. Do not tamper with 
factory spring setting as clutch problems will result. 


Check condition of clutch cover. Replace clutch 
cover if plate surface is deeply scored, warped, 
worn, or cracked. Be sure cover is correct size and 
properly aligned on disc and flywheel. 


Inspect clutch housing. Be sure bolts are tight. 
Replace housing if damaged. 


Verify that housing alignment dowels are in position 
before installing housing. 


Clean engine block surface before installing clutch 
housing. Dirt, grime can produce misalignment. 


Make sure side of clutch disc marked “flywheel 
side” is toward flywheel. 


Check rear main seal if clutch disc and cover were 
oil covered. Replace seal if necessary. 


Check crankshaft flange (if flywheel is removed). Be 
sure flange is clean and fades bolt threads are in 
good condition. 7 


Check pilot bearing. Replace bearing if si 
Lube with Mopar high temp. bearing grease before 
installation. 


Check transmission input shaft. Disc must slide freely 
on shaft splines. Lightly grease splines before 
installation. Replace shaft if splines or pilot bearing 
hub are damaged. 


Check flywheel bolt torque. If bolts are loose, 
fea them. Use Mopar Lock N'Seal to secure new 
bolts. 


Check clutch disc facing. Replace disc if facing is 
charred, scored, flaking off, or worn. Also check 
runout of new disc. Runout should not exceed 0.5 


mm (0.02 in.). 
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Fig. 1 Clutch Components And Inspection 
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DIAGNOSIS AND TESTING (Continued) 


Clutch fluid leaks are usually from damaged slave 
cylinder push rod seals. This type of leak can only be 
confirmed by visual inspection. 


CLUTCH MISALIGNMENT 

Clutch components must be in proper alignment 
with the crankshaft and transmission input shaft. 
Misalignment caused by excessive runout or warpage 
of any clutch component will cause grab, chatter and 
improper clutch release. 


FLYWHEEL RUNOUT 

Check flywheel runout whenever misalignment is 
suspected. Flywheel runout should not exceed 0.08 
mm (0.003 in.). Measure runout at the outer edge of 
the flywheel face with a dial indicator. Mount the 
indicator on a stud installed in place of one of the fly- 
wheel bolts. © , 

Common causes of runout are: 

e heat warpage 

e improper machining _ 

e incorrect bolt tightening 

e improper seating on crankshaft flange shoulder 

e foreign material on crankshaft flange 
_ Flywheel machining is not recommended. The fly- 
wheel clutch surface is machined to a unique contour 
and machining will negate this feature. However, 
minor flywheel scoring can be cleaned up by hand 
with 180 grit emery, or with surface grinding equip- 
ment. Remove only enough material to reduce scor- 
ing (approximately 0.001 - 0.003 in.). Heavy stock 
removal is not recommended. Replace the flywheel 
if scoring is severe and deeper than 0.076 mm (0.003 
in.). Excessive stock removal can result in flywheel 
cracking or warpage after installation; it can also 
weaken the flywheel and interfere with proper clutch 
release. _ 

Clean the crankshaft flange before mounting the 
flywheel. Dirt and grease on the flange surface may 
cock the flywheel causing excessive runout. Use new 
bolts when remounting a flywheel and secure the 
bolts with Mopar Lock And Seal. Tighten flywheel 
bolts to specified torque only. Overtightening can dis- 
tort the flywheel hub causing runout. 


CLUTCH COVER AND DISC RUNOUT 

Check the clutch disc before installation. Axial 
(face) runout of a new disc should not exceed 0.50 
mm (0.020 in.). Measure runout about 6 mm (1/4 in.) 
from the outer edge of the disc facing. Obtain 
another disc if runout is excessive. 

Check condition of the clutch before installation. A 
warped cover or diaphragm spring will cause grab 
and incomplete release or engagement. Be careful 
when handling the cover and disc. Impact can distort 
the cover, diaphragm spring, release fingers and the 
hub of the clutch disc. _ 


AD, ee 





Use an alignment tool when positioning the disc on 
the flywheel. The tool prevents accidental misalign- 
ment which could result in cover distortion and disc 
damage. - | 

A frequent cause of clutch cover distortion (and 
consequent misalignment) is improper bolt tighten- 
ing. To avoid warping the cover, the bolts must tight- 
ened alternately (diagonal pattern) and evenly (2-3 
threads at a time) to specified torque. 


CLUTCH HOUSING MISALIGNMENT 

Clutch housing alignment is important to proper 
clutch operation. The housing maintains alignment 
between the crankshaft and transmission input 
shaft. Misalignment can cause clutch noise, hard 
shifting, incomplete release and chatter. It can also 
result in premature wear of the pilot bearing, cover 
release fingers and clutch disc. In severe cases, mis- 
alignment can also cause premature wear of the 
transmission input shaft and front bearing. 

Housing misalignment is generally caused by 
incorrect seating on the engine or transmission, loose 
housing bolts, missing alignment dowels, or housing 
damage. Infrequently, misalignment may also be 
caused by housing mounting surfaces that are not 
completely parallel. Misalignment can be corrected 
with shims. 7 


INSPECTION AND DIAGNOSIS CHARTS 

The clutch inspection chart (Fig. 1) outlines items 
to be checked before and during clutch installation. 
Use the chart as a check list to help avoid overlook- 
ing potential problem sources during service opera- 
tions. | | 

The diagnosis charts describe common clutch prob- 
lems, causes and correction. Fault conditions are 
listed at the top of each chart. Conditions, causes and | 
corrective action are outlined in the indicated col- 
umns. | 

The charts are provided as a convenient reference 
when diagnosing faulty clutch operation. 


pC ee ene ene fy (Me 
DIAGNOSIS AND TESTING (Continued) 


| CONDITION — POSSIBLE CAUSES CORRECTION | 


DISC FACING WORN OUT 1. Normal wear. Driver frequently 1. Replace clutch disc. Also replace cover 

| | rides (slips) clutch. Results in rapid if spring is weak or pressure plate surface 
wear overheating. Insufficient is damaged. ) 

clutch cover diaphragm spring 7 
tension. 

















































1. Replace leaking seals. Apply less grease 
to input shaft splines. Replace clutch disc 
(do not clean and reuse). Clean clutch 
cover and reuse only if cover is in good 
condition. Replace slave cylinder if leaking. 


CLUTCH DISC FACING 
CONTAMINATED WITH 
OIL, GREASE, OR 

CLUTCH FLUID 


1. Leak at rear main seal or at 
transmission input shaft seal. 
Excessive amount of grease 
applied to input shaft splines. 

Road splash, water entering 

housing. Slave cylinder leaking. 























| CLUTCH IS RUNNING. 
PARTIALLY DISENGAGED 


1. Verify that bearing is actually binding, 
then replace bearing and transmission 
front bearing retainer if sleeve surface is 

damaged. a 


1. Release bearing sticking- 
binding. Does not return to 
normal running position. 













| FLYWHEEL HEIGHT 
INCORRECT 






1. Flywheel surface improperly 1. Replace flywheel. 
machined. Too much stock 


removed or surface is tapered. 


WRONG DISC OR PRES- 1. Incorrect parts order or model 1. Replace with correct parts. Compare | 
SURE PLATE INSTALLED number. old and new parts before installation. 


CLUTCH DISC, COVER 1. Rough handling (impact) bent 1. Install new disc or cover as needed. 
AND/OR DIAPHRAGM cover, spring, or disc. Incorrect Follow installation/tightening instructions. 
SPRING, WARPED, bolt tightening sequence and 
DISTORTED method caused warped cover. 










































FACING ON FLYWHEEL 
SIDE OF DISC TORN, 
GOUGED, WORN 


1. Reduce scores and nicks by sanding or 
surface grinding. Replace flywheel if 
scores-nicks are deeper than .002-.004 

inch. | 


1. Flywheel surface scored and 
nicked. 






























CLUTCH DISC FACING 1. Frequent operation under high 1. Scuff sand flywheel. Replace clutch 


BURNT (CHARRED). FLY- loads or hard acceleration cover and disc. Alert driver to problem 
WHEEL AND COVER conditions. Driver frequently cause. 

| PRESSURE PLATE rides (slips) clutch. Results in 
SURFACES HEAVILY rapid wear and overheating of 


| GLAZED disc and cover. 
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6-6 CLUTCH- 
DIAGNOSIS AND TESTING (Continued) | 


1 CONDITION  POSSIBLECAUSES sf 


1. New disc not checked for axial . 





CLUTCH DISC WARPED | 


CLUTCH DISC BINDS ON 
INPUT SHAFT SPLINES 


runout before installation. 









1. Clutch disc hub splines 
damaged during installation. 
Input shaft splines rough, 
| damaged. Corrosion, rust 
_ formations on splines of disc 
~ and input shaft. 















-{. Occurs in vehicles stored, 
or not driven for extended 
periods of time. Also occurs 


| CLUTCHDISC RUSTED 
| TO FLYWHEEL AND/OR 
PRESSURE PLATE 


is not used for extended period. 













| CLUTCH DISC FACING 
STICKS TO FLYWHEEL 


1. Vacuum may form in pockets 
over rivet heads in clutch disc. 
Occurs as clutch cools down 
after use. © 





CLUTCH DISC TOO THICK | 





1. Bearing cocked during 
installation. Bearing defective. 
~ Bearing not lubricated. Clutch 
misalignment. 


| PILOT BEARING SEIZED, 
| LOOSE, OR ROLLERS 
AREWORN 


| CLUTCH WILL NOT 1. Low clutch fluid level... 
DISENGAGE PROPERLY | i 
| a é 2. Clutch cover loose. 
|.3. Wrong clutch disc. 
4. Disc bent, distorted during 
— installation. 
5. Clutch cover diaphragm spring 
bent or warped during ~ 
transmission installation. — 


6. Clutch disc installed backwards. 


7. Release fork bent or fork pivot 
is loose or damaged. 

8. Clutch master or slave cylinder 
fault. 












after steam cleaning if vehicle _ 








1. Wrong disc installed. 1. Replace disc. ic i | 









‘CORRECTION 


1. Replace disc. Be sure runout of new 
disc is less than .5 mm (.020 in.). | 


1. Clean, smooth and lubricate disc and 
shaft splines. Replace disc and/or input 
shaft if splines are severely damaged. 






















1. Remove clutch cover and disc. Sand 

_ rusted surfaces clean with 180 grit paper. 
Replace disc cover, and flywheel if 
corrosionis severe. | 











1. Drill 1/16 inch diameter hole through 
rivets and scuff sand disc facing with 180 
grit paper. 8 





1. Lubricate and install new bearing. 
Check and correct any misalignment. 


-| 1. Top off reservoir and check for 


leaks. 
2. Tighten bolts. 
3. Install correct disc. 
4. Replace disc. 


| 5. Replace cover. 


6. Remove and reinstall disc correctly. 
Be sure disc side marked “to flywheel” is. 
actually toward flywheel. 


7. Replace fork and pivot if worn or 
damaged. 

8. Replace master and slave cylinder as 
assembly. 
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DIAGNOSIS AND TESTING (Continued) | | - 


| CONDITION. SOReELE ChcES 


| CLUTCH DISC FACING . Oil leak at rear main or input 
COVERED WITH OIL, shaft seal. 


| GREASE, OR CLUTCH 2. Too much grease applied to 
FLUID | | splines or disc and input shaft. 





CORRECTION — 




















. Correct leak and replace disc (do not. 
clean and reuse the disc). 

2. Apply lighter grease coating to splines — 

and replace disc (do not clean and reuse 

the disc). 


ema 





















. Replace disc and/or cover with correct 
parts. 3 


CLUTCH DISC AND/OR 
COVER WARPED, OR DISC 
| FACINGS EXHIBIT 
| UNUSUAL WRONG TYPE 


. Incorrect or substandard parts. 




























. Replace both cylinders as assembly 
(and reservoir). 


| CLUTCH MASTEROR 
SLAVE CYLINDER PLUNGER 
DRAGGING-BINDING 


. Master or slave cylinder 
components worn or corroded. | 










NO FAULT FOUND WITH 
| CLUTCH COMPONENTS 


—s 


. Further diagnosis required. Check 
engine/transmission mounts, propeller 
shafts and U-joints, tires, suspension 
attaching parts and other driveline 
components as needed. 


. Check EFI and ignition systems. 


. Problem actually related to 
_ suspension or driveline 
component. 














Engine related problem. 





















| PARTIAL ENGAGEMENT 
| OF CLUTCH DISC (ONE 
| SIDE WORN-OPPOSITE 
SIDE GLAZED AND 
LIGHTLY WORN). 


1. Clutch pressure plate 
position setting incorrect or 
modified. 


2. Clutch cover, spring, or release 
fingers bent, distorted (rough 
~handling, improper assembly). 
3. Clutch disc damaged or | 
distorted. tee 

. Clutch misalignment. 


1. Replace clutch cover and disc. 









2. Replace clutch cover and disc. 


3. Replace disc. 


4. Check alignment and runout of flywheel, 
disc, or cover and/or clutch housing. 
Correct aS necessary. 
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6-8 CLUTCH —— 
DIAGNOSIS AND TESTING (Continued) 


| CONDITION, POSSIBLE CAUSE CORRECTION 


emo _ components damaged 4 “Incorrect or suib- siandard 4. Replace with parts of correct type and: 
or worn out prematurely. clutch parts. quality. 


Pilot beari ing damaged. - 4°42 Bearing cocked during 1. Replace bearing. Be sure it is SrapEliy 
| installation. Bearing not lubricated | seated and lubricated before installing 
prior to installation. Bearing defect. | clutch. 


2. Clutch misalignment. 2. Check and correct misalignment caused 


by excessive runout of flywheel, disc, 
Loose components. | | 1. Attaching bolts loose at 
| _ flywheel, cover, or clutch housing. 


cover or clutch housing. Replace input | 
shaft if bearing hub is damaged. 

Components appear overheated. | 1. Frequent high load, full 

Hub of disc cracked or torsion throtile operation. 

damper springs are distorted 

or broken. 
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1. Tighten bolts to specified torque. . 
Replace any clutch bolts that are damaged. 










1. Replace parts as needed. Alert driver 
to condition causes. | 



















Contact surface of release 1. Replace clutch cover and bearing. 


bearing damaged. 


1. Clutch cover incorrect, or 
release fingers are bent or 
distorted causing damage. 


2. Release bearing defect. 
3. Release bearing misaligned. 













2. Replace bearing. 

3. Check and correct runout of clutch 
components. Check front bearing retainer 
sleeve surface. Replace if damaged. 


_| Release bearing is noisy. 1. Release bearing defect. 1. Replace bearing. 


| Clutch pedal squeak. 1. Pivot pin loose. Pedal bushings 1. Tighten pivot pin. Replace bushings if 
| | worn out or cracked. worn or damaged. Lubricate pin and 


bushings with silicone base lubricator 
chassis grease. 
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SERVICE PROCEDURES 
CLUTCH COMPONENT LUBRICATION 


Proper clutch component lubrication is important 
to satisfactory operation. Using the correct lubricant 
and not over lubricating are equally important. Apply 
recommended lubricant sparingly to avoid disc and 
pressure plate contamination. 

Clutch and transmission components requiring 
lubrication are: 

e Pilot bearing — 

Release lever pivot ball stud 

Release lever contact surfaces 

Release bearing bore 

Clutch disc hub splines 

Clutch pedal pivot shaft bore 

Clutch pedal bushings 

Input shaft splines 

Input shaft pilot hub 

Transmission front bearing retainer slide surface 


NOTE: Never apply grease to any part of the clutch 
cover, or disc. 


RECOMMENDED LUBRICANTS 

Use Mopar multi-purpose grease for the clutch 
pedal bushings and pivot shaft. Use Mopar high tem- 
perature grease (or equivalent) for all other lubrica- 
tion requirements. Apply recommended amounts and 
do not over lubricate. 


CLUTCH LINKAGE FLUID 


The integral clutch master cylinder reservoir, slave 
cylinder and fluid lines are pre-filled with fluid prior 
to assembly operations. 

The hydraulic system should not require additional 
fluid under normal circumstances. In fact, the reser- 
voir fluid level will actually increase as normal 
clutch wear occurs. For this reason, it is impor- 
tant to avoid overfilling, or removing fluid from 
the reservoir. This will cause clutch release 
problems. 

If inspection or diagnosis indicates additional fluid 
may be needed, use Mopar brake fluid, or an equiv- 
alent meeting standards SAK J1703 and DOT 3. Do 
not use any other type of fluid. 


CLUTCH FLUID LEVEL 


The clutch fluid reservoir, master cylinder, slave 
cylinder and fluid lines are pre-filled with fluid at 
the factory during assembly operations. 

The hydraulic system should not require additional 
fluid under normal circumstances. In fact, the reser- 
voir fluid level will actually increase as normal 
clutch wear occurs. For this reason, it is impor- 
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tant to avoid overfilling, or removing fluid om 
the reservoir. 

If inspection or diagnosis indicates sdaitanel fluid 
may be needed, use Mopar brake fluid, or an equiv- 
alent meeting standards SAE J1703 and DOT 3. Do 
not use any other type of fluid. 

Clutch fluid level is checked at the master cylinder 
reservoir (Fig. 2). An indicator ring is provided either 
on the side, or interior rim of the reservoir (Fig. 3). 
Be sure to wipe the reservoir and cover clean 
before removing the cover. This will avoid having dirt 
or foreign material fall into the reservoir during a 
fluid level check. 


RESERVOIR 
CAP 





39106-6 


CLUTCH 
MASTER 
CYLINDER 
RESERVOIR 





LEVEL 
INDICATOR _ 
RING 
39106-11. 


Fig. 3 Reservoir Fluid Level Indicator Ring 


FLYWHEEL 


Inspect the flywheel Sicnever the ake disc, 
cover and housing are removed for service. Check 
condition of the flywheel face, hub, ring gear teeth, 
and flywheel bolts. 

Minor scratches, burrs, or glazing on the flywheel 
face can be reduced with 180 grit emery cloth. How- 
ever, the flywheel should be replaced if the disc con- 
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SERVICE PROCEDURES (Continued) 


tact surface is severely scored, heat checked, cracked, 
or obviously worn. 

Flywheel machining is not recommended. The fly- 
wheel surface is manufactured with a unique contour 
that would be negated by machining. However, 
cleanup of minor flywheel scoring can be performed 
by hand with 180 grit emery, or with surface grind- 
ing equipment. Replace the flywheel if scoring is 
deeper than 0.0762 mm (0.003 in.). 

Heavy stock removal by grinding is not recom- 
mended. Excessive stock removal can result in fly- 
wheel cracking or warpage after installation. It can 
also weaken the nee and interfere with proper 
clutch release. 

Check flywheel runout if misalignment is sus- 
pected. Runout should not exceed 0.08 mm (0.003 
in.). Measure runout at the outer edge of the fly- 
wheel face with a dial indicator. Mount the dial indi- 
cator on a stud installed in place of one of the 
flywheel attaching bolts. | 

Clean the crankshaft flange before mounting the 
flywheel. Dirt and grease on the flange surface may 
cock the flywheel causing excessive runout. 

Check condition of the flywheel hub and attaching 
bolts. Replace the flywheel if the hub exhibits cracks 
in the area of the attaching bolt holes. 

Install new attaching bolts whenever the flywheel 
is replaced and use Mopar Lock N’ Seal, or Loctite 
242 on the replacement bolt threads. 

Recommended flywheel bolt torques are: 

e 142 N-m (105 ft. lbs.) for 6-cylinder flywheels 
ee 68 N-m (50 ft. lbs.) plus an additional turn of 
_ 60° for 4-cylinder flywheels 

Inspect the teeth on the starter ring gear. If the 
teeth are worn or damaged, the flywheel should 
be replaced as an assembly. This is the recom- 
mended and preferred method of repair. 

In cases where a new flywheel is not readily avail- 
able, a replacement ring gear can be installed. How- 
ever, the following precautions must be observed to 
avoid damaging the flywheel and replacement gear. 

(1) Mark position of the old gear for alignment ref- 
erence on the flywheel. Use a scriber for this pur- 
pose. 

(2) Wear protective goggles or approved safety 
glasses. Also wear heat resistent gloves when han- 
dling a heated ring gear. 

(3) Remove the old gear by cutting most of the way 
through it (at one point) with an abrasive cut-off 
wheel. Then complete removal with a cold chisel or 
punch. — | 

(4) The ring gear is a shrink fit on the flywheel. 
This means the gear must be expanded by heating in 
order to install it. The method of heating and 
expanding the gear is extremely important. 
Every surface of the gear must be heated at the same 
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time to produce uniform expansion. An oven or simi- 
lar enclosed heating device must be used. Tempera- 
ture required for uniform expansion is approximately 
375° F. 


CAUTION: Do not use an oxy/acetylene torch to 
remove the old gear, or to heat and expand a new 
gear. The high temperature of the torch flame can 
cause localized heating that will damage the fly- 
wheel. In addition, using the torch to heat a replace- 
ment gear will cause uneven heating. and 
expansion. The torch flame can also anneal the 
gear teeth resulting in apie wear and damage after 
installation. 


(5) The heated gear must be installed evenly to 
avoid misalignment or distortion. A shop press and 
suitable press plates should be used to install the 
gear if at all possible. 

(6) Be sure to wear eye and hand protection. Heat 
resistent gloves and safety goggles are needed for 
personal safety. Also use metal tongs, vise grips, or 
similar tools to position the gear as necessary for 
installation. 

(7) Allow the flywheel and ring gear to cool down 
before installation. Set the assembly on a workbench 
and let it cool in normal shop air. 


CAUTION: Do not use water, or compressed air to 
cool the flywheel. The rapid cooling produced by 
water or compressed air can distort, or crack the 
gear and flywheel. 


REMOVAL AND INSTALLATION 


CLUTCH COVER AND DISC 


REMOVAL 

(1) Remove transmission. Refer to procedures in 
Group 21. 

(2) If original clutch cover will be reinstalled, mark 
position of cover on flywheel for assembly reference. 
Use paint or a scriber for this purpose. 

(3) If clutch cover is to be replaced, cover bolts can 
be removed in any sequence. However, if original 
cover will be reinstalled, loosen cover bolts evenly 
and in rotation to relieve spring tension equally. This 
is necessary avoid warping cover. 

(4) Remove cover bolts and remove cover and disc 
(Fig. 4). 


INSTALLATION | 

(1) Lightly scuff sand flywheel face with 180 grit 
emery cloth. Then clean surface with a wax and 
grease remover. | 


XJ 
REMOVAL AND INSTALLATION (Continued) 


(2) Lubricate pilot bearing with Mopar high tem- 
perature bearing grease. 

(3) Check runout and free operation of new clutch 
disc as follows: 

(a) Slide disc onto transmission input shaft 
splines. Disc should slide freely on splines. 

(b) Leave disc on shaft and check face runout 
with dial indicator. Check runout at disc hub and 
about 6 mm (1/4 in.) from outer edge of facing. 

(c) Face runout should not exceed 0.5 mm (0.020 
in.). Obtain another clutch disc if runout exceeds 
this limit. | 
(4) Position clutch disc on flywheel. Be sure side of 

disc marked flywheel side is positioned against fly- 
wheel (Fig. 4). If disc is not marked, be sure flat side 
of disc hub is toward flywheel. 

(5) Inspect condition of pressure plate surface of 
clutch cover (Fig. 4). Replace cover if this surface is 
worn, heat checked, cracked, or scored. 

(6) Insert clutch alignment tool in clutch disc (Fig. 
5). 

(7) Insert alignment tool in pilot bearing and posi- 
tion disc on flywheel. Be sure disc hub is positioned 
correctly. Side of hub marked Flywheel Side should 
face flywheel (Fig. 4). If disc is not marked, place flat 
side of disc against flywheel. 


INSPECT a CLUTCH 
THIS fe COVER 


SURFACE 





“FLYWHEEL SIDE” 
STAMPED ON 
THIS SURFACE 
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Fig. 4 Clutch Disc And Pressure Plate Inspection 


(8) Position clutch cover over disc and on flywheel 
(Fig. 5). | 

(9) Install clutch cover bolts finger tight. 

(10) Tighten cover bolts evenly and in rotation a 
few threads at a time. Cover bolts must be tight- 
ened evenly and to specified torque to avoid 
distorting cover. Tightening torques are 31 N-m 
(23 ft. lbs.) on 2.5L engines and 54 N-m (40 ft. 
lbs.) on 4.0L engines. 

(11) Apply light coat of Mopar high temperature 
bearing grease to pilot bearing hub and splines of 
transmission input shaft. Do not over lubricate 


—— CLUTCH 6-11 


CLUTCH COVER 
AND DISC 






CLUTCH DISC © 
ALIGNMENT TOOL 


Mm 0 7 
FLYWHEEL. J9106-18 


Fig. 5 Typical Method Of Aligning Clutch Disc 


shaft splines. This will result in grease contam- 
ination of disc. 

(12) Install transmission (Fig. 6) ‘and (Fig. 7). 
Refer to procedures in Group 21. 


RELEASE BEARING 


REMOVAL 

(1) Remove transmission as described in Group 21. 

(2) Disconnect release bearing from release lever 
and remove bearing (Fig. 8). 

(3) Inspect bearing slide surface of transmission 
front bearing retainer. Replace retainer if slide sur- 
face is scored, worn, or cracked. 

(4) Inspect release fork and fork pivot. Be sure 
pivot is secure and in good condition. Be sure fork is 
not distorted or worn. Replace release fork retainer 
spring if bent or damaged in any way. 


INSTALLATION 

(1) Lubricate crankshaft pilot bearing with Mopar 
high temperature bearing grease. Apply grease to 
end of long shank, small diameter flat blade screw- 
driver. Then insert tool through clutch disc hub to 
reach bearing. 

(2) Lubricate input shaft splines, bearing retainer 
slide surface, fork pivot and release fork pivot surface 
with Mopar high temperature grease. 

(3) Install new release bearing. Be sure bearing is 
properly secured to release fork. | 

(4) Install transmission as described in Group 21. 


PILOT BEARING 


REMOVAL 

(1) Remove transmission. Refer to Group 21 for 
procedure. | 

(2) Remove clutch cover and disc. 
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REMOVAL AND INSTALLATION (Continued) 





TORQUE 


A [5084 Nem (37-47 f Ibs] | 
A ( -30 Ht. Ik .) 





- ENGINE (4.01) 















|_C | 30-41 Nem (22:30 ft. Ibs.] 
| D179 Nem (5-7 ft. Ibs 


TRANSFER 
CASE 
VENT TUBE 







CLUTCH 
HOUSING 





BRACKET 
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Fig. 6 Manual Transmission Mounting—4.0L 












ITEM] ~=—SssTORQUE 
7-9 Nem (60-84 in. Ibs.) 
rB | 41-61 Nem (30-45 ft. Ibs. 
65.88 Nem (48-62 fi. Ibs.) 








CLUTCH 
HOUSING 





BRACKET — 
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Fig. 7 Manual Transmission Mounting—2.5L 


(3) Remove pilot bearing. Use internal (blind hole) —_ (3) Lightly scuff sand flywheel surface with 180 
puller such those as supplied in Snap On Tool Set — grit emery cloth. Then clean surface with wax and 
CG40CB to remove bearing. 7 grease remover. 


(4) Install clutch disc and cover as described in 


(1) Lubricate new bearing with Mopar high tem- (5) Install transmission 
perature bearing grease. | 

(2) Start new bearing into crankshaft by hand. 
Then seat bearing with clutch alignment tool (Fig. 9). 


. Refer to Group 21 for pro- 
cedure. - 


RI 


REMOVAL AND INSTALLATION (Continued) 


PIVOT BALL 
STUD 






RETURN 
SPRING 


RELEASE 
FORK CLUTCH 
HOUSING 
RELEASE 
BEARING 
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Fig. 8 Release Bearing Attachment — 
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KEEP BEARING STRAIGHT 
DURING INSTALLATION 
TO AVOID DAMAGE 


PILOT 
BEARING 














\, (OT ALIGNMENT 
TOOL 







—y 


BEARING SEAL 
>__MUST FACE 
TRANSMISSION 


6-CYL. BEARING re 


Fig. 9 Pilot Bearing Installation 
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CLUTCH HOUSING 


The clutch housing is removable and can be 
replaced when the transmission is out of the vehicle. 

The bolts attaching the housing to the transmis- 
sion case are located inside the housing (Fig. 10). 
Recommended tightening torque for the clutch hous- 
ing-to-transmission bolts is 38 N-m (28 ft. lbs.). 


NOTE: Be sure the transmission and housing mat- 
ing surfaces are clean before installing an original, 
or replacement clutch housing. Dirt/foreign material 
trapped between the housing and transmission will 
cause misalignment. If misalignment is severe 
enough, the result will be clutch drag, incomplete 
release and hard shifting. : fae 





CLUTCH 
HOUSING 
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Fig. 10 Clutch Housing Attachment 
CLUTCH HYDRAULIC LINKAGE 


The clutch master cylinder, slave cylinder and con- 
necting line are serviced as an assembly only. The 
linkage components cannot be overhauled or serviced 
separately. The cylinders and connecting line are 
sealed units. Also note that removal/installation pro- 
cedures for right and left hand drive models are basi- 
cally the same. Only master cylinder location is 
different. | 


REMOVAL | 
(1) Raise vehicle. 
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REMOVAL AND INSTALLATION (Continued) 


(2) Remove fasteners attaching slave cylinder to 
slutch housing. 

(3) Remove slave cylinder from clutch housing 
Fig. 11). 

(4) Disengage clutch fluid eee —- body clips.. 

(5) Lower vehicle. 

(6) Verify that cap on. states master cylinder reser- 
voir is tight. This is necessary to avoid undue spill- 
age during removal. — 

(7) Remove clutch master cylinder saiachate nuts. 
Note that one nut is accessible from engine compart- 
ment and one nut is accessible from under instru- 
ment panel (Fig. 12) and (Fig. 18). 

(8) Remove clip securing clutch master cylinder 
es rod to pedal and slide push rod off pedal pin. 

(9) Disconnect clutch pedal position switch wires. 

(10) If pedal pin is equipped with bushing, inspect 
condition of bushing and replace it if worn or dam- 

aged. 

(11) Remove detch hydraulic a through 
engine compartment. | 
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Fig. 11 Slave Cylinder Attachment 
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Fig. 12 Clutch Master Cylinder And Push Rod © 
Aitachment—Left Hand Drive Models 








| “~== LINE TO SLAVE 
CYLINDER 
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Fig. 13 Clutch Master Cylinder Location—Right | 
Hand Drive Models 


INSTALLATION 

(1) Be sure reservoir cover on clutch master cylin- 
der is tight to avoid spills. 

(2) Position clutch linkage components in vehicle. 
Work connecting line and slave cylinder downward 
past engine and adjacent to clutch housing. 

(8) Position clutch master cylinder on dash panel 
(Fig. 14). | | 

(4) Attach clutch master cylinder push rod to pin 
on clutch pedal. Secure rod with new clip if neces- 
sary. 

(5) Instail and tighten clutch master cylinder 
attaching nuts to 23-34 N-m (200-800 in. lbs.) torque. 


CYLINDER sg 
CLUTCH MASTER 
BRACKET AND Tc 
~ LOWER BOLT _ CYLINDER 


eel STUD — 





LOWER NUT 


GASKET. 
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Fig. 14 Clutch Master Cylinder Mounting—Typical 
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REMOVAL AND INSTALLATION (Continued) 


(6) Raise vehicle. 

(7) Insert slave cylinder push rod through clutch 
housing opening and into release lever. Be sure cap 
on end of rod is securely engaged in lever. Check this 
before installing cylinder attaching nuts. 

(8) Install and tighten slave cylinder attaching 
nuts to 23-34 N-m (200-300 in. lbs.) torque. 

(9) Secure clutch fluid line in body clips. 

(10) Lower vehicle. 

(11) Connect clutch pedal position switch wires. 


CLUTCH PEDAL 


REMOVAL 

(1) Remove instrument panel lower trim cover for 
extra working clearance. 

(2) Disconnect clutch pedal position switch wires. 

(3) Remove retainer clip that attaches clutch mas- 
ter cylinder push rod to pedal. 

(4) Remove nut securing pedal to pivot shaft (Fig. 
15). 

(5) Move pedal pivot shaft to right and slide pedal 
off shaft. 


INSTALLATION 

(1) Lubricate clutch pedal pivot shaft and pedal 
bushings or sleeve with Mopar multi-mileage grease. 

(2) Position pedal on pivot shaft and through 
brace. Secure pedal with washer and nut on. 

(3) Install clutch master cylinder push rod on 
pedal. Secure rod with washer(s) and new cotter pin. 

(4) Connect clutch pedal position switch wires. 

(5) Install instrument panel lower trim cover, if 
removed. _ 
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Fig. 15 Clutch Pedal Mounting 
SPECIFICATIONS 
TORQUE 
DESCRIPTION TORQUE 
Bolts, clutch cover 2.5L ........ 31 N-m (28 ft. Ibs) 
Bolts, clutch cover 4.0L ........ 52 N-m (88 ft. Ibs) 
—Bolt/Nut, clutch cyl. mount..... 23 N-m (200 in. lbs) 
— Bolt, clutch housing M12........ 75 N-m (565 ft. Ibs) 
Bolt, clutch housing 3/8......... 37 N-m (27 ft. lbs) 
Bolt, clutch housing 7/16........ 58 N-m (48 ft. lbs) 
Bolt, clutch housing/trans........ 38 N-m (28 ft. Ibs) 
Bolt, dust shield M8............ 8 N-m (72 in. lbs) 
Bolt, dust shield lower.......... 50 N-m (37 ft. lbs) 
Bolt, X-member/frame.......... 41 N-m (80 ft. lbs) 
Bolt, X-member/rear support ... .45 N-m (88 ft. lbs.) 
Bolts, flywheel 4.0L ......... 142 N-m (105 ft. Ibs) 
Bolts, flywheel 2.5 L .. .68 N-m (50 ft. Ibs) +1/4 turn 
Bolt, starter motor............. 45 N-m (83 ft. lbs) 


Bolts, U-joints .............. 19 N-m (170 in. Ibs.) 
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GENERAL INFORMATION 
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the engine may overheat due to water pump rotat- 
ing in wrong direction. Refer to the appropriate 
engine Belt Schematic in this group for the correct 
belt routing. Or, refer to the Belt Routing Label 
located in the engine compartment. 
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GENERAL INFORMATION (Continued) 
COOLING SYSTEM 


The cooling system regulates engine operating tem- 
perature. It allows the engine to reach normal oper- 
ating temperature as quickly as possible, maintains 
normal operating temperature and prevents over- 
heating. 

The cooling system also provides a means of heat- 
ing the passenger compartment and cooling the auto- 
matic transmission fluid (if equipped). The cooling 
‘system is pressurized and uses a centrifugal water 
pump to circulate coolant throughout the system. 

An optional factory installed heavy duty cooling 
package is available on most models. The package 
consists of a radiator that has an increased number 
of cooling fins. Vehicles equipped with a 4.0L 6- cyl- 
inder engine and heavy duty cooling and/or air con- 
ditioning also have an auxiliary electric cooling fan. 


COOLING SYSTEM COMPONENTS 


The cooling system consists of: 
A radiator 
Cooling fan (mechanical and/or electrical) 
Thermal viscous fan drive 
Fan shroud 
Radiator pressure cap 
Thermostat 
Coolant reserve/overflow system 
e Transmission oil cooler (if equipped with an 
automatic transmission) 
e Coolant 
e Water pump 
e Hoses and hose clamps 


SYSTEM COOLANT ROUTING 
For cooling system flow Toutmes, refer to (Fig. 1) 
(Fig. 2). 


WATER PUMPS 


A quick test to determine if the pump is working is 
to check if the heater warms properly. A defective 
water pump will not be able to circulate heated cool- 
ant through the long heater hose to the heater core. 


COOLANT 


The cooling system is designed around the coolant. 
Coolant flows through the engine water jackets 
absorbing heat produced during engine operation. 
The coolant carries heat to the radiator and heater 
core. Here it is transferred to the ambient air pass- 
ing through the radiator and heater core fins. The 
coolant also removes heat from the automatic trans- 
mission fluid in vehicles equipped with an automatic 
transmission. | 
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_ RADIATORS 


2.5L 4—cylinder engine radiators are the down flow 
type, 4.0L 6-cylinder engine radiators are the cross 
flow type. Plastic tanks are used on all radiators. 


CAUTION: Plastic tanks, while stronger than brass, 
are subject to damage by impact, such as 
wrenches. 


If the plastic tank has been damaged, the plastic 
tank and/or o- rings are available for service repair. 
Tank replacement should be done by qualified per- 
sonal with proper equipment. 


BELT TENSION 


Correct accessory drive belt tension is required to 
be sure of optimum performance of belt driven engine 
accessories. If specified tension is not maintained, 
belt slippage may cause; engine overheating, lack of 
power steering assist, loss of air conditioning capac- 
ity, reduced generator output rate and greatly 
reduced belt life. 


CONVENTIONAL LEFT HAND DRIVE 
VEHICLES 

Belt tension is adjusted at the power secne 
pump bracket and idler pulley assembly. 


RIGHT HAND DRIVE VEHICLES 

If equipped with a 4.0L 6-cylinder engine; the ser- 
pentine belt is adjusted at the generator mounting 
bracket.When equipped with a 2.5L 4-cylinder engine 
the serpentine belt is adjusted at the power steering 
pump bracket and idler pulley assembly. 


ENGINE BLOCK HEATER 


An optional engine block heater is available for all 
models. The heater is equipped with a power cord. 
The cord is attached to an engine compartment com- 
ponent with tie-straps. The heater warms the engine 
providing easier engine starting and faster warm-up 
in low temperatures. The heater is mounted in a core 
hole of the engine cylinder block (in place of a freeze 
plug) with the heating element immersed in engine 
coolant. Connect the power cord to a grounded 110- 
120 volt AC electrical outlet with a grounded, three- 
wire extension cord. 


DESCRIPTION AND O PERATION 
AUTOMATIC TRANSMISSION OIL COOLER 


WATER-TO-OIL COOLER 

All models equipped with an automatic transmis- 
sion are equipped with a transmission oil cooler 
mounted internally within the radiator tank. This 
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Fig. 1 Coolant Flow—2.5L 4-Cylinder Engine—Typical! 


internal cooler is supplied as standard equipment on 
all models equipped with an automatic transmission. 

Transmission oil is cooled when it passes through 
this separate cooler. In case of .a leak in the internal 
radiator mounted transmission oil cooler, engine cool- 
ant may become mixed with transmission fluid or 
transmission fluid may enter engine cooling system. 
Both cooling system and transmission should be 
drained and inspected if the internal radiator 
mounted transmission cooler is leaking. 


AIR-TO-OIL COOLER 

An auxiliary air-to-oil transmission oil cooler is 
available with most engine packages. 

The auxiliary air-to-oil transmission oil cooler is 
located in front of the radiator or A/C condenser (if 
equipped) and behind the grill. It is mounted to the 
front frame crossmember. 

The auxiliary oil coolers on all models operate in 
conjunction with the internal radiator mounted main 
oil cooler. The transmission oil is routed through the 
main cooler first, then the auxiliary cooler, before 
returning to the transmission. 


COOLANT RESERVE/OVERFLOW SYSTEM 


The system works along with the radiator pressure 
cap. This is done by using thermal expansion and 
contraction of the coolant to keep the coolant free of 
trapped air. It provides: 


e A volume for coolant expansion and contraction. 

e A convenient and safe method for checking/ad- 
justing coolant level at atmospheric pressure. This is 
done without removing the radiator pressure cap. 

e Some reserve coolant to the radiator to cover 
minor leaks and evaporation or boiling losses. 

As the engine cools, a vacuum is formed in the 
cooling system of both the radiator and engine. Cool- 
ant will then be drawn from the coolant tank and 
returned to a proper level in the radiator. 

The coolant reserve/overflow system consists of a 
radiator mounted pressurized cap, a plastic reserve/ 
overflow tank (Fig. 3) (Fig. 4), a tube (hose) connect- 
ing the radiator and tank, and an overflow tube on 
the side of the tank. 


COOLING SYSTEM FANS 


Also refer to either the Viscous Fan Drive and/or 
the Auxiliary Electric Cooling Fan. 

All models are equipped with a mechanical temper- 
ature controlled fan. This thermal viscous fan drive 
is a torque-and-temperature-sensitive clutch unit. It 
automatically increases or decreases fan speed to 
provide proper engine cooling. Vehicles with a 4.0L 
6-cylinder engine may also have an auxiliary electri- 
cal cooling fan; when equipped air conditioning 
and/or heavy duty cooling. 
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Fig. 2 Coolant Flow—4.0L 6-Cylinder Engine— 
Typical | 
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Fig. 3 Reserve/Overflow T: ank—Except Right Hand 
Drive 
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Fig. 4 Reserve/Overflow Tank—With Right Hand 
Drive 


BELT TENSION 


Correct drive belt tension is required to ensure 
optimum performance of the belt driven engine acces- 
sories. There are different types of adjustment 
gauges for checking either a serpentine or a V-type 
belt. Refer to the instructions supplied with the 
gauge. Use the correct gauge when checking belt ten- 
sion. Place gauge in the middle of the section of belt 
being tested (between two pulleys) to check tension. 
Do not allow the gauge (or pause adapter) to contact 
anything but the belt. 


ENGINE BLOCK HEATER 


An optional engine block heater is available for all 
models. The heater is equipped with a power cord. 
The cord is attached to an engine compartment com- 
ponent with tie-straps. The heater warms the engine 
providing easier engine starting and faster warm-up 
in low temperatures. The heater is mounted in a core 
hole of the engine cylinder block (in place of a freeze 
plug) with the heating element immersed in engine 
coolant. Connect the power cord to a grounded 110- 
120 volt AC electrical outlet with a grounded, three- 
wire extension cord. 


WARNING: DO NOT OPERATE ENGINE UNLESS 
BLOCK HEATER CORD HAS BEEN DISCONNECTED 
FROM POWER SOURCE AND SECURED IN PLACE. 


BLOCK HEATER SPECIFICATIONS 
e 2.5L 4-Cylinder Engine: 115 Volts 400 Watts 
e 4.0L 6-Cylinder Engine: 120 Volts 600 Watts 
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DESCRIPTION AND OPERATION (Continued) 


THERMOSTAT | 


A pellet-type thermostat controls the operating 
temperature of the engine by controlling the amount 
of coolant flow to the radiator. On all engines the 
thermostat is closed below 195°F (90°C). Above this 
temperature, coolant is allowed to flow to the radia- 
tor. This provides. quick engine warmup and overall 
temperature control. | 

An arrow plus the word UP is stamped on the 
front flange next to the air bleed. The words TO 
RAD are stamped on one arm of the thermostat. 
They indicate the proper installed position. 

The same thermostat is used for winter and sum- 
mer seasons. An engine should not be operated with- 
out a thermostat, except for servicing or testing. 
Operating without a thermostat causes other prob- 
lems. These are: longer engine warmup time, unreli- 
able warmup performance, increased exhaust 
emissions and crankcase condensation. This conden- 
sation can result in sludge formation. 


CAUTION: Do not operate an engine without a 
thermostat, except for servicing or testing. 


An engine should not be operated without a ther- 
mostat, except for servicing or testing. Operating 
without a thermostat causes longer engine warmup 
time, unreliable warmup performance, increased 
exhaust emissions and crankcase condensation that 
can result in sludge formation. 


DIAGNOSTICS 

All models are equipped with On-Board Diagnos- 
tics for certain cooling system components. Refer to 
On-Board Diagnostics (OBD) in the Diagnosis section 
of this group for additional information. If the pow- 
ertrain control module (PCM) detects low engine cool- 
ant temperature, it will record a Diagnostic Trouble 
Code (DTC) in the PCM memory. The DTC number 
for low coolant temperature is 17. Do not change a 
thermostat for lack of heat as indicated by the 
instrument panel gauge or heater performance 
unless a DTC number 17 is present. Refer to the 
Diagnosis section of this group for other probable 
causes. For other DTC numbers, refer to On-Board 
Diagnostics in the General Diagnosis section of 
Group 14, Fuel Systems. 

The DTC can also be accessed through the DRB 
scan tool. Refer to the appropriate Powertrain Diag- 
nostic Procedures manual for diagnostic information 
and operation of the DRB scan tool. 


COOLANT PERFORMANCE 


ETHYLENE-GLYCOL MIXTURES 
The required ethylene-glycol (antifreeze) and water 
mixture depends upon the climate and vehicle oper- 
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ating conditions. The recommended mixture of 50/50 
ethylene-glycol and water will provide protection 
against freezing to -37 deg. C (-35 deg. F). The anti- 
freeze concentration must always be a minimum of 
44 percent, year-round in all climates. If percentage 
is lower than 44 percent, engine parts may be 
eroded by cavitation, and cooling system com- 
ponents may be severely damaged by corrosion. 
Maximum protection against freezing is provided 
with a 68 percent antifreeze concentration, which 
prevents freezing down to -67.7 deg. C (-90 deg. F). A 
higher percentage will freeze at a warmer tempera- 
ture. Also, a higher percentage of antifreeze can 
cause the engine to overheat because the specific 
heat of antifreeze is lower than that of water. 


100 Percent Ethylene-Glycol—Should Not Be Used in 
Chrysler Vehicles 

Use of 100 percent ethylene-glycol will cause for- 
mation of additive deposits in the system, as the cor- 
rosion inhibitive additives in ethylene-glycol require 
the presence of water to dissolve. The deposits act as 
insulation, causing temperatures to rise to as high as 
149 deg. C (300) deg. F). This temperature is hot 
enough to melt plastic and soften solder. The 
increased temperature can result in engine detona- 
tion. In addition, 100 percent ethylene-glycol freezes 
at 22 deg. C (-8 deg. F ). 


Propylene-glycol Formulations—Should Not Be Used in 
Chrysler Vehicles | 

Propylene-glycol formulations do not meet 
Chrysler coolant specifications. It’s overall effec- 
tive temperature range is smaller than that of ethyl- 
ene-glycol. The freeze point of 50/50 propylene-glycol 
and water is -32 deg. C (-26 deg. F). 5 deg. C higher 
than ethylene-glycol’s freeze point. The boiling point 
(protection against summer boil-over) of propylene- 
glycol is 125 deg. C (257 deg. F ) at 96.5 kPa (14 psi), 
compared to 128 deg. C (263 deg. F) for ethylene-gly- 
col. Use of propylene-glycol can result in boil-over or 
freeze-up in Chrysler vehicles, which are designed for 
ethylene-glycol. Propylene glycol also has poorer heat 
transfer characteristics than ethylene glycol. This 
can increase cylinder head temperatures under cer- 
tain conditions. — 


Propylene-glycol/Ethylene-glycol Mixtures—Should Not Be 
Used in Chrysler Vehicles 

Propylene-glycol/ethylene-glycol Mixtures can cause 
the destabilization of various corrosion inhibitors, caus- 
ing damage to the various cooling system components. 
Also, once ethylene-glycol and propylene-glycol based 
coolants are mixed in the vehicle, conventional methods 
of determining freeze point will not be accurate. Both 
the refractive index and specific gravity differ between 
ethylene glycol and propylene glycol. 
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DESCRIPTION AND OPERATION (Continued) 


CAUTION: Richer antifreeze mixtures cannot be 
measured with normal field equipment and can 
cause problems associated with 100 percent ethyl- 
ene-glycol. | 


COOLANT SELECTION-ADDITIVES 


Coolant should be maintained at the specified level 
with a mixture of ethylene glycol-based antifreeze 
and low mineral content water. Only use an anti- 
freeze containing ALUGARD 340-2 ™. 


CAUTION: Do not use coolant additives that are 
claimed to improve engine cooling. 


RADIATOR PRESSURE CAP 


All radiators are equipped with a pressure cap. 
This cap releases pressure at some point within a 
range of 83-110 kPa (12-16 psi). The pressure relief 
point (in pounds) is engraved on top of the cap (Fig. 
5). 

The cooling system will aparates at pressures 
slightly above atmospheric pressure. This results in a 
higher coolant boiling point allowing increased radi- 
ator cooling capacity. The cap contains a spring- 
loaded pressure relief valve that opens when system 
pressure reaches porches range of 83-110 kPa (12-16 
psi). 

A vent valve in the center of cap allows a small 
coolant flow through cap when coolant is below boil- 
ing temperature. The valve is completely closed when 
boiling point is reached. As the coolant cools, it con- 
tracts and creates a vacuum in the cooling system. 
This causes the vacuum valve to open and coolant in 
the reserve/overflow tank to be drawn through its 
connecting hose into radiator. If the vacuum valve is 
stuck shut, the radiator hoses will collapse on cool- 
down. 

A rubber gasket seals radiator filler neck. This is 
done to maintain vacuum during coolant cool-down 
and to prevent naneae when system is under pres- 
sure. 


WATER PUMPS 


A centrifugal water pump circulates coolant 
through the water jackets, passages, intake manifold, 
radiator core, cooling system hoses and heater core. 
The pump is driven from the engine crankshaft by a 
drive belt on all engines. | 

The water pump impeller is pressed onto the rear 
of a shaft that rotates in bearings pressed into the 
housing. The housing has a small hole to allow seep- 
age to escape. The water pump seals are lubricated 
by the antifreeze in the coolant mixture. No addi- 
tional lubrication is necessary. — 
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Fig. 5 Radiator Pressure Cap and Filler Neck— 
Typical 


CAUTION: All engines are equipped with a reverse 
(counter-clockwise) rotating water pump and vis- 
cous fan drive assembly. REVERSE is stamped or 
imprinted on the cover of the viscous fan drive and 
inner side of the fan. The letter R is stamped into 
the back of the water pump impeller (Fig. 6). 


Engines from previous model years, depending 
upon application, may have been equipped with a for- 
ward (clockwise) rotating water pump. Installation of 
the wrong water pump will cause engine overheating. 

A quick test to determine if the pump is working is 
to check if the heater warms properly. A defective 
water pump will not be able to circulate heated cool- 
ant through the long heater hose to the heater core. 


COOLING SYSTEM HOSES 


_Rubber hoses route coolant to and from the radia- 
tor, intake manifold and heater core. All models 
equipped with air conditioning have a coolant control 
valve. This is located in-line with the heater core 
inlet and outlet hoses. It controls coolant flow to the 
heater core when the air conditioning system is in 
operation. , 
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Fig. 6 Reverse Rotating Water Pump—Typical 


Radiator lower hoses are spring-reinforced to pre- 
vent collapse from water pump suction at moderate 
and high engine speeds. 


WARNING: CONSTANT TENSION HOSE CLAMPS 
ARE USED ON MOST COOLING SYSTEM HOSES. 
WHEN REMOVING OR INSTALLING, USE ONLY 
TOOLS DESIGNED FOR SERVICING THIS TYPE OF 
CLAMP, SUCH AS SPECIAL CLAMP TOOL (NUMBER 
6094) (Fig. 7). SNAP-ON CLAMP TOOL (NUMBER 
HPC-20) MAY BE. USED FOR LARGER CLAMPS. 
ALWAYS WEAR SAFETY GLASSES WHEN SERVIC- 
ING CONSTANT TENSION CLAMPS. 


CAUTION: A number or letter is stamped into the 
tongue of constant tension clamps (Fig. 8). If 
replacement is necessary, use only an original 
equipment clamp with matching number or letter. 


Inspect the hoses at regular intervals. Replace 
hoses that are cracked, feel brittle when squeezed, or 
swell excessively when the system is pressurized. 

For all vehicles: In areas where specific routing 
clamps are not provided, be sure that hoses are posi- 
tioned with sufficient clearance. Check clearance 
from exhaust manifolds and pipe, fan blades, drive 
belts and sway bars. Improperly positioned hoses can 
be damaged, resulting in coolant loss and engine 
overheating. : -_ - 

Ordinary worm gear type hose clamps (when 
equipped) can be removed with a straight screw- 
driver or a hex socket. To prevent damage to 
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Fig. 7 Hose Clamp Tool—Typical 
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Fig. 8 Clamp Number/Letter Location — 
hoses. or clamps, the hose clamps should be 


tightened to 4 N-m (34 in. lbs.) torque. Do not 
over tighten hose clamps. 


VISCOUS FAN DRIVE 


Also refer to Cooling System Fans. — 

The thermal viscous fan drive is a silicone-fluid- 
filled coupling used to connect the fan blades to 
either the engine or the water pump shaft. The cou- 
pling allows the fan to be driven in a normal manner. 
This is done at low engine speeds while limiting the 
top speed of the fan to a predetermined maximum 
level at higher engine speeds. 
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DESCRIPTION AND OPERATION (Continued) 


A thermostatic bimetallic spring coil is located on the 
front face of the viscous fan drive unit (a typical vis- 
cous unit is shown in (Fig. 9). This spring coil reacts 
to the temperature of the radiator discharge air. It 
engages the viscous fan drive for higher fan speed if 
the air temperature from the radiator rises above a 
certain point. Until additional engine cooling is nec- 
essary, the fan will remain at a reduced rpm regard- 
less of engine speed. 
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Fig. 9 Typical Viscous Fan Drive 


Only when sufficient heat is present, will the vis- 
cous fan drive engage. This is when the air flowing 
through the radiator core causes a reaction to the 
bimetallic coil. It then increases fan speed to provide 
the necessary additional engine cooling. 

Once the engine has cooled, the radiator discharge 
temperature will drop. The bimetallic coil again 
reacts and the fan speed is reduced to the previous 
disengaged speed. 


CAUTION: Engines equipped with serpentine drive 
belts have reverse rotating fans and viscous fan 
drives. They are marked with the word REVERSE to 
designate their usage. Installation of the wrong fan 
or viscous fan drive can result in engine overheat- 


ing. 


CAUTION: If the viscous fan drive is replaced 
because of mechanical damage, the cooling fan 
blades should also be inspected. Inspect for fatigue 
cracks, loose blades, or loose rivets that could 
have resulted from excessive vibration. Replace fan 
blade assembly if any of these conditions are 
found. Also inspect water pump bearing and shaft 
assembly for any related damage due to a viscous 
fan drive malfunction. 


NOISE 

It is normal for fan noise to be louder (roar- 
ing) when: : | 

e The underhood temperature is above the engage- 
ment point for the viscous drive coupling. This may 
occur when ambient (outside air temperature) is very 
high. 3 

e Engine loads and temperatures are high such as 
when towing a trailer. 

e Cool silicone fluid within the fan drive unit is 
being redistributed back to its normal disengaged 
(warm) position. This can occur during the first 15 
seconds to one minute after engine start-up on a cold 
engine. 


AUXILIARY ELECTRIC COOLING FAN 


Models equipped with a 4.0L 6-cylinder engine may 
also have an auxiliary electrical cooling fan. This is 
with models that have air conditioning and/or heavy 
duty cooling. The fan is controlled by the cooling fan 
relay, which is located in the power distribution cen- 
ter (PDC). For the location of relay within the PDC 
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Fig. 10 Power Distribution Center (PDC) 


When coolant temperature reaches approximately 
103°C (218°F), the powertrain control module (PCM) 
provides a ground path for the fan relay. This ground 
is provided through pin/connector #31 of the PCM 60- 
way connector. Battery voltage is then applied to the 
fan through the relay. When coolant temperature 
drops below approximately 98°C (209°F), the PCM 
opens the ground path to the relay. This will prevent 
the cooling fan from being energized. 

Whenever the air conditioning is operated, the 
PCM engages the auxiliary cooling fan. It provides a 
ground path to the cooling fan relay. This ground is 
provided through pin/connector #31 of the PCM 60- 
way connector. | 


DIAGNOSIS AND TESTING | 
ON-BOARD DIAGNOSTICS (OBD) 


FOR CERTAIN COOLING SYSTEM 

COMPONENTS 
The powertrain control module (PCM) has been 
programmed to monitor the. certain following cooling 
system components: | 

e If the engine has remained cool for 'sG long a 
period, such as with a stuck open thermostat, a Diag- 
nostic Trouble Code (DTC) number 17 can be 
observed at the malfunction indicator lamp. This 
lamp is displayed on the instrument panel as the 
CHECK ENGINE lamp (Fig. 11) . 

e If an open or shorted condition has developed in 
the relay circuit controlling the electric radiator fan, 
a Diagnostic Trouble Code (DTC) number 35 can be 
observed at the CHECK ENGINE lamp. 
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Fig. 11 Check Engine Lamp—Typical 


_If the problem is sensed in a monitored circuit 
often enough to indicate an actual problem, a DTC is 
stored. The DTC will be stored in the PCM memory 
for eventual display to the service technician. If the 
problem is repaired or ceases to exist, the PCM can- 
cels the DTC after 51 engine starts. . : 

Certain criteria must be met for a DTC to be 
entered into PCM memory. The criteria may be a 
specific range of engine rpm, engine temperature 
and/or input voltage to the PCM. 

A DTC indicates that the PCM has recognized an 
abnormal signal in a circuit or the system. A DTC 
may indicate the result of a failure, but never iden- 
tify the failed component directly. | 
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It is possible that a DTC for a monitored circuit 
may not be entered into memory even though a mal- 
function has occurred. Refer to On- Board Diagnos- 
tics (OBD) in Group 14, Fuel pie for additional 
DTC information. | | 


ACCESSING DIAGNOSTIC TROUBLE CODES | 

A stored-Diagnostic Trouble Code (DTC) can be ie 
played by cycling the ignition key On-Off-On-Off-On _ 
within three seconds and observing the malfunction — 
indicator lamp. This lamp is displayed on the instru- 
ment panel as the CHECK ENGINE lamp (Fig. 11). 

They can also be displayed through the use of the 
Diagnostic Readout Box (DRB) scan tool. The DRB 
connects to the data link connector; located under the 
instrument panel left of the steering column (Fig. 
12). For operation of the DRB, refer to the appropri- 
ate Powertrain Diagnostic Procedures service man- 
ual. | 
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Fig. 12 Data Link Connector—Typical . 


EXAMPLES: 

e If the lamp (Fig. 12) flashes 1 time, pauses and 
flashes 2 more times, a flashing Diagnostic Trouble 
Code (DTC) number 12 is indicated. If this code is 
observed, it is indicating that the battery has been 
disconnected within the last 50 key-on cycles. It 
could also indicate that battery voltage has been dis- 
connected to the PCM. In either case, other DTC's 
may have been erased. 

e If the lamp flashes 1 time, pauses and flashes 7 
more times, a flashing Diagnostic Trouble Code 
(DTC) number 17 is indicated. 

e If the lamp flashes 3 times, pauses and flashes 5 
more times, a flashing Diagnostic Trouble Code 
(DTC) aiimiber 35 is indicated. 

After any stored DTC information has been 
observed, the display will end with a flashing DTC 
number 55. This will indicate the end of all stored 
information. 
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ERASING TROUBLE CODES 

After the problem has been repaired, the DRB scan 
tool must be used to erase a DTC. Refer to the appro- 
priate Powertrain Diagnostic Procedures service 
manual for operation of the DRB scan tool. 


DRB SCAN TOOL 


For operation of the DRB scan tool, refer to the 
appropriate Powertrain Diagnostic Procedures ser- 
vice manual. 


WATER PUMP TESTS 


LOOSE IMPELLER 
DO NOT WASTE reusable coolant. If solution is 
clean, drain coolant into a clean container for reuse. 


WARNING: DO NOT REMOVE THE CYLINDER 
BLOCK DRAIN PLUGS OR LOOSEN THE RADIATOR 
DRAINCOCK WITH THE SYSTEM HOT AND UNDER 
PRESSURE. SERIOUS BURNS FROM THE COOL- 
ANT CAN OCCUR. 


(1) Drain the cooling system. 

(2) Loosen the fan belt(s). 

(3) Disconnect the lower radiator hose from the 
water pump. 

(4) Bend a stiff clothes hanger or welding rod as 
shown in (Fig. 18). 

(5) Position the rod in the water pump inlet and 
attempt to hold the impeller while turning the fan 
blades. If equipped with a viscous fan drive, turn the 
water pump shaft with a breaker bar and socket 
attached to a mounting flange nut. If the impeller is 
loose and can be held with the rod while the fan 
blades are turning, the pump is defective. If the 
impeller turns, the pump is OK. 

(6) Connect the hose and install the coolant, or 
proceed with repairs. 


INSPECTING FOR INLET RESTRICTIONS 
Inadequate heater performance may be caused by 
a metal casting restriction in the water pump heater 
hose inlet. 
DO NOT WASTE reusable coolant. If solution is 
clean, drain coolant into a clean container for reuse. 


WARNING: DO NOT REMOVE THE CYLINDER 
BLOCK DRAIN PLUGS OR LOOSEN THE RADIATOR 
DRAINCOCK WITH THE SYSTEM HOT AND UNDER 
PRESSURE. SERIOUS BURNS FROM THE COOL- 
ANT CAN OCCUR. | 


(1) Drain sufficient coolant from the radiator to 
decrease the level below the water pump heater hose 
inlet. 

(2) Remove the heater hose. 
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Fig. 13 Impeller Test—Typical 


(3) Inspect the inlet for metal casting flash or 
other restrictions. 


NOTE: Remove the pump from engine before 
removing restriction to prevent contamination of 
the coolant with debris. Refer to Water Pump 
Removal. 


ENGINE ACCESSORY DRIVE BELTS 


BELT DIAGNOSIS 

When diagnosing serpentine accessory drive belts, 
small cracks that run across the ribbed surface of the 
belt from rib to rib (Fig. 14), are considered normal. 
These are not a reason to replace the belt. However, 
cracks running along a rib (not across) are not nor- 
mal. Any belt with cracks running along a rib must 
be replaced (Fig. 14). Also replace the belt if it has 
excessive wear, frayed cords or severe glazing. 

Refer to the Serpentine Drive Belt Diagnosis 
charts for further belt diagnosis. 


PRELIMINARY CHECKS 


ENGINE COOLING SYSTEM OVERHEATING 

Establish what driving conditions caused the com- 
plaint. Abnormal loads on the cooling ee such as 
the following may be the cause: 


PROLONGED IDLE, VERY HIGH AMBIENT TEMPERATURE, 
SLIGHT TAIL WIND AT IDLE, SLOW TRAFFIC, TRAFFIC 
JAMS, HIGH SPEED OR STEEP GRADES. © 


Driving techniques that avoid overheating are: 


XJ 
DIAGNOSIS AND TESTING (Continued) 





NORMAL CRACKS 
BELT OK 





NOT NORMAL CRACKS 


REPLACE BELT J9007-44 


Fig. 14 Serpentine Belt Wear Patterns 


e Idle with A/C off when temperature gauge is at 
end of normal range. 

e Increasing engine speed for more air flow is rec- 
ommended. , 


TRAILER TOWING: 


Consult Trailer Towing section of owners manual. 
Do not exceed limits. 
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AIR CONDITIONING; ADD-ON OR AFTER MARKET: 


A maximum cooling package should have been 
ordered with vehicle if add-on or after market A/C is’ 
installed. If not, maximum cooling system compo- 
nents should be installed for model involved per 
manufacturer's specifications. 


RECENT SERVICE OR ACCIDENT REPAIR: 

Determine if any recent service has been per- 
formed on vehicle that may effect cooling system. 
This may be: 

e Engine adjustments (incorrect timing) 

e Slipping engine accessory drive belt(s) 

e Brakes (possibly dragging) 

e Changed parts. Incorrect water pump or pump 
rotating in wrong direction due to belt not correctly 
routed 

e Reconditioned radiator or cooling system refill- 
ing (possibly under filled or air trapped in system). 


NOTE: If investigation reveals none of the previous 
items as a cause for an engine overheating com- 
plaint, refer to following Cooling System Diagnosis 
charts. 


These charts are to be used as a quick-reference 
only. Refer to the group text for information. 
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COOLING SYSTEM —————. 


DIAGNOSIS AND TESTING (Continued) 


POSSIBLE CAUSES 


~ CONDITION - POSSIBLE ¢ 


| RIB CHUNKING (ONE 
| OR MORE RIBS HAS 
| SEPARATED FROM 
| BELT BODY. 


| RIB OR BELT WEAR 


| LONGITUDINAL BELT 
CRACKING (CRACKS 
BETWEEN TWO RIBS) 


| BELT SLIPS © 


“GROOVE JUMPING” 

| (BELT DOES NOT 

| MAINTAIN CORRECT 
POSITION ON PULLEY) 


BELT BROKEN (NOTE: 
IDENTIFY AND 

| CORRECT PROBLEM 
BEFORE NEW BELT 
IS INSTALLED) 


| NOISE (OBJECTIONAL 


| SQUEAL, SQUEAK, OR | 


RUMBLE IS HEARD OR 
7 FELT WHILE DRIVE 


| BELT IS IN OPERATION) 


. Foreign objects imbedded in 


pulley grooves. 


2. Installation damage. 


. Pulley(s) misaligned. 
. Abrasive environment. 

. Rusted pulley(s). 

. Sharp or jagged pulley 


groove tips. 


. Rubber deteriorated. 


. Belt has mistracked from 


pulley groove. 


. Pulley groove tip has worn 


away rubber to tensile 
member. 


. Belt slipping because of 


insufficient tension. 


. Belt or pulley subjected to 


substance (belt dressing, oil, 
ethylene glycol) that has 
reduced friction. 


. Driven component bearing 


failure. 


. Belt glazed and hardened 


from heat and excessive 
slippage. 


. Belt tension either too high or 


too low. 


. Pulley(s) not within design 


tolerance. 


. Foreign object(s) in grooves. 
. Pulley misalignment. 
. Belt cordline is broken. 


. Excessive tension. 


. Tensile member damaged 


during belt installation. 


. Severe misalignment. 
. Bracket, pulley, or bearing 


failure. 


. Belt slippage. 
. Bearing noise. 
. Belt misalignment. 





Belt-to-pulley mismatch. 


-XJ 





~ CORRECTION — 


; Remove foreign objects from pulley 


grooves. Replace belt. 


. Replace belt. 


. Align pulley(s). 

. Clean pulley(s). Replace belt if necessary. 
. Clean rust from pulley(s). 

. Replace pulley. 


Replace belt. 
. Replace belt. 


. Replace belt. 


. Adjust tension. 


. Replace belt and clean pulleys. 


. Replace faulty component bearing. 


. Replace belt. 


. Adjust belt tension. 
. Replace pulley(s). 


. Remove foreign objects from grooves. 
. Align component. 
. Replace belt. 


. Replace belt and adjust tension to 
specification. 


. Replace belt. 


. Align pulley(s). 
. Replace defective component and belt. 


. Adjust belt. 

. Locate and repair. 

. Align belt/pulley(s). 
. Install correct belt. 
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SERPENTINE DRIVE BELT DIAGNOSIS 


DIAGNOSIS AND TESTING (Continued) 


- COOLING SYSTEM 7-13 












| CONDITION POSSIBLECAUSES—i CORRECTION 

| NOISE (OBJECTIONAL | 5. Driven component . Locate defective driven component and 

| SQUEAL, SQUEAK, | induced vibration. repair. 
| OR RUMBLE IS HEARD | 


| OR FELT WHILE DRIVE . System resonant frequency . Vary belt tension within specifications. 


| BELT ISINOPERATION | —_—_ induced vibration. Replace belt. : 
| (Continued) | 










. Tension sheeting contacting . Correct rubbing condition. 


stationary object. 

2. Excessive heat causing 
woven fabric to age. 

3. Tension sheeting splice has 

fractured. 


| TENSION SHEETING 

| FABRIC FAILURE 
(WOVEN FABRIC. 

| ON OUTSIDE, 

| CIRCUMFERENCE OF 

| BELT HAS CRACKED 

| OR SEPARATED FROM | 

| BODY OF BELT) 



















_ 2. Replace belt. 



















3. Replace belt. 













. Adjust belt tension. 
2. Correct as necessary. 












| CORD EDGE FAILURE 
(TENSILE MEMBER : 
| EXPOSED AT EDGES OF | 
BELT OR SEPARATED 
FROM BELT BODY) 


. Excessive tension. 

2. Belt contacting stationary 
object. 

3. Pulley(s) out of tolerance. 

4. Insufficient adhesion between 


tensile member and rubber 
matrix. 


3. Replace pulley. 


4, Replace belt and adjust tension to 
specifications. 
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SERPENTINE DRIVE BELT DIAGNOSIS (CONT.) 


7-14 COOLING SYSTEM - 


DIAGNOSIS AND TESTING (Continued) 


nine SYSTEM ee 


| CONDITION POSSIBLECAUSES sy 


| TEMPERATURE GAUGE 
READS LOW 


TEMPERATURE GAUGE 
READS HIGH OR ENGINE 
COOLANT WARNING LAMP 
ILLUMINATES. COOLANT 
MAY OR MAY NOT BE LOST 
OR LEAKING FROM 
COOLING SYSTEM 


1. Has a Diagnostic Trouble Code 
(DTC) number 17 been set 
indicating a stuck open engine 
thermostat? 


2. ls the temperature gauge 
(if equipped) connected to the 
temperature gauge coolant 
sensor on the engine? 


3. Is the temperature gauge 


(if equipped) operating OK? 

4. Coolant level low in cold 
ambient temperatures 
accompanied with poor heater 
performance. 


5. Improper operation of internal 
_heater doors or heater controls. 


1. Trailer is being towed, a steep hill 
is being climbed, vehicle is 
operated in slow moving traffic, or 
engine is being idled with very 
high ambient (outside) 
temperatures and the air 
conditioning is on. Higher altitudes 
could aggravate these conditions. 


2. Is temperature gauge 
(if equipped) reading correctly? 

3. Is temperature warning lamp 
(if equipped) illuminating 
unnecessarily? 

4. Coolant low in coolant 
reserve/overflow tank and 
radiator? 


5. Pressure cap not installed tightly. 
If cap is loose, boiling point of 


coolant will be lowered. Also refer 


to the following step 6. 
6. Poor seals at radiator cap. 


COOLING SYSTEM DIAGNOSIS 





CORRECTION 





Refer t to On- Board Diagnostics i in the 


service manual text. Replace thermostat 
if necessary. If a Diagnostic Trouble 

Code (DTC) number 17 has not been 
set, the problem may be with the 
temperature gauge. 


. Check the engine temperature sensor 


connector in the engine compartment. 


_ Refer to Group 8E. Repair as necessary. 


_ Check gauge operation. Refer to 


Group 8E. Repair as necessary. | 


_ Check coolant level in the coolant 


reserve/overflow tank and the radiator. 
Inspect system for leaks. Repair leaks as 
necessary. Refer to the Coolant section .. 
of the manual text for WARNINGS and |... 
precautions before removing the radiator - 
cap. | 


. Inspect heater and repair as necessary. 


Refer to Group 24, Heating and Air 
Conditioning for procedures. 


. This may be a temporary condition and 


repair is not necessary. Turn off the air 
conditioning and attempt to drive the vehicle 
without any of the previous conditions. 
Observe the temperature gauge. The 
gauge should return to the normal range. If 
the gauge does not return to normal range, 
determine the cause for overheating and 


_ repair. Refer to POSSIBLE CAUSES 


(numbers 2 through 20). 


. Check gauge. Refer to Group 8E. Repair as 


necessary. 


. Check warning lamp operation. Refer to 


Group 8E. Repair as necessary. 


. Check for coolant leaks and repair as 


necessary. Refer to Testing Cooling 
System For Leaks in this group. 


5. Tighten cap. 


6. (a) Check condition of cap and cap seals. 
Refer to Radiator Cap. mepece cap if 
necessary. 

(6) Check condition of radiator filler neck. 
lf neck is bent or damaged, replace 
radiator. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION | POSSIBLE CAUSES ; 


TEMPERATURE GAUGE 
READS HIGH OR ENGINE 
COOLANT WARNING LAMP 
ILLUMINATES. COOLANT 
MAY OR MAY NOT BE LOST 
OR LEAKING FROM 
COOLING SYSTEM - CONT. 


rg Coolant level low in radiator but 
not in coolant reserve/overflow 


tank. This means the radiator is — 
~ not drawing coolant from the 


coolant reserve/overflow tank as 
the engine cools. 


As the engine cools, a vacuum is 
formed in the cooling system of 

_ the engine and radiator. If 
radiator cap seals are defective, 
or cooling system has leaks, a _ 
vacuum can not be formed. 


8. Freeze point of antifreeze not | 
correct. Mixture may be too rich. 


9. Coolant not flowing through | 
| system. 


1c 0. Radiator or AC condenser fins 


are dirty or clogged. 


11, Radiator core is corroded or 


plugged. 


12. Aftermarket A/C installed without 


proper radiator. — 


13. Fuel or ignition system problems. 


14. Dragging brakes. 


15. Bug screen is being used _ 
reducing airflow. 


16. Thermostat partially or 
completely shut. This is more 
prevalent on high mileage. 
vehicles. 


17. Thermal viscous fan drive not 
operating properly. 


18. Electric cooling fan not operating — 


_ properly (XJ models with 4.0L 
engine equipped with heavy duty 
cooling and/or air conditioning). 


— COOLING SYSTEM 7-15 


CORRECTION | 





7. (a) Check condition of radiator cap and 
cap seals. Refer to Radiator Cap in 
this group. Replace cap if necessary. 


(b) Check condition of radiator filler neck.. 
If neck is bent or damaged, replace 
radiator. 


(c) Check the condition of the hose from 
the radiator to the coolant tank. It | 
should fit tight at both ends without any | 
kinks or tears. Replace hose if 
necessary. 


_ (d) Check coolant reserve/overflow tank © 


and tank hoses for blockage. Repair 
as necessary. 


8. Check antifreeze. Refer to Coolant section 
of this group. Adjust antifreeze-to-water 
ratio as required. 

9. Check for coolant flow at radiator filler 
neck with some coolant removed, engine 
warm and thermostat open. Coolant 
should be observed flowing through 

radiator. If flow is not observed, determine 
reason for lack of flow and repair as 
‘necessary. 


10. Clean insects or debris. Refer to Radiator 


Cleaning in this group. 
11. Have radiator re-cored or replaced. 


12. Install proper radiator. 


13. Refer to Fuel and Ignition System groups 
for diagnosis. Also refer to the appropriate 
Powertrain Diagnostic Procedures service 

manual for operation of the DRB scan tool. 

14. Check and correct as necessary. Refer to 

_ Group 5, Brakes in the manual text. 

15. Remove bug screen. 


16. Check thermostat operation and replace 
as necessary. Refer to Thermostats in this 


group. 


17. Check fan drive operation and replace if 
necessary. Refer to Viscous Fan Drive in 
this group. 

18. Check electric fan operation and repair as 
necessary. Refer to Auxiliary Electric 
Cooling Fan-XJ Models With 4.0L 

-6-cylinder Engine in the manual text. 
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COOLING SYSTEM DIAGNOSIS (CONT.) 


7-16 
DIAGNOSIS AND TESTING (Continued) 











CONDITION 
| TEMPERATURE GAUGE | 
| READS HIGH OR ENGINE 
| COOLANT WARNING LAMP 
ILLUMINATES. COOLANT _ 
MAY OR MAY NOT BE LOST 
|} OR LEAKING FROM 
| COOLING SYSTEM - CONT. 







19. Cylinder head gasket leaking. 
20. Heater core leaking. 

















1. On XJ models equipped with a 
4.0L 6-cylinder engine, heavy duty 
cooling and/or air conditioning, the — 
gauge may cycle up and down. 
This is due to the cycling of the 

electric radiator fan. 


| TEMPERATURE GAUGE 
| READING IS INCONSISTENT 
(FLUCTUATES, CYCLES OR 

| IS ERRATIC) 


2. During cold weather operation, 
with the heater blower in the high 
position, the gauge reading may 

~ drop slighily. 

3. Temperature gauge or engine 
mounted gauge sensor defective 
or shorted. Also, corroded or 
loose wiring in this circuit. 


4. Gauge reading rises when vehicle 
is brought to a stop after heavy 
use (engine still running). 


5. Gauge reading high after re- 
starting a warmed-up (hot) engine. 


6. Coolant level low in radiator (air 
will build up in the cooling system 
causing the thermostat to open 
late). 

7. Cylinder head gasket leaking 

allowing exhaust gas to enter 

cooling system causing 
thermostat to open late. 


8. Water pump impeller loose on 
shaft. 


9. Loose accessory drive belt (water 
pump slipping). 


10. Air leak on the suction side of 
water pump allows air to build up 

in cooling system causing | 

thermostat to open late. 





















































a POSSIBLECAUSES = | =—s CORRECTION =i 


19. Check for cylinder head gasket leaks. 
Refer to Testing Cooling System For 
Leaks in this group. For repair, refer to 
Group 9, Engines. 

Check heater core for leaks. Refer to 
Group 24, Heating and Air Conditioning. 
Repair as necessary. 


20. 


. Anormal condition. No correction is 
necessary. If gauge cycling is going into 
the hot zone, check electric fan operation 
and repair as necessary. Refer to | 
Auxiliary Electric Cooling Fan-XJ Models 
With 4.0L 6-Cylinder Engine in the 
manual text. 


2. Anormal condition. No correction is 
necessary. 


comonl, 


3. Check operation of gauge and repair if 
necessary. Refer to Group 8E, 
Instrument Panel And Gauges. 


4. A normal condition. No correction is 
necessary. Gauge reading should return 
to normal range after vehicle is driven. 


5. A normal condition. No correction is 
necessary. The gauge should return to 
normal range after a few minutes of 
engine operation. 


6. Check and correct coolant leaks. Refer to 
Testing Cooling System For Leaks in this 


group. 


7. (a) Check for cylinder head gasket leaks 
with a commercially available Block 
Leak Tester. Repair as necessary. 


(b) Check for coolant in the engine oil. 
Inspect for white steam emitting from 
exhaust system. Repair as 
necessary. 

8. Check water pump and replace as 
necessary. Refer to Water Pumps in this 
group. 

9. Refer to Engine Accessory Drive Belts in 
this group. Check and correct as 
necessary. | 


| 10. Locate leak and repair as necessary. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION POSSIBLECAUSES | | 


1. Pressure relief valve | in radiator 





OFF STEAM AND/OR > 

| COOLANT TO COOLANT 

| TANK. TEMPERATURE ~ 

| GAUGE READING MAY BE 

| ABOVE NORMAL BUT NOT 

| HIGH. COOLANT LEVEL MAY 
BE HIGH IN COOLANT 

| RESERVE/OVERFLOW TANK 


COOLANT LOSS TO THE 
| GROUND WITHOUT 


PRESSURE CAP BLOWOFF. 


GAUGE IS READING HIGH 
OR HOT 


DETONATION OR PRE- 
IGNITION (NOT CAUSED BY 
IGNITION SYSTEM). 
GAUGE MAY OR MAY NOT 
BE READING HIGH 


HOSE OR HOSES 
COLLAPSE WHEN ENGINE 
IS COOLING 


ELECTRIC RADIATOR FAN 
RUNS ALL THE TIME (XJ 
~| MODELS WITH 4.0L ENGINE 
| EQUIPPED WITH HEAVY 
DUTY COOLING AND/OR 
| AIR CONDITIONING ONLY) 


ELECTRIC RADIATOR FAN 
WILL NOT RUN (Xd 
MODELS WITH 4.0L. 

| ENGINE EQUIPPED WITH 

| HEAVY DUTY COOLING 

| AND/OR AIR CONDI- ~ 
TIONING ONLY) GAUGE 

| READING HIGH OR HOT 


| PRESSURE CAP IS BLOWING 


cap is defective. 


. Coolant leaks in radiator, cooling 
. system hoses, water pump or 


engine. 


. Engine overheating. 
. Freeze point of antifreeze not 


correct. Mixture is too rich or too 
lean. 


. Vacuum created in cooling 
~ system on engine cool-down is 


not being relieved through 


coolant reserve/overflow system. 


. Fan relay, powertrain control 


module (PCM) or engine coolant 
temperature sensor defective. 


. Fan motor defective. 


. Fan relay, powertrain control 


module (PCM) or engine coolant 
temperature sensor defective. 


. Blown fuse in power distribution 


center (PDC). 


- COOLING SYSTEM 





CORRECTION 


1. Check condition of radiator cap and cap 
seals. Refer to Radiator Caps in this 


group. Replace cap as necessary. 


. Pressure test and repair as necessary. 
Refer to Testing Cooling System For 
Leaks in this group. 


. Check reason for overheating and repair 
as necessary. 


. Check antifreeze. Refer to the Coolant 
section of this group. Adjust antifreeze- 
to-water ratio as required. 


. (a) Radiator cap relief valve stuck. Refer 
to Radiator Cap in this group. 
Replace if necessary. 


(b) Hose between coolant 
reserve/overflow tank and radiator is 
kinked. Repair as necessary. 


(c) Vent at coolant reserve/overflow tank 
is plugged. Clean vent and repair as 
necessary. 


(d) Reserve/overflow tank is internally 
- blocked or plugged. Check for 
blockage and repair as necessary. 


. Refer to Auxiliary Electric Cooling Fan-XJ | 
Models With 4.0L 6 Cylinder Engine in | 
the manual text. Repair as necessary. 
Also refer to the appropriate Powertrain 
Diagnostic Procedures service manual 
for operation of the DRB scan tool. 


. Refer to Auxiliary Electric Cooling Fan- 
XJ Models With 4.0L 6 Cylinder Engine 
in the manual text. Repair as necessary. 


. Refer to Auxiliary Electric Cooling Fan- 
XJ Models With 4.0L 6 Cylinder Engine 
in the manual text. Repair as necessary. 
Also refer to the appropriate Powertrain 
Diagnostic Procedures service manual 
for operation of the DRB scan tool. 


. Determine reason for blown fuse and | 
repair as necessary. 
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7-18 COOLING SYSTEM — 
DIAGNOSIS AND TESTING (Continued) 





CONDITION — | POSSIBLECAUSES CAUSES ~=s_— |fs— 
NOISY FAN --| 4. Fan blades loose. q 4. Replace fan blade assembly. Refer to 
Cooling System Fans in this group. 

2. Locate point of fan blade contact and. 

repair as necessary. 

3. Remove obstructions and/or clean debris 
or insects from radiator or A/C condenser. | 

4. Replace electric fan motor. Refer to Auxiliary 
Electric Cooling Fan-XJ Models With 4.0L 
6 Cylinder Engine in the manual text. 

5. Replace fan drive. Bearing is not 
serviceable. Refer to Viscous Fan Drive 
in this group. 

6. Refer to Viscous Fan Drive in this group 
for an explanation of normal fan noise. 










~ CORRECTION 




























2. Fan blades striking a 
surrounding object. 

3. Air obstructions at radiator or air 

conditioning condenser. 















. Electric fan motor defective 
(if equipped). 
















. Thermal viscous fan drive has 
defective bearing. 














6. Acertain amount of fan noise 
(roaring) may be evident on 
models equipped with a thermal 
viscous fan drive. Some of this 

noise is normal. 
































. Remove restriction and/or clean as 
necessary. Refer to Radiator Cleaning in 
this group. 

2. Refer to Auxiliary Electric Cooling Fan- 
XJ Models With 4.0L 6 Cylinder Engine 
in the manual text. Repair as necessary. 


3. Refer to Viscous Fan Drive for diagnosis. 
Repair as necessary. 

4. Correct overheating condition. Refer to 
text in Group 7, Cooling. 


INADEQUATE AIR 
CONDITIONER 

PERFORMANCE (COOLING 
SYSTEM SUSPECTED) 


. Radiator and/or A/C condenser is 
restricted, obstructed or dirty 
(insects, leaves etc.). 


2. Electric radiator fan not operating 
when A/C is operated (if equipped 
with electric fan). 


3. Thermal viscous fan drive is free- 
wheeling. 


4. Engine is overheating (heat may 
be transferred from radiator to A/C 
condenser. High underhood 
temperatures due to engine 
overheating may also transfer 
heat to A/C componenis). 


5. Some models with certain engines 
are equipped with air seals at the 
radiator and/or A/C condenser. If 
these seals are missing or 

damaged, not enough air flow will 

be pulled through the radiator and 

A/C condenser. 



































5. Check for missing or damaged air seals 
and repair as necessary. 


























— 
cowl, 


. Refer to On-Board Diagnostics in the 
manual text and replace thermostat if 
necessary. | 


2. Refer to Testing Cooling System For 
Leaks in the manual text. Repair as 
necessary. 

3. Remove heater hoses at both ends and 
check for obstructions. Repair as 
necessary. 

4. Locate kinked area and repair as 

necessary. 


INADEQUATE HEATER 

PERFORMANCE. 

THERMOSTAT FAILED IN 
OPEN POSITION 


. Has a diagnostic trouble code 
(DTC) number 17 been set? 








. Coolant level low. 



















. Obstructions in heater hose 
fittings at engine. 


ee) 









. Heater hose kinked. 
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XJ COOLING SYSTEM 7-19 
DIAGNOSIS AND TESTING (Continued) 


CONDITION —tséidCL*T POSSIBLE CAUSES | ~+CORRECTION ~~ 


INADEQUATE HEATER 5. Some models with certain 5. Refer to Group 24, Heating and Air 
| PERFORMANCE. engines are equipped with a Conditioning for diagnosis. Repair as 
THERMOSTAT FAILED IN water control valve located on necessary. 
| OPEN POSITION - CONT. one of the heater hoses. This 
valve may be defective. 
6. Water pump is not pumping 
water to heater core. When the 
engine is fully warmed up, both 
heater hoses should be hot to 
the touch. If only one of the 
hoses is hot, the water pump 
may not be operating correctly. 
The accessory drive belt may 
also be slipping causing poor 
water pump operation. 




































6. Refer to Water Pumps in this group. 
Repair as necessary. If a slipping belt is 
deiected, refer to Engine Accessory 

Drive Belts in this group. mene as 

necessary. 



























HEAT ODOR 


—s 


. Locate missing shields and replace or 
repair as necessary. 


. Various heat shields are used at 
certain drive line components. 
One or more of these shields may 
be missing. 

2. Is temperature gauge reading 

above the normal range? 

















NO 


. Refer to the previous Temperature Gauge 
Reads High in these Diagnosis Charts. 
Repair as necessary. 

. Refer to Cooling System Fan in this group 
for diagnosis. Repair as necessary. 


. Clean undercoating as necessary. 















ee) 


. ls cooling fan operating correctly? 









4. Has undercoating been applied to 
any unnecessary component? 

5. Engine may be running rich 

causing the catalytic convertor to 

overheat. 







. Refer to the DRB scan tool and the 
appropriate Powertrain Diagnostic 

Procedures service manual. Repair as 

necessary. 


O1 

































— 


. Refer to On-Board Diagnostics in this 
group. DTC's may also be checked using 
the DRB scan tool. Refer to the proper 
Powertrain Diagnostics Procedures 
service manual for checking the 
thermostat using the DRB scan tool. 

Replace thermostat if necessary. 


. For proper driveability, good 
vehicle emissions and for 
preventing build-up of engine oil 
sludge, the thermostat must be 
operating properly. Has a 
diagnostic trouble code (DTC) 
number 17 been set? 


POOR DRIVEABILITY 
(THERMOSTAT POSSIBLY 
STUCK OPEN). GAUGE 
MAY BE READING LOW 















































STEAM IS COMING FROM 
FRONT OF VEHICLE NEAR 
GRILL AREA WHEN 
WEATHER IS WET, ENGINE 
IS WARMED UP AND 
RUNNING, AND VEHICLE IS 
STATIONARY. 
TEMPERATURE GAUGE IS 
IN NORMAL RANGE 


. Occasional steam emitting from this area 
is normal. No repair is necessary. 


. During wet weather, moisture 
(Snow, ice or rain condensation) 
on the radiator will evaporate 
when the thermostat opens. This 
opening allows heated waiter into 
the radiator. When the moisture 
contacts the hot radiator, steam 
may be emitted. This usually 
occurs in cold weather with no 
fan or airflow to blow it away. 
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7-20 COOLING SYSTEM —————————— 
DIAGNOSIS AND TESTING (Continued) 


CONDITION > 


COOLANT COLOR 


















condition of coolant. 










TANK. TEMPERATURE 
GAUGE IS IN NORMAL 
RANGE 





temperatures. 


POSSIBLE CAUSES 


1. Coolant color is not necessarily 
an indication of adequate 
corrosion or temperature 
protection. Do not rely on 
coolant color for determining 


COOLANT LEVEL 1. Level changes are to be 
CHANGES IN COOLANT expected as coolant volume | 
RESERVE/OVERFLOW fluctuates with engine 


temperature. If the level in the 
tank was between the FULL and 
ADD marks at normal engine 
operating temperature, the level 
should return to within that 
range after operation at elevated 


- XJ 








J CORRECTION —— 








1. Refer to Coolant in this group for 
antifreeze tests. Adjust antifreeze-to- 
waier ratio as necessary. | 

















1. A normal condition. No repair is 
necessary. 
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COOLING SYSTEM DIAGNOSIS (CONT.) 


RADIATOR COOLANT FLOW CHECK 


The following procedure will determine if coolant is 
flowing through the cooling system. 

If engine is cold, idle engine until normal operating 
temperature is reached. Then feel the upper radiator 
hose. If hose is hot, the thermostat is open and water 
is circulating through cooling system. 


TESTING COOLING SYSTEM FOR LEAKS 


ULTRAVIOLET LIGHT METHOD 

All Jeep models have a leak detection additive 
added to the cooling system before they leave the fac- 
tory. The additive is highly visible under ultraviolet 
light (black light). If the factory original coolant has 
been drained, pour one ounce of additive into the 
cooling system. The additive is available through the 
part’s department. Place the heater control unit in 
HEAT position. Start and operate the engine until 
the radiator upper hose is warm to the touch. Aim 
the commercially available black light tool at the 
components to be checked. If leaks are present, the 
black light will cause the additive to glow a bright 
green color. 

The black light can be used along with a pressure 
tester to determine if any external leaks exist (Fig. 
15). 


PRESSURE TESTER METHOD 

The engine should be at the normal operating tem- 
perature. Recheck the system cold if the cause of 
coolant loss is not located during warm engine exam- 
ination. 


TYPICAL —— 
BLACK 
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Fig. 15 Leak Detection Using Black Light—Typical 


WARNING: HOT, PRESSURIZED COOLANT CAN 
CAUSE INJURY BY SCALDING. 


Carefully remove the radiator pressure cap from 
the filler neck and check the coolant level. Push 
down on the cap to disengage it from the stop tabs. 
Wipe the inner part of the filler neck and examine 
the lower inside sealing seat for nicks, cracks, paint, 
dirt and solder residue. Inspect the reserve/overflow 
tank tube for internal obstructions. Insert a wire 
through the tube to be sure it is not obstructed. 
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DIAGNOSIS AND TESTING (Continued) 


Inspect the cams on the outside part of the filler 
neck. If the cams are bent, seating of pressure cap 
valve and tester seal will be affected. Replace cap if 
cams are bent. | 

Attach pressure tester 7700 (or an equivalent) to 
the radiator filler neck (Fig. 16). 


TYPICAL COOLING 
- SYSTEM PRESSURE 
TESTER 
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Fig. 16 Pressurizing System—Typical 


Operate the tester pump to apply 124 kPa (18 psi) 
pressure to the system. If the hoses enlarge exces- 
sively or bulge while testing, replace as necessary. 
Observe the gauge pointer and determine the condi- 
tion of the cooling system according to the following 
criteria: 

e Holds Steady: If the pointer remains steady for 
two minutes, there are no serious coolant leaks in 
the system. However, there could be an internal leak 
that does not appear with normal system test pres- 
sure. Inspect for interior leakage or do the Internal 
Leakage Test. Do this if it is certain that coolant is 
being lost and no leaks can be detected. 

e Drops Slowly: Shows a small leak or seepage is 
occurring. Examine all connections for seepage or 
slight leakage with a flashlight. Inspect the radiator, 
hoses, gasket edges and heater. Seal any small leak 
holes with a Sealer Lubricant or equivalent. Repair 
leak holes and reinspect the system with pressure 
applied. 

e Drops Quickly: Shows that a serious leakage is 
occurring. Examine the system for serious external 
leakage. If no leaks are visible, inspect for internal 
leakage. Large radiator leak holes should be repaired 
by a reputable radiator repair shop. 


INTERNAL LEAKAGE INSPECTION 

Remove the engine oil pan drain plug and drain a 
small amount of engine oil. Coolant, being heavier 
than engine oil, will drain first. Another way of test- 
ing is to operate the engine and check for water glob- 
ules on the engine oil dipstick. Also inspect the 
automatic transmission oil dipstick for water glob- 
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ules. Inspect the automatic transmission fluid cooler 
for leakage. Operate the engine without the pressure 
cap on the radiator until thermostat opens. | 

Attach a pressure tester to the filler neck. If pres- 
sure builds up quickly, a leak exists as a result of a 
faulty cylinder head gasket or crack in the engine. 
Repair as necessary. 


WARNING: DO NOT ALLOW PRESSURE TO 
EXCEED 124 KPA (18 PSI). TURN THE ENGINE OFF. 
TO RELEASE THE PRESSURE, ROCK THE TESTER 
FROM SIDE TO SIDE. WHEN REMOVING THE 
TESTER, DO NOT TURN THE TESTER MORE THAN 
1/2 TURN IF THE SYSTEM IS UNDER PRESSURE. 


If there is no immediate pressure increase, pump 
the pressure tester until the indicated pressure is 
within the system range. Vibration of the gauge 
pointer indicates compression or combustion leakage 
into the cooling system. 


WARNING: DO NOT DISCONNECT THE SPARK 
PLUG WIRES WHILE THE ENGINE IS OPERATING. 


CAUTION: Do not operate the engine with a spark 
plug shorted for more than a minute. The catalytic 
converter may be damaged. 


Isolate the compression leak by shorting each 
spark plug to the cylinder block. The gauge pointer 
should stop or decrease vibration when spark plug 
for leaking cylinder is shorted. This happens because 
of the absence of combustion pressure. | 


COMBUSTION LEAKAGE TEST (WITHOUT 
PRESSURE TESTER) 

DO NOT WASTE reusable coolant. If the solution 
is clean, drain the coolant into a clean container for 
reuse. 


WARNING: DO NOT REMOVE THE CYLINDER 
BLOCK DRAIN PLUGS OR LOOSEN THE RADIATOR 
DRAINCOCK WITH THE SYSTEM HOT AND UNDER 
PRESSURE. SERIOUS BURNS FROM COOLANT 
CAN OCCUR. | 


Drain sufficient coolant to allow for thermostat 
removal. Refer to Thermostat Replacement. Discon- 
nect the water pump drive belt. 

Disconnect the upper radiator hose from the ther- 
mostat housing. Remove the housing and thermostat. 
Install the thermostat housing. 

Add coolant to the radiator to bring the level to 
within 6.3 mm (1/4 in) of the top of the thermostat 
housing. 
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DIAGNOSIS AND TESTING (Continued) 


CAUTION: Avoid overheating. Do not operate the 
engine for an excessive period of time. Open the 
draincock immediately after the test to eliminate 
boil over of coolant. 


Start the engine and accelerate rapidly three times 
(to approximately 3000 rpm) while observing the 
coolant. If internal engine combustion gases are leak- 
ing into the cooling system, bubbles will appear in 
the coolant. If bubbles do not appear, there is no 
internal combustion gas leakage. 


VISCOUS FAN DRIVE 


LEAKS 

Viscous fan drive operation is not affected by small 
oil stains near the drive bearing. If leakage appears 
excessive, replace the fan drive unit. 


TESTING 

If the fan assembly free-wheels without drag (the 
fan blades will revolve more than five turns when 
spun by hand), replace the fan drive. This spin test 
must be performed when the engine is cool. 

For the following test, the cooling system must be 
in good condition. It also will ensure against exces- 
sively high coolant temperature. 


WARNING: BE SURE THAT THERE IS ADEQUATE 
FAN BLADE CLEARANCE BEFORE DRILLING. 


(1) Drill a 3.18-mm (1/8-in) diameter hole in the 
top center of the fan shroud. 

(2) Obtain a dial thermometer with an 8 inch stem 
(or equivalent). It should have a range of -18°-to- 
105°C (0°-to-220° F). Insert thermometer through the 
hole in the shroud. Be sure that there is adequate 
clearance from the fan blades. 

(3) Connect a tachometer and an engine ignition 
timing light (timing light is to be used as a strobe 
light). 

(4) Block the air flow through the radiator. Secure 
a sheet of plastic in front: of the radiator (or air con- 
ditioner condenser). Use tape at the top to secure the 
plastic and be sure that the air flow is blocked. 

(5) Be sure that the air conditioner (if equipped) is 
turned off. 


WARNING: USE EXTREME CAUTION WHEN THE 
ENGINE IS OPERATING. DO NOT STAND IN A 
DIRECT LINE WITH THE FAN. DO NOT PUT YOUR 
HANDS NEAR THE PULLEYS, BELTS OR FAN. DO 
NOT WEAR LOOSE CLOTHING. 


(6) Start the engine and operate at 2400 rpm. 
Within ten minutes the air temperature (indicated on 
the dial thermometer) should be up to 88° C (190° F). 
Fan drive engagement should have started to occur 
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at between 74° to 82° C (165° to 180° F). Engage- 
ment is distinguishable by a definite increase in fan 
flow noise (roaring). The timing light also will a 
cate an increase in the speed of the fan. 

(7) When the air temperature reaches 88° C (190° 
F), remove the plastic sheet. Fan drive disengage- 
ment should have started to occur at between 57° to 
79° C (135° to 175° F). A definite decrease of fan 
flow noise (roaring) should be noticed. If not, replace 
the defective viscous fan drive unit. 


AUXILIARY ELECTRIC COOLING FAN 


DIAGNOSIS AND RELAY TESTING 

The powertrain control module (PCM) will enter a 
diagnostic trouble code (DTC) number 35 in memory 
if it detects a problem in the auxiliary cooling fan 
relay or circuit. This will be read as a flashing signal 
at the instrument panel mounted Malfunction Indica- 
tor Lamp (displayed on the instrument panel as the 
CHECK ENGINE lamp (Fig. 17). Refer to On- Board 
Diagnostics in Group 14, Fuel Systems for informa- 
tion on accessing a DTC. 


UNLEADED 





CHECK ENGINE 
LAMP (XJ) 
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Fig. 17 Check Engine Lamp—Typical 


The DTC can also be accessed through the DRB 
scan tool. Refer to the appropriate Powertrain Diag- 
nostic Procedures manual for diagnostic information 
and operation of the DRB scan tool. 

To test operation of the fan relay only, refer to 
Relays—Operation/Testing. This can be ume in 
Group 14, Fuel Eyer 
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DIAGNOSIS AND TESTING (Continued) 


RADIATOR CAP-TO-FILLER NECK SEAL— — 
PRESSURE RELIEF CHECK - 


With radiator cap installed on filler neck,. remove 
coolant reserve/ overflow tank hose from nipple on 
filler neck. Connect a hand operated vacuum pump 
to nipple. Operate pump until a reading of 47-to-61 
kPa (14- to-18 in. Hg) appears on gauge. If the read- 
ing stays steady, or drops slightly and then remains 
steady, the pressure valve seal is good. Replace radi- 
ator cap if reading does not hold. 


WARNING: THE WARNING WORDS -DO NOT OPEN 
HOT- ON THE RADIATOR PRESSURE CAP (Fig. 18) 
ARE A SAFETY PRECAUTION. WHEN HOT, PRES- 
SURE BUILDS UP IN COOLING SYSTEM. TO PRE- 
VENT SCALDING OR INJURY, THE RADIATOR CAP 
SHOULD NOT BE REMOVED WHILE THE SYSTEM 
IS HOT AND/OR UNDER PRESSURE. 


TOP VIEW 
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Fig. 18 Radiator Pressure Cap 


There is no need to remove the radiator cap 
exceptfor the following purposes: 
(1) To check and adjust antifreeze freeze punt 
(2) To refill system with new antifreeze. 
(3) For conducting service procedures. 
(4) When checking for vacuum leaks. 


WARNING: IF VEHICLE HAS BEEN RUN 
RECENTLY, WAIT AT LEAST 15 MINUTES BEFORE 
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REMOVING RADIATOR CAP. WITH A_ RAG, 
SQUEEZE RADIATOR UPPER HOSE TO CHECK IF 
SYSTEM IS UNDER PRESSURE. PLACE A RAG 
OVER THE CAP AND WITHOUT PUSHING DOWN, 
ROTATE CAP COUNTER-CLOCKWISE TO THE 
FIRST STOP. ALLOW FLUID TO ESCAPE THROUGH 
OVERFLOW HOSE INTO COOLANT RESERVE/ 
OVERFLOW TANK. SQUEEZE RADIATOR UPPER 
HOSE TO DETERMINE WHEN PRESSURE HAS © 
BEEN RELEASED. WHEN COOLANT AND STEAM — 
STOP BEING PUSHED INTO TANK AND SYSTEM 
PRESSURE DROPS, REMOVE RADIATOR CAP 
COMPLETELY. 


PRESSURE TESTING RADIATOR CAPS 


Remove cap from radiator. Be sure that sealing 
surfaces are clean. Moisten rubber gasket with water 
and install the cap on pressure tester (tool. 7 aoe or 
an equivalent) (Fig. 19). 






_ PRESSURE. 
CAP 


Biistite 


TYPICAL 
COOLING 
SYSTEM 
PRESSURE 

TESTER 
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Fig. 19 Pressure Testing Radiator Pressure 
Cap—Typical 


Operate the tester pump and observe the gauge 
pointer at its highest point. The cap release pressure 
should be 83-to-110 kPa (12-to-16 psi). The cap is sat- 
isfactory when the pressure holds steady. It is also 
good if it holds pressure within the 83-to-110 kPa 
(12-to-16 psi) range for 30 seconds or more. ‘if the 
pointer drops quickly, replace the cay 


7-24 COOLING SYSTEM - 
- DIAGNOSIS AND TESTING (Continued) 


CAUTION: Radiator pressure testing tools are very 
sensitive to small air leaks, which will not cause 
cooling system problems. A pressure cap that does 
not have a history of coolant loss should not be 
_ replaced just because it leaks slowly when tested 
with this tool. Add water to. tool. Turn tool upside 


down and recheck. pressure cap to confirm that oP 


? needs replacement. 


_ INSPECTION , , 

e Visually. inspect the pressure als ee on ‘a 
cap. Replace cap if the gasket is swollen, torn or 
worn. Inspect the area around radiator filler neck for 
white deposits that indicate a leaking cap. 


LOW COOLANT LEVEL-AERATION 


If the coolant level in radiator drops below top of 
radiator core tubes, air will enter cooling system. 

_. Low coolant level can cause thermostat pellet to be 
-- suspended in air instead of coolant. This will cause 
thermostat to open later, which in turn causes higher 
coolant temperature. Air trapped in cooling system 
also reduces amount of coolant circulating in heater 
core resulting in low heat output. 


_ DEAERATION 
As the engine operates, any air trapped in cooling 
system gathers under the radiator cap. The next time 
the engine is operated, thermal expansion of coolant 
will push any trapped air past radiator cap into the 


; : coolant reserve/overflow tank. Here it escapes to the 


atmosphere into the tank. When the engine cools 
- down the coolant, it will be drawn from the reserve/ 


overflow tank into the radiator to replace any 


| | removed air. 
SERVICE PROCEDURES | 
COOLANT LEVEL CHECK—ROUTINE 


_ NOTE: Do not remove radiator cap for routine 


-. coolant level inspections. The coolant level can be 


: checked at coolant reserve/overflow tank. 


The coolant reserve/overflow system provides a 
quick visual method for determining coolant level 
- without removing radiator pressure cap. With engine 

idling and at normal operating temperature, observe 


~ coolant level in reserve/overflow tank. The coolant 
~~ level should be between ADD and FULL marks. 


; COOLANT SERVICE | 


It is recommended that the cooling system be 


drained and flushed at 84,000 kilometers (52,500 
_moiles), or 3 years, whichever occurs first. Then every 


‘two years, 
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or 48,000 kilometers: oi, 000 miles), 
whichever occurs first. 


ADDING ADDITIONAL COOLANT—ROUTINE 


Do not remove radiator cap to add coolant to 
system. When adding coolant to maintain correct 
level, do so at coolant reserve/overflow tank. Use a 
50/50 mixture of ethylene-glycol antifreeze containing 
Alugard 340-2 @ and low mineral content water. 
Remove radiator cap only for testing or when refill-— 
ing system after service. Removing cap unnecessarily 
can cause loss of coolant and allow air to enter sys- 
tem, which produces corrosion. © , . 


COOLANT LEVEL CHECK- SERVICE - 


The cooling system is closed and designed to main- 
tain coolant level to top of radiator. 7 | 


WARNING: DO NOT OPEN RADIATOR Saini 
WITH ENGINE RUNNING OR WHILE ENGINE IS HOT 
AND COOLING SYSTEM IS UNDER PRESSURE. 


When vehicle servicing requires a coolant level 
check in radiator, drain several ounces of coolant 


. from radiator drain cock. Do this while observing 


coolant reserve/overflow system tank. The coolant 
level in reserve/overflow tank should drop slightly. If 
not, inspect for a leak between radiator and coolant 
reserve/overflow system connection, Remove radiator 
cap. The coolant level should be to top of radiator. If 
not and if coolant level in reserve/overflow tank is at 
ADD mark, check for: - 

e An air leak in coolant pasate overlong tank or 
its hose 

e An air leak in radiator filler neck 

e Leak in pressure cap seal to radiator filler neck 


DRAINING AND FILLING COOLING SYSTEM 
DRAINING 2.5L 4-CYLINDER ENGINE 
WARNING: DO NOT REMOVE THE CYLINDER 


BLOCK DRAIN PLUGS OR LOOSEN THE RADIATOR 
DRAINCOCK WITH SYSTEM HOT AND UNDER 


PRESSURE. SERIOUS BURNS FROM COOLANT — 


CAN .OCCUR. 


DO NOT WASTE reusable coolant. If the epigtion 
is clean, drain the cwolans into a clean container for 
reuse. | 

DO NOT remove the esdiator cap when anaes 
the coolant from the reserve/overflow tank. Open the | 
radiator draincock and when the tank is empty, 
remove the radiator cap. The coolant does not have 
to be removed from the tank unless the system is 
being refilled with a fresh mixture. | 
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SERVICE PROCEDURES (Continued) 


(1) Drain the coolant from the’ radiator by loosen- 
ing the draincock. 

(2) Drain coolant from engine by removing drain 
plug at left rear side of block. : 


- DRAINING 4.0L 6-CYLINDER ENGINE 


WARNING: DO NOT REMOVE THE CYLINDER 
BLOCK DRAIN PLUGS OR LOOSEN THE RADIATOR 
DRAINCOCK WITH SYSTEM HOT AND UNDER 
PRESSURE. SERIOUS BURNS FROM COOLANT 
CAN OCCUR. 


DO NOT WASTE reusable coolant. If the solution 
is clean, drain the coolant into a clean container for 
reuse. | | 

(1) Remove radiator pressure cap. 

(2) For access to radiator draincock, remove radia- 
tor grille mounting screws and remove grill. Refer to 
Group 23, Body for procedures. 

(3) Attach one end of a 24 inch long X 1/4 inch ID 
hose to the radiator draincock. Put the other end into 
a clean container. Open draincock and drain coolant 
from radiator. 

(4) Drain coolant from engine by removing the 
drain plug and coolant temperature sensor on left 
side of block (Fig. 20). 


or? 
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Fig. 20 Draining Coolant—4.0L 6-Cylinder Engine 


REFILLING COOLING SYSTEM 

(1) Tighten the radiator draincock and the cylinder 
block drain plug(s). If removed, install coolant tem- 
perature sensor (4.0L 6-cylinder engine). 

(2) Fill system using a 50/50 mixture of water and 
_ antifreeze as described in the Coolant section of this 
group. Fill radiator to top and install radiator cap. 
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Add sufficient coolant to reserve/overflow tank to 
raise level to FULL mark. 

(3) With heater control unit in the HEAT poseidon, 
operate engine with radiator cap in place. 

(4) After engine has reached normal operating 
temperature, shut engine off and allow it to cool. 

(5) Add coolant to reserve/overflow tank as neces- 
sary. Only add coolant when the engine is cold. 
Coolant level in a warm engine will be higher 
due to thermal expansion. 


REVERSE FLUSHING 


CAUTION: The cooling system normally operates 
at 97-to-124 kPa (14- to-18 psi) pressure. Exceeding 
this pressure may damage the radiator or hoses. 


REVERSE FLUSHING 

Reverse flushing of the cooling system is ‘the forc- 
ing of water through the cooling system. This is done 
using air pressure in the opposite direction of normal 


coolant flow. It is usually only necessary with very 


dirty systems with evidence of partial plugging. 


REVERSE FLUSHING RADIATOR 

Disconnect the radiator hoses from the radiator fit- 
tings. Attach a section of radiator hose to the radia- 
tor bottom outlet fitting and insert the flushing gun. 
Connect a water supply hose and air supply hose to 
the flushing gun. 


CAUTION: The cooling system normally operates 
at 97-to-124 kPa (14- to-18 psi) pressure. Exceeding © 
this pressure may damage the radiator or hoses. 


Allow the radiator to fill with water. When radiator 
is filled, apply air in short blasts allowing radiator to 
refill between blasts. Continue this reverse flushing 
until clean water flows out through rear of radiator 
cooling tube passages. For more information, refer to 
operating instructions supplied with flushing equip- 
ment. Have radiator cleaned more extensively by a 
radiator repair shop. 3 


REVERSE FLUSHING ENGINE 

Drain the cooling system. Remove the thermostat 
housing and thermostat. Install the thermostat hous- 
ing. Disconnect the radiator upper hose from the 
radiator and attach the flushing gun to the hose. Dis- 
connect the radiator lower hose from the water 
pump. Attach a lead away hose to the water pump 
inlet fitting. 


CAUTION: Be sure that the heater control valve is 
closed (heat off). This is done to prevent coolant 


flow with scale and other deposits from eatenng 


the heater core. 
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SERVICE PROCEDURES (Continued) 


Connect the water supply hose and air supply hose 
to the flushing gun. Allow the engine to fill with 
water. When the engine is filled, apply air in short 
blasts, allowing the system to fill between air blasts. 
Continue until clean water flows through the lead 
away hose. For more information, refer to operating 
instructions supplied with flushing equipment. 

Remove the lead away hose, flushing gun, water 
supply hose and air supply hose. Remove the thermo- 
stat housing and install thermostat. Install the ther- 
mostat housing with a replacement gasket. Refer to 
Thermostat Replacement. Connect the radiator 
hoses. Refill the cooling system with the correct anti- 
freeze/water mixture. | 


CHEMICAL CLEANING 

In some instances, use a radiator cleaner (Mopar 
Radiator Kleen or equivalent) before flushing. This 
will soften scale and other deposits and aid the flush- 
ing operation. 


CAUTION: Be sure instructions on the container 


are followed. 


REMOVAL AND INSTALLATION 


TRANSMISSION OIL COOLERS 


WATER-TO-OIL COOLER 

The internal transmission oil cooler located within 
the radiator is not serviceable. If it requires service, 
the radiator must be replaced. 

Once the repaired or replacement radiator has 
been installed, fill the cooling system and inspect for 
leaks. Refer to the Refilling Cooling System and Test- 
ing Cooling System For Leaks sections in this group. 
If the transmission operates properly after repairing 
the leak, drain the transmission and remove the 
transmission oil pan. Inspect for sludge and/or rust. 
Inspect for a dirty or plugged inlet filter. If none of 
these conditions are found, the transmission and 
torque convertor may not require reconditioning. 
Refer to Group 21 for automatic transmission servic- 
ing. 


AIR-TO-OIL COOLER 
REMOVAL 


(1) Remove the grill mounting screws and remove 
the grill. Refer to Group 23, Body for procedures. 

(2) Place a drain pan below the transmission oil 
cooler. | 

(3) Remove the two hose clamps at oil cooler inlet 
and outlet tubes . | 

(4) Remove the two oil cooler mounting bolts (Fig. 
21) (Fig. 22). 


CONDENSER 










(5) Remove the oil cooler from vehicle. 
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Fig. 21 Auxiliary Air-To-Oil Cooler—4.0L Engine 
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Fig. 22 Auxiliary Air-To-Oil Cooler2.5L Engine 
INSTALLATION 
(1) Position and secure oil cooler to vehicle. 
Tighten mounting bolts to 8 N-m (72 in. lbs.) torque. 


(2) Secure inlet and outlet tubes with hose clamps. 
Tighten the two clamps to 2 N-m (15 in. lbs.) torque. 
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REMOVAL AND INSTALLATION (Continued) 
COOLANT RESERVE TANK — | 


REMOVAL 

(1) Remove the tube clamp at the tank and remove 
tube. . 

(2) Remove the tank mounting bolts and remove 
tank (Fig. 23) (Fig. 24). 
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Fig. 23 Reserve/Overflow Tank—Except Right Hand 
Drive 
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Fig. 24 Reserve/Overflow Tank—With Right Hand 
Drive 


INSTALLATION 
(1) Position tank and tighten to 2 N-m (17 in. lbs.) 
torque. 
(2) Position tube and secure clamp. 


WATER PUMPS 


CAUTION: If the water pump is replaced because 
of mechanical damage, the fan blades and viscous 
fan drive should also be inspected. These compo- 
nents could have been damaged due to excessive 
vibration. 


REMOVAL 
The water pump can be removed without discharg- 
ing the air conditioning system (if equipped). 


CAUTION: All engines have a reverse (counter- 
clockwise) rotating water pump. The letter R is 
stamped into the back of the water pump impeller 
(Fig. 25) to identify. Engines from previous model 
years, depending upon application, may be 
equipped with a forward (clockwise) rotating water 
pump. Installation of the wrong water pump will 
cause engine over heating. 


FRONT VIEW BACK VIEW 
~ ROTATION DIRECTION ROTATION DIRECTION 
AS VIEWED AS VIEWED > 





R STAMPED 
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Fig. 25 Reverse Rotating Water Pump—Typical 


The water pump impeller is pressed on the rear of 
the pump shaft and bearing assembly. The water 
pump is serviced only as a complete assembly. 


WARNING: DO NOT REMOVE THE BLOCK DRAIN 
PLUG(S) OR LOOSEN RADIATOR DRAINCOCK 
WITH THE SYSTEM HOT AND UNDER PRESSURE. 
SERIOUS BURNS FROM COOLANT CAN OCCUR. 


7-28 COOLING SYSTEM 
REMOVAL AND INSTALLATION (Continued) 


DO NOT WASTE reusable coolant. If the solution 
is clean, drain coolant into a clean container for 
reuse. | | 

(1) Disconnect negative battery cable at battery. 

(2) Drain the cooling system. 

(3) Vehicles with 4.0L 6-cylinder engine 
equipped with A/C or heavy duty cooling sys- 
tem: | | 
'(4) Loosen (but do not remove at this time) the 
four water pump pulley- to-water pump hub mount- 
ing bolts (Fig. 26). : | | 

(5) Vehicles with 4.0L 6-cylinder engine with- 
out A/C or heavy duty cooling system; or any 
2.5L 4-cylinder engines: 

(6) Loosen (but do not remove at this time) the 
four fan hub-to-water pump pulley mounting nuts 
(Fig. 27). | 
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BOLTS (4) 





Ly 


J9307-49 


PUMP PULLEY 


Fig. 26 Water Pump Pulley Bolts 


NOTE: The engine accessory drive belt must be 
removed prior to removing the fan (if installed at 
pump) or fan pulley. 


(7) Remove engine drive belt. 
(8) Remove power steering pump (Fig. 28), refer to 
Group 19 Steering. 


WARNING: CONSTANT TENSION HOSE CLAMPS 
ARE USED ON MOST COOLING SYSTEM HOSES. 
WHEN REMOVING OR INSTALLING, USE ONLY 
TOOLS DESIGNED FOR SERVICING THIS TYPE OF 
CLAMP, SUCH AS SPECIAL CLAMP TOOL (NUMBER 
6094) (Fig. 7) SNAP-ON CLAMP TOOL (NUMBER 
HPC-20) MAY BE USED FOR LARGER CLAMPS. 
ALWAYS WEAR SAFETY GLASSES WHEN SERVIC- 
ING CONSTANT TENSION CLAMPS. 


CAUTION: A number or letter is stamped into the 
tongue of constant tension clamps (Fig. 8). If 
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Fig. 27 Fan Mounting Nuts 


replacement is necessary, use only an _ original 
equipment clamp with matching number or letter. 


(9) Remove lower radiator hose from water pump. 
Remove heater hose from water pump fitting. 

(10) Remove four nuts or bolts previously loosened 
and remove the fan blade assembly and pulley (if fan 
is installed at pump), or remove the pulley from the 
vehicle. 

(11) After removing fan blade/viscous fan drive © 
assembly, do not place thermal viscous fan drive in 
horizontal position. If stored horizontally, silicone 
fluid in viscous fan drive could drain into its bearing 
assembly and contaminate lubricant. 

(12) Remove the four pump mounting bolts (Fig. 
29) and remove pump from vehicle. Discard old gas- 
ket. Note that one of the four bolts is longer than the 
other bolts. | 

(13) If pump is to be replaced, the heater hose fit- 
ting must be removed. Note position of fitting before 
removal. | 


INSTALLATION | 

(1) If pump is being replaced, install the heater 
hose fitting to the pump. Use a sealant on the fitting 
such as Mopar™ Thread Sealant With Teflon. Refer 
to the directions on the package. 

(2) Clean the gasket mating surfaces. If the origi- 
nal pump is used, remove any deposits or other for- 
eign material. Inspect the cylinder block and water 
pump mating surfaces for erosion or damage from 
cavitation. | | 
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PUMP ASSEMBLY 


PUMP ASSEMBLY 
2.5L 
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Fig. 28 Power Steering Pump Attachment 


(3) Install the gasket and water pump. The sili- 
cone bead on the gasket should be facing the water 
pump. Also, the gasket is installed dry. Tighten 
mounting bolts to 30 N-m (22 ft. lbs.) torque. Rotate 
the shaft by hand to be sure it turns freely. 

(4) Connect the radiator and heater hoses to the 
water pump. 

(5) Position water pump pulley to water pump 
hub. 

(6) If equipped with a water pump mounted fan, 
install fan and four nuts to water pump hub. If not 
equipped with a water pump mounted fan, install 
four pump hub bolts. Tighten bolts (or nuts) to 27 
N-m (20 ft. lbs.) torque. 

(7) Install power steering pump. 


CAUTION: When installing the serpentine engine 
accessory drive belt, the belt MUST be routed cor- 
rectly. If not, the engine may overheat due to the 
water pump rotating in the wrong direction. Refer to 
the Belt Removal and Instalition in this group for 
appropriate belt routing. You may also refer to the 
Belt Routing Label in the vehicle engine compart- 
ment. | 


(8) Adjust accessory drive belt, refer to Accessory 
Drive Belt removal and installation in this group. 


(9) Fill cooling system with coolant and check for 
leaks. Refer to Refilling Cooling System in this 
eroup. | a 

(10) Connect battery cable to battery. , 

(11) Start and warm the engine. Check for leaks. 


THERMOSTAT 
REMOVAL 


WARNING: DO NOT LOOSEN THE RADIATOR 
DRAINCOCK WITH THE SYSTEM HOT AND PRES- 
SURIZED. SERIOUS BURNS FROM THE COOLANT 
CAN OCCUR. 


DO NOT WASTE reusable coolant. If the solution 
is clean, drain the coolant into a clean container for 
reuse. | 

(1) Drain the coolant from the radiator until the 
level is below the thermostat housing. 
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Fig. 30 Thermostat Removal/installation 


engine. All thermostats are marked on the outer 
flange to indicate the proper installed position. 


HOLE }9307-12 (a) Observe the recess groove in the engine cyl- 
| inder head (Fig. 31). 
Fig. 29 Water Pump Remove/install—Typical (b) Position thermostat into this groove with 


d air bleed h atin 
WARNING: CONSTANT TENSION HOSE CLAMPS =? 4N@ alr bleed hole on outer flange pointing 


ARE USED ON MOST COOLING SYSTEM HOSES. 
WHEN REMOVING OR INSTALLING, USE ONLY 
TOOLS DESIGNED FOR SERVICING THIS TYPE OF 
CLAMP, SUCH AS SPECIAL CLAMP TOOL (NUMBER 
6094) (Fig. 7). SNAP-ON CLAMP TOOL (NUMBER 
HPC-20) MAY BE USED FOR LARGER CLAMPS. 
ALWAYS WEAR SAFETY GLASSES WHEN SERVIC- 
ING CONSTANT TENSION CLAMPS. 


CAUTION: A number or letter is stamped into ~ 
tongue — of constant tension clamps (Fig. 8). 
replacement is necessary, use only an renal 
equipment clamp with matching number or letter. 


(2) Remove radiator upper hose and heater hose at 
thermostat housing. 

(3) Disconnect wiring connector at engine coolant 
temperature sensor. 

(4) Remove thermostat housing mounting bolts, 
thermostat housing, gasket and thermostat (Fig. 30). ; 
Discard old gasket. GROOVE — | | - . J9307-25 

(5) Clean the gasket mating surfaces. | | . 





Fi 
INSTALLATION ig. 31 Thermostat Recess 


(1) Install the replacement thermostat so that the (2) Install replacement gasket and thermostat 
pellet, which is encircled by a coil spring, faces the housing. : , 


REMOVAL AND INSTALLATION (Continued) 


CAUTION: Tightening the thermostat housing 
unevenly or with the thermostat out of its recess 
may result in a cracked housing. 


(3) Tighten the housing bolts to 20 N-m (15 ft. Ibs.) 


torque. 

(4) Install hoses to thermostat housing. 

(5) Install electrical connector to coolant tempera- 
ture sensor. | | 

(6) Be sure that the radiator draincock is tightly 
closed. Fill the cooling system to the correct level 
with the required coolant mixture. Refer to Refilling 
Cooling System in this group. 

(7) Start and warm the engine. Check for leaks. 


RADIATOR 


WARNING: DO NOT REMOVE THE CYLINDER 


BLOCK DRAIN PLUGS, RADIATOR CAP, OR_ 


LOOSEN THE RADIATOR DRAINCOCK WITH THE 
SYSTEM HOT AND PRESSURIZED. SERIOUS 
BURNS FROM THE COOLANT CAN OCCUR. 


DO NOT WASTE reusable coolant. If solution is 
clean, drain coolant into a clean container for reuse. 


WARNING: CONSTANT TENSION HOSE CLAMPS 
ARE USED ON MOST COOLING SYSTEM HOSES. 
WHEN REMOVING OR INSTALLING, USE ONLY 
TOOLS DESIGNED FOR SERVICING THIS TYPE OF 
CLAMP, SUCH AS SPECIAL CLAMP TOOL (NUMBER 
6094) (Fig. 7). SNAP-ON CLAMP TOOL (NUMBER 
HPC-20) MAY BE USED FOR LARGER CLAMPS. 
ALWAYS WEAR SAFETY GLASSES WHEN SERVIC- 
ING CONSTANT TENSION CLAMPS. 


CAUTION: A number or letter is stamped into the 
tongue of constant tension clamps (Fig. 8). 
replacement is necessary, use only an_ original 
equipment clamp with matching number or letter. 


2.5L 4-CYLINDER ENGINE 


REMOVAL 

(1) Disconnect negative battery cable at battery. 

(2) Observe the previous WARNINGS. Remove 
radiator cap. 

(3) Position drain pan under draincock. Open radi- 
ator draincock. Drain radiator. 

(4) Remove radiator upper and lower hose clamps 
(Fig. 7) (Fig. 8). Remove hoses. 

(5) Remove E-clip from alignment dowel at radia- 
tor lower mounting bracket (Fig. 32). 

(6) Disconnect coolant reserve/overflow tank hose 
from radiator. 
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(7) Remove four radiator fan shroud mounting 
bolts (Fig. 32). Push shroud back against front of 
engine. 

(8) If equipped, disconnect and plug automatic 
transmission fluid cooler lines. Refer to Group 21, 
Transmission for procedures. 

(9) Remove two radiator top mounting bolts (Fig. 
32). 

(10) Air conditioning equipped 

(a) Remove the radiator grille mounting screws 
and remove grill. Refer to Group 28, oe for pro- 
cedures. 

(b) Remove the air condifontan condenser-to- 
radiator mounting bolt. Use an open end wrench to 
remove bottom bolts (Fig. 33). 

(11) Lift radiator straight up and out of vehicle. 
Take care not to damage radiator fins. When remov- 
ing radiator, note position of the rubber seals located | 
on the top, bottom and sides of radiator (Fig. 32). To 
prevent possible overheating, these seals must be 
installed to their original positions. 


INSTALLATION 

(1) Install radiator behind air conditioning con- 
denser with bottom alignment dowel inserted into 
radiator lower mounting bracket (Fig. 32). 

(2) Install E-clip to radiator alignment dowel (Fig. 
32). 

(3) Tighten the four condenser-to-radiator mount- 
ing bolts to 6.2 N-m (55 in. lbs.) torque. 

(4) If removed, install radiator grille. | 

(5) Tighten radiator top mounting bolts to 6 Nem 
(55 in. lbs.) torque. 

(6) If equipped, connect automatic transmission 
fluid cooler lines to radiator. Refer to Group 21, 
Transmission for procedures. 

(7) Install the radiator fan shroud. 

(8) Connect the coolant reserve/overflow tank hose. 

(9) Connect radiator hoses and install hose clamps. 

(10) Connect negative battery cable. 

(11) Close the draincock. : 

(12) Fill cooling system with correct coolant. 

(13) Install radiator cap. ~ : 

(14) Check and eps " automatic: transmission 
fluid level Gf equipped). | 


4.0L 6-CYLINDER ENGINE 


WARNING: DO NOT REMOVE -THE CYLINDER 
BLOCK DRAIN PLUGS OR LOOSEN THE RADIATOR 
DRAINCOCK WITH THE SYSTEM HOT AND PRES- 
SURIZED. SERIOUS BURNS FROM oe COOLANT 
CAN OCCUR. 


DO NOT WASTE reusable coolant. If solution is 
clean, drain coolant into a | clean container for reuse. 
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Fig. 32 Radiator Remove/install—2.5L 4-Cylinder Engine 
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Fig. 33 Condenser Mounting Bolts—2.5L 4-Cylinder 
Engine—Typical | 

WARNING: CONSTANT TENSION HOSE CLAMPS 

ARE USED ON MOST COOLING SYSTEM HOSES. 






WHEN REMOVING OR INSTALLING, USE ONLY 
TOOLS DESIGNED FOR SERVICING THIS TYPE OF 
CLAMP, SUCH AS SPECIAL CLAMP TOOL (NUMBER 
6094) (Fig. 7). SNAP-ON CLAMP TOOL (NUMBER 
HPC-20) MAY BE USED FOR LARGER CLAMPS. 
ALWAYS WEAR SAFETY GLASSES WHEN SERVIC- 
ING CONSTANT TENSION CLAMPS. 


CAUTION: A number or letter is stamped into the 
tongue of constant tension clamps (Fig. 8). 
replacement is necessary, use only an original 
equipment clamp with matching number or letter. 


REMOVAL 


(1) Disconnect negative battery cable at pater): 

(2) Observe the previous WARNINGS. 

(3) Remove pressure cap. 

(4) For access to radiator draincock, remove adie: 
tor grille mounting screws and remove grill. Refer to 
Group 238, Body for procedures. | 

(5) Attach one end of a 24 inch long X 1/4 inch ID 
hose to the radiator draincock. Put the other end into 
a clean container. Open draincock and drain radiator. 

(6) If equipped, disconnect auxiliary electric cool- 
ing fan electrical connector (Fig. 34). 


REMOVAL AND INSTALLATION (Continued) 
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Fig. 34 Auxiliary Electric Cooling Fan Wiring 
Connector—Typical 


(7) If equipped, remove two electric cooling fan 
mounting bolts. Lift cooling fan straight up until 
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alignment tabs at the bottom are clear of slots in > 
bracket at bottom of radiator (Fig. 35). 

(8) Remove the two mechanical (non-electrical) fan 
shroud mounting bolts. Lift shroud straight up until 
alignment tabs at the bottom are clear of slots in 
bracket at bottom of radiator (Fig. 35). Place shroud 
over mechanical fan. | 

(9) If equipped, disconnect and plug automatic 
transmission fluid cooler lines. Refer to Group 21, 
Transmissions for procedures. If equipped with 
remote transmission cooler, remove line to cooler 
from bracket at bottom of radiator. | 

(10) Disconnect radiator upper and lower hoses 
clamps (Fig. 7) (Fig. 8). Disconnect radiator upper 
and lower hoses. 

(11) Mark the position of the hood latch striker on 
the radiator crossmember and remove hood latch 
striker. 

(12) Remove two radiator upper crossmember-to- 
isolator nuts (Fig. 35). 

(13) Remove four radiator upper érossmeniber 
bolts (Fig. 35) and remove upper crossmember. 

(14) If equipped with air conditioning, separate 
radiator from condenser by removing condenser-to- -ra- 
diator mounting brackets (Fig. 36). 

(15) Lift radiator straight up and out of engine 
compartment taking care not to damage fins. 
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Fig. 35 Auxiliary Electric Cooling Fan and Fan Shroud—tTypical 
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Fig. 36 Condenser-to-Radiator Mounting Brackets— 
4.0L 6- Cylinder Engine 


INSTALLATION 

The radiator is supplied with two alignment dowels 
(Fig. 35) (Fig. 37). They are located on the bottom 
tank and fit into rubber grommets in the radiator 
lower crossmember. 

(1) Lower radiator into engine compartment. Posi- 
tion alignment dowels into rubber grommets in radi- 
ator lower crossmember (Fig. 35) a 37) 





Fig. 37 Radiator Installation 4.0L 6-Cylinder Engine 


REMOVAL AND INSTALLATION (Continued) 





> o 


(2) If equipped with air conditioning, attach con- 
denser to radiator with mounting brackets (Fig. 36). 

(3) Install radiator upper crossmember and four 
mounting bolts. 

(4) Install radiator upper crossmember-to-isolator 
nuts. Tighten nuts to 10 N-m (86 in. lbs.) torque. If 
isolator-to-radiator nuts had been removed, tighten 
them to 5 N-m (47 in. lbs.) torque. 

(5) Install hood latch striker. 
marked position. 

(6) Connect radiator upper and lower hoses. 

(7) If equipped, connect automatic transmission 
fluid cooler lines. Refer to Group 21, Transmissions 
for procedures. If equipped with remote cooler, attach 
cooler line to bracket at bottom of radiator. 

(8) Install electric cooling fan (if equipped). Insert 
alignment tabs at bottom of fan shroud into slots in 
bracket at bottom of radiator. Tighten mounting bolts 
to 3 N-m (31 in. lbs.) torque. 

(9) Connect electric cooling fan electrical connec- 
tor. 

(10) Install mechanical cooling fan shroud. iaeent 
alignment tabs at bottom of shroud into slots in. 
bracket at bottom of radiator. Tighten mounting bolts 
to 3 N-m (31 in. lbs.) torque. 

(11) Close radiator draincock. 

(12) Install grille. 

(13) Connect negative battery cable. 

(14) Fill cooling system with correct coolant. Refer 
to the Coolant section of this group. 

(15) Install pressure cap. 

(16) Check and adjust automatic transmission 
fluid level Gf equipped). 


AUXILIARY ELECTRIC COOLING FAN 


REMOVAL 
~The auxiliary cooling fan is attached to the radia- 
tor upper crossmember behind the radiator. 

(1) Remove the two fan mounting bolts from radi- 
ator upper crossmember (Fig. 38). 

(2) Disconnect the electric fan connector. 

(3) Lift fan straight up and out of vehicle. 


Note previously 


INSTALLATION 

(1) Align lower retaining tabs of fan shroud with 
slots in bracket at bottom of radiator. Push fan down 
into position. 

(2) Tighten the mounting bolts to 4 N-m (31 in. 

lbs.) torque. 

(3) Connect auxiliary cooling fan electrical connec- 
tor. 


REMOVAL AND INSTALLATION (Continued) 
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Fig. 38 Auxiliary Cooling Fan—Remove/install— 
Typical 


ENGINE BLOCK HEATER 


REMOVAL 
Refer to correct illustration (Fig. 39) (Fig. 40)when 
servicing block heater. 


WARNING: DO NOT REMOVE THE CYLINDER 
BLOCK DRAIN PLUGS OR LOOSEN THE RADIATOR 
DRAINCOCK WITH THE SYSTEM HOT AND PRES- 
SURIZED. SERIOUS BURNS FROM THE COOLANT 
CAN OCCUR. 


DO NOT WASTE reusable coolant. If solution is 
clean, drain coolant into a clean container for reuse. 

(1) Drain coolant from radiator and engine cylin- 
der block. 

(2) Unplug power cord from block heater. 

(3) Loosen screw in center of block heater (Fig. 39) 
(Fig. 40). 

(4) Remove block heater from cylinder block. 


INSTALLATION 

(1) Thoroughly clean the engine core hole and the 
block heater seat. 

(2) Insert block heater assembly into core hole 
with element loop pointing Up. 

(3) Seat block heater flush against block face. 
Tighten mounting screw to 3.6 N-m (32 in. lbs.) 
torque. 

(4) Fill cooling system with coolant. Pressurize 
system and inspect for leaks. 
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(5) Plug power cord into block heater. Route cord 
away from moving parts, linkages and exhaust sys- 
tem components. Secure cord in place with tie-straps. 


POWER 
CORD 


s A LOCATION 
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Fig. 40 Heater and Cord—4.0L 6-Cylinder Engine 
ENGINE ACCESSORY DRIVE BELTS» 


Correct drive belt tension is required to ensure 
optimum performance of the belt driven engine acces- 
sories. There are different types of adjustment 
gauges for checking either a serpentine or a V-type 
belt. Refer to the instructions supplied with the 
gauge. Use the correct gauge when checking belt ten- 
sion. Place gauge in the middle of the section of belt 
being tested (between two pulleys) to check tension. 
Do not allow the gauge (or gauge adapter) to contact 
anything but the belt. 


BELT SCHEMATICS 

The belt routing schematics are published from the 
latest information available at the time of publica- 
tion. If anything differs between these schemat- 
ics and the Belt Routing Label, use the 
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REMOVAL AND INSTALLATION (Continued) 


schematics on Belt Routing Label. This label is 
located in the engine compartment. 

Refer to (Fig. 41) (Fig. 42) (Fig. 43) (Fig. 44)for 
proper belt routing on vehicles with conventional left 
hand drive. Refer to (Fig. 45) (Fig. 46)for proper belt 
routing on vehicles with right hand drive (RHD). Or, 
refer to the Belt Routing Label located in the vehicle 
engine compartment. 





8056d9fb 


Fig. 41 Models with 2.5L Engine—With A/C 
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Fig. 42 Models with 2.5L Engine—Without A/C 


BELT REPLACEMENT OR ADJUSTMENT— 
LEFT HAND DRIVE 

The following procedures are for models equipped 
with conventional left hand drive. Also refer to Belt 
Replacement or Adjustment—With Right Hand 
Drive. 








8056d9fc | 


Fig. 43 Models with 4.0L Engine—Without A/C— 
Except RHD 
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Fig. 44 Models With 4.0L Engine—With A/C—Except 
RHD 


REMOVAL 


Belt tension is adjusted at the power steering 
pump bracket and idler pulley assembly. 

(1) Disconnect negative battery cable from battery. 

(2) Loosen belt tension at power steering pump 
bracket and idler pulley (Fig. 47). 

(3) Remove belt. 


INSTALLATION 
(1) Check condition of all pulleys. 
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Fig. 45 Models With 4.0L Engine—With A/C—With Fig. 46 Models With 4.0L Engine—Without A/C— 
RHD With RHD 


CAUTION: When installing the serpentine acces- 41) (Fig. 42) (Fig. 43) (Fig. 44) for correct belt rout- 
sory drive belt, the belt MUST be routed correctly. If — ing. 


not, the engine may overheat due to the water 
pump rotating in the wrong direction. Refer to (Fig. (2) Install new belt. Refer to the end of this group 
for Drive Belt Tension specifications. 
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Fig. 47 Power Steering Pump Bracket and Idler Pulley 
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REMOVAL AND INSTALLATION (Continued) 


(3) After power steering pump bracket and idler 
pulley has been tightened into position, recheck belt 
tension. Adjust if necessary. 


BELT REPLACEMENT OR ADJUSTMENT— 
RIGHT HAND DRIVE 

(1) Disconnect negative battery cable from battery. 

(2) Loosen belt tension at generator adjust bracket 
(Fig. 48). 

(3) Remove belt. 


BELT TENSION 
ADJUST BRACKET 
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Fig. 48 Generator Belt Tension Adjust Bracket 


INSTALLATION | 
(1) Check condition of all pulleys. 


CAUTION: When installing the serpentine acces- 
sory drive belt, the belt MUST be routed correctly. If 
not, the engine may overheat due to the water 
pump rotating in the wrong direction. Refer to (Fig. 
45) (Fig. 46)for correct belt routing. © 


(2) Install new belt. Refer to the end of this group 
for Drive Belt Tension specifications. 

(3) After generator and adjust bracket have been 
tightened into position, recheck belt tension. Adjust if 
necessary. 


COOLING SYSTEM FANS 


REMOVAL 

Some engines have the mechanical fan/viscous fan 
drive assembly mounted directly to the water pump 
hub (Fig. 49). It may also be mounted to a hub/bear- 
ing attached to an aluminum bracket on the right 
front side of engine (Fig. 50). 
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Fig. 49 Water Pump Mounted Cooling Fan 
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Fig. 50 Bracket Mounted Cooling Fan 


(1) Loosen but do not remove at this time, the four 
fan hub mounting nuts (Fig. 49) (Fig. 50). 

(2) Remove accessory serpentine drive belt. Refer 
to Belt Service in the Engine Accessory Drive Belt 
section of this group. 

(3) Some models with certain engines may require 
the removal of the fan shroud to remove the viscous 
fan drive. The fan shroud and fan blade/viscous fan 
drive should be removed from the vehicle as one 
assembly. 


REMOVAL AND INSTALLATION (Continued) 


(4) Remove four fan hub mounting nuts (Fig. 49) 
(Fig. 50)and remove fan/viscous fan drive assembly 
from vehicle. | 

(5) After removing fan blade/viscous fan drive 
assembly, do not place thermal viscous fan drive in 
horizontal position. If stored horizontally, silicone 
fluid in viscous fan drive could drain into its bearing 
assembly and contaminate lubricant. 


INSTALLATION 

(1) Assemble fan blade to viscous fan drive. 
Tighten mounting bolts to 27 N-m (20 ft. lbs.) torque. 

(2) Position mounting flange of fan blade/viscous 
fan drive assembly onto hub. Install four nuts and 
tighten to 24 N-m (18 ft. lbs.) torque. Tighten the 
first two nuts 180 degrees apart. Then tighten last 
two nuts. 


CAUTION: When installing a serpentine accessory 
drive belt, the belt MUST be routed correctly. If not, 
the engine may overheat due to the water pump 
rotating in the wrong direction. Refer to appropriate 
Engine Accessory Drive Belt Schematic in this 
group for correct belt routing. 


(3) Install accessory drive belts. Tension belts to 
specifications. Refer to the Specifications section at 
the end of this group. 


VISCOUS FAN DRIVE REMOVAL/INSTALLATION 


Refer to Cooling System Fan for removal and 
installation procedures of the viscous drive unit. 


Viscous Fan Drive Fluid Pump Out 
Requirement: 

After installing a new viscous fan dave bring the 
engine speed up to approximately 2000 rpm and hold 
for approximately two minutes. This will ensure 
proper fluid distribution within the drive. 


CLEANING AND INSPECTION 


RADIATOR PRESSURE CAP 


INSPECTION 

Visually inspect the pressure valve gasket on the 
cap. Replace cap if the gasket is swollen, torn or 
worn. Inspect the area around radiator filler neck for 
white deposits that indicate a leaking cap. 


RADIATOR CLEANING 

The radiator and air conditioning fins should be 
cleaned when an accumulation of bugs, leaves etc. 
has occurred. Clean radiator fins are necessary for 
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good heat transfer. With the engine cold, apply cold 
water and compressed air to the back (engine side) of 
the radiator to flush the radiator and/or A/C con- 


denser of debris. 


COOLING SYSTEM CLEANING 


Drain cooling system and refill with water. Run 
engine with radiator cap installed until upper radia- 
tor hose is hot. Stop engine and drain water from 
system. If water is dirty, fill system with water, run 
engine and drain system. Repeat until water drains 
clean. 


FAN BLADE INSPECTION 


The fan blades cannot be repaired. If fan is dam- 
aged, it must be replaced. Inspect fan as follows: _ 

(1) Remove fan blade and viscous fan drive as an 
assembly from the engine. Refer to preceding © 
Removal procedure. 

(2) Remove fan blade assembly from viscous fan 
drive unit (four bolts). 

(3) Lay fan on a flat surface with leading edge fac- 
ing down. With tip of blade touching flat surface, 
replace fan if clearance between opposite blade and 
surface is greater than 2.0 mm (.090 inch). Rocking 
motion of opposite blades should not exceed 2.0 mm 
(.090 inch). Test all blades in this manner. 


WARNING: DO NOT ATTEMPT TO BEND OR 
STRAIGHTEN FAN BLADES IF NOT WITHIN SPECI- 
FICATIONS. 


(4) Inspect fan assembly for cracks, bends, loose 
rivets or broken welds. Replace fan if any ee is 
found. 


CAUTION: If fan blade assembly is_ replaced 
because of mechanical damage, water pump and 
viscous fan drive should also be inspected. These 
components could have been damaged due to 
excessive vibration. 


COOLING SYSTEM HOSES 


INSPECTION 

Inspect the hoses at regular intervals. Replace 
hoses that are cracked, feel brittle when squeezed or 
swell excessively when the system is pressurized. 


The use of molded replacement hoses is recom- 


mended. When performing a hose inspection, inspect 
the radiator lower hose for proper position and con- 
dition of the spring. 
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SPECIFICATIONS 
COOLING SYSTEM CAPACITIES 
MODEL ae ae COOLING COOLING a MECHANICAL FAN AUXILIARY* 
_ CAPACITY PACKAGE oe sie ELECTRIC FAN 


LITERS — bon NO. | BLADE | DIA. 
pare oe PITCH | (INCH) oF ae 
jae Biel (INCH) | (nc) 


Sn 7 
ee eee EE 


* 4.0L ENGINE WITH HEAVY DUTY COOLING AND/OR AIR CONDITIONING 
805dd843 


BELT TENSION 


Belt tension must be adjusted. Refer to the follow- 
ing Belt Tension chart for specifications. 


* 800-900 N (180-200 Ibs. force) 
(With ** new serpentine belt) 


* 623-712 N (140-160 lbs. force) 
(With ** used serpentine belt) 
** Belt is considered new if it has been used 15 minutes or 


e€ss. 


* Specifications for use with a belt tension gauge. Refer to 
operating instructions supplied with gauge. 
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SPECIFICATIONS (Continued) 
TORQUE SPECIFICATIONS 


DESCRIPTION TORQUE 
Generator Pivot 

Olin va eas foe bee ewe as oe 38 N-m (28 ft. lbs.) 
Generator Rear Adj. 

DOG «wicae ea eee ee oa ee eee 27 N-m (20 ft. Ibs.) 
Auto. Trans. Auxiliary Oil Cooler 

Mtg. Screws..........2000005 2 N-m (18in. lbs.) 
Auxilary Electric Cooling Fan 

Mtg. Screws ............004. 4 N-m (86 in. lbs.) 
Condenser-to-Radiator 

SChOWS «4445 8¢ cee ew awsedea 6 N-m (55 in. Ibs.) 
Fan Blade Assy.-to-Viscous Fan Drive 

Bolts ................ Mog 24 N-m (18 ft. lbs.) 
Viscous Fan Drive Assy.-to-Water Pump 

INUIGS. eens Gad a h-Gry ni soa ado 27 N-m (20 ft. lbs.) 
Fan Shroud (2.5L Engine) 
- Mounting Bolts.............. 2 N-m (20 in. lbs.) 
Fan Shroud (4.0L Engine) 

SCTEWS 20... ee ee 4 N-m (20 in. lbs.) 
Engine Cylinder Block Heater 

Mounting Screw............. 4 N-m (20 in. lbs.) 
Radiator (4.0L Engine) 

Mounting Bolts............... 8 N-m (6 ft. Ibs.) 
Radiator (2.5L Engine) 

Mounting Bolts.............. 6 N-m (55 in. lbs.) 
Thermostat Housing | 

BOM bee = 4 ae ree Oo a we a 20 N-m (15 ft. Ibs.) 
Water Pump 

DOS 22 teehee ee eRe 30 N-m (22 ft. Ibs.) 
Isolator-to-Crossmember 

PNG seething op. Sea ie Gage Bw ae 10 N-m (86 in. lbs.) 
Isolator-to-Radiator 

INQUG 64 4.0440 do 6 poe ooo ae Ba 5 N-m (47 in. lbs.) 
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SPECIAL TOOLS 
COOLING SYSTEM 





Hose Clamp Tool 
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GENERAL INFORMATION 


OVERVIEW 


The battery, starting, and charging systems oper- 
ate with one another, and must be tested as a com- 
plete system. In order for the vehicle to start and 
charge properly, all of the components involved in 
these systems must perform within specifications. 

Group 8A covers the battery, Group 8B covers the 
starting system, and Group 8C covers the charging 
system. Refer to Group 8W - Wiring Diagrams for 
complete circuit descriptions and diagrams. We have 
separated these systems to make it easier to locate 
the information you are seeking within this Service 
Manual. However, when attempting to diagnose any 
of these systems, it is important that you keep their 
interdependency in mind. 

The diagnostic procedures used in these groups 
include the most basic conventional diagnostic meth- 
ods to the more sophisticated On-Board Diagnostics 
(OBD) built into the Powertrain Control Module 
(PCM). Use of a induction milliampere ammeter, volt/ 
ohmmeter, battery charger, carbon pile rheostat (load 
tester), and 12-volt test lamp may be required. 

All OBD-sensed systems are monitored by the 
PCM. Each monitored circuit is assigned a Diagnos- 
tic Trouble Code (DTC). The PCM will store a DTC in 
electronic memory for any failure it detects. See the 
On-Board Diagnostics Test in Group 8C - Charging 
System for more information. 


INTRODUCTION 


This section covers battery diasnostie and service 
procedures only. For battery maintenance procedures, 
refer to Group O - Lubrication and Maintenance. 
While battery charging can be considered a mainte- 


nance procedure, battery charging information is 
located in this group. This was done because the bat- 
tery must be fully-charged before any diagnosis can 
be performed. 

The factory-installed low-maintenance battery has 
removable battery cell caps (Fig. 1). Water can be 
added to this battery. The battery is not sealed and 
has vent holes in the cell caps. The chemical compo- 
sition within the low-maintenance battery reduces 
battery gassing and water loss at normal charge and 
discharge rates. 


POSITIVE 
POST 


VENT 





VENT NEGATIVE 
—— > POST 


| ~ ELECTROLYTE 





| GREEN 
PLATE LEVEL 
ox BALL 
| 1 y | | 
zh li i |____—~ 
MAINTENANCE | 
J938A-21 





Fig. 1 Low-Maintenance Battery 


Rapid loss of electrolyte can be caused by an over- 
charging condition. Be certain to diagnose the charg- 
ing system before returning the vehicle to service. 
Refer to Group 8C - Charging System for more infor- 
mation. 

The factory-installed battery also has a built-in 
test indicator (hydrometer). The color visible in the 
sight glass of the indicator will reveal the battery 
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condition. See Built-In Test Indicator in this group 
for more information. 

It is important that the battery, starting, and 
charging systems be thoroughly tested and inspected 
any time a battery needs to be charged or replaced. 
The cause of abnormal discharge, over-charging, or 
early battery failure must be diagnosed and corrected 
before a battery is replaced or returned to service. 


DESCRIPTION AND OPERATION 
BATTERY 


The storage battery is a device used to store elec- 
trical energy potential in a chemical form. When an 
electrical load is applied to the battery terminals, an 
electrochemical reaction occurs within the battery. 
This reaction causes the battery to discharge electri- 
cal current. 

The battery is made up of six individual cells that 
are connected in series. Each cell contains positively 
charged plate groups made of lead oxide, and nega- 
tively charged plate groups made of sponge lead. 
These dissimilar metal plates are submerged in a 
sulfuric acid and water solution called an electrolyte. 

As the battery discharges, a gradual chemical 
change takes place within each cell. The sulfuric acid 
in the electrolyte combines with the plate materials, 
causing both plates to slowly change to lead sulfate. 
At the same time, oxygen from the positive plate 
material combines with hydrogen from the sulfuric 
acid, causing the electrolyte to become mainly water. 

The chemical changes within the battery are 
caused by the movement of excess, or free, electrons 
between the positive and negative plate groups. This 
movement of electrons produces a flow of electrical 
current through the load device attached to the bat- 
tery terminals. 

As the plate materials become more similar chem- 
ically, and the electrolyte becomes less acid, the volt- 
age potential of each cell is reduced. However, by 
charging the battery with a voltage higher than that 
of the battery, the battery discharging process is 
reversed. 

Charging the battery gradually changes the sul- 
fated lead plates back into sponge lead and lead 
oxide, and the water back into sulfuric acid. This 
action restores the difference in the electron charges 
deposited on the plates, and the voltage potential of 
the battery cells. | 

For a battery to remain useful, it must be able to 
produce high-amperage current over an extended 
period. A battery must also be able to accept a 
charge, so that its voltage potential may be restored. 

In addition to producing and storing electrical 
energy, the battery serves as a capacitor, or voltage 
stabilizer, for a vehicle’s electrical system. It absorbs 
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most abnormal or transient voltages caused by the 
switching of any of the vehicle’s electrical compo- 
nents. 

The battery is vented to release excess hydrogen 
gas that is created when the battery is being charged 
or discharged. However, even with these vents, the 
hydrogen gas can collect in or around the battery. If 
hydrogen gas is exposed to flame or sparks, it may 
ignite. ns 

If the electrolyte level is low, the battery may arc 
internally and explode. If the battery is equipped 
with removable cell caps, add distilled water when- 
ever the electrolyte level is below the top of the 
plates. If the battery cell caps cannot be removed, the 
battery must be replaced if the electrolyte level 
becomes low. 


BATTERY SIZE AND RATINGS 


The outside dimensions and terminal placement of 
the battery conform to standards established by the 
Battery Council International (BCI). Each battery is 
assigned a BCI Group Size number to help identify a 
correctly-sized replacement. 

In addition, there are two commonly accepted 
methods for rating and comparing battery perfor- 
mance. These ratings are called Cold Cranking 
Amperage (CCA) and Reserve Capacity (RC). Both 
ratings are described in more detail below. 

The Group Size number, CCA rating, and RC rat- 
ing can be found on the original equipment battery 
label. Be certain that a replacement battery has the 
correct Group Size number, as well as CCA and RC 
ratings that equal or exceed the original equipment 
specification for the vehicle being serviced. See the 
Battery Classifications and Ratings chart in Specifi- 
cations at the back of this group for more informa- 
tion. 


COLD CRANKING AMPERAGE 

The Cold Cranking Amperage (CCA) rating speci- 
fies how much current (in amperes) the battery can 
deliver for 30 seconds at -17.7°C (O°F). Terminal volt- 
age must not fall below 7.2 volts during or after the 
30 second discharge. The CCA required is generally 
higher as engine displacement increases, depending 
also upon the starter current draw requirements. 


RESERVE CAPACITY 

The Reserve Capacity (RC) rating specifies the 
time (in minutes) it takes for battery terminal volt- 
age to fall below 10.2 volts, at a discharge rate of 25 
amperes. RC is determined with the battery fully- 
charged at 26.7°C (80°F). This rating estimates how - 
long the battery might last after a charging system 
failure, under minimum electrical load. 
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DESCRIPTION AND OPERATION (Continued) 


BATTERY MOUNTING 


The battery is mounted to a molded plastic tray 
located in the right front corner of the engine com- 
partment. Two T-bolts are held in formations on each 
side of the tray by push-on retainers, and extend 
upward on each side of the battery. A holddown strap 
fits across the top of the battery case and over the 
ends of the T-bolts. Two nuts secure the holddown 
strap to the T-bolts. One end of a support strap is 
located under the forward-most holddown strap nut, 
and the other end is secured to the upper radiator 
crossmember by a bolt. 

The battery tray is fastened with nuts to three 
studs that protrude from the wheelhouse inner panel, 
forward of the right front wheel. A hole in the bottom 
of the battery tray is fitted with a battery tempera- 
ture sensor on some models. Models without the bat- 
tery temperature sensor have a plug fitted to this 
hole. Refer to Group 8C - Charging System for more 
information on the battery temperature sensor. 


DIAGNOSIS AND TESTING 


BATTERY 


The battery must be completely charged and the 
top, posts, and terminal clamps should be properly 
cleaned before diagnostic procedures are performed. 
See Battery Charging in this group for more informa- 
tion. 


WARNING: IF THE BATTERY SHOWS SIGNS OF 
FREEZING, LEAKING, LOOSE POSTS, OR LOW 
ELECTROLYTE LEVEL, DO NOT TEST, ASSIST- 
BOOST, OR CHARGE. THE BATTERY MAY ARC 
INTERNALLY AND EXPLODE. PERSONAL INJURY 
AND/OR VEHICLE DAMAGE MAY RESULT. 

e EXPLOSIVE HYDROGEN GAS FORMS IN AND 
AROUND THE BATTERY. DO NOT SMOKE, USE 
FLAME, OR CREATE SPARKS NEAR THE BATTERY. 
PERSONAL INJURY AND/OR VEHICLE DAMAGE 
MAY RESULT. 

e THE BATTERY CONTAINS SULFURIC ACID, 
WHICH IS POISONOUS AND CAUSTIC. AVOID CON- 
TACT WITH THE SKIN, EYES, OR CLOTHING. IN 
THE EVENT OF CONTACT, FLUSH WITH WATER 
AND CALL A PHYSICIAN IMMEDIATELY. KEEP OUT 
OF THE REACH OF CHILDREN. 

e IF THE BATTERY IS EQUIPPED WITH REMOV- 
ABLE CELL CAPS, BE CERTAIN THAT EACH OF 
THE CELL CAPS IS IN PLACE AND TIGHT BEFORE 
THE BATTERY IS RETURNED TO SERVICE. PER- 
SONAL INJURY AND/OR VEHICLE DAMAGE MAY 
RESULT FROM LOOSE OR MISSING CELL CAPS. 


The condition of a battery is determined by two cri- 
teria: 
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1. State-Of-Charge - This can be determined by 
viewing the built-in test indicator, by checking the 
specific gravity of the electrolyte (hydrometer test), 
or by checking the battery voltage (open-circuit volt- 
age test). 

2. Cranking Capacity - This can be determined 
by performing a battery load test, which measures 
the ability of the battery to supply high-amperage 
current. 

First, determine the battery state-of-charge. This 
can be done in one of three ways. If the battery has a 
built-in test indicator, use this test to determine the 
state-of-charge. If the battery has no test indicator, 
but has removable cell caps, perform the hydrometer 
test to determine the state-of-charge. If the cell caps 
are not removable, or a hydrometer is not available, 
perform the open-circuit voltage test to determine the 
state-of-charge. 

The battery must be charged before proceeding 
with a load test if: | 

e The built-in test indicator has a black or dark 
color visible. 

e The temperature corrected specific gravity is 
less than 1.235. 

e The open-circuit voltage is less than 12.4 volts. 

A battery that will not accept a charge is faulty, 
and must be replaced. Further testing is not 
required. A fully-charged battery must be load tested 
to determine its cranking capacity. A battery that is 
fully-charged, but does not pass the load test, is 
faulty and must be replaced. 


NOTE: Completely discharged batteries may take 
several hours to accept a charge. See Charging A 
Completely Discharged Battery in this group for 
more information. 


A battery is fully-charged when: 

e All cells are gassing freely during charging. 

e A green color is visible in the sight glass of the 
built-in test indicator. 

e Three corrected specific gravity tests, taken at 
1-hour intervals, indicate no increase in the specific 
oravity. 

e Open-circuit voltage is 12.4 volts or greater. 


ABNORMAL BATTERY DISCHARGING 

Any of the following conditions can result in abnor- 
mal battery discharging: 

1. Corroded or loose battery posts and terminal 
clamps. 

2. A loose or worn generator drive belt. 

3. Electrical loads that exceed the output of the 
charging system. This can be due to equipment 
installed after manufacture, or repeated short trip 
use. 
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4. Slow driving speeds (heavy traffic conditions) or 
prolonged idling, with high-amperage draw systems 
in use. 

5. A faulty circuit or component causing excessive 
ignition-off draw. See Ignition-Off Draw Test in this 
sroup for more information. 

6. A faulty or incorrect charging system compo- 
nent. 

7. A faulty or incorrect battery. 


BUILT-IN TEST INDICATOR 


A test indicator (hydrometer) built into the top of 
the battery case provides visual information for bat- 
tery testing (Fig. 2). Like a hydrometer, the built-in 
test indicator measures the specific gravity of the 
electrolyte. The test indicator reveals the battery 
state-of-charge; however, it will not reveal the crank- 
ing capacity of the battery. A load test must be per- 
formed to determine the battery cranking capacity. 
See Load Test in this group for more information. 







SIGHT 
GLASS 


BATTERY 


PLASTIC TOP 
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Fig. 2 Built-In Test Indicator 


WARNING: IF THE BATTERY SHOWS SIGNS OF 
FREEZING, LEAKING, LOOSE POSTS, OR LOW 
ELECTROLYTE LEVEL, DO NOT TEST, ASSIST- 
BOOST, OR CHARGE. THE BATTERY MAY ARC 
INTERNALLY AND EXPLODE. PERSONAL INJURY 
AND/OR VEHICLE DAMAGE MAY RESULT. 

e EXPLOSIVE HYDROGEN GAS FORMS IN AND 
AROUND THE BATTERY. DO NOT SMOKE, USE 
FLAME, OR CREATE SPARKS NEAR THE BATTERY. 
PERSONAL INJURY AND/OR VEHICLE DAMAGE 
MAY RESULT. 

e THE BATTERY CONTAINS SULFURIC ACID, 
WHICH IS POISONOUS AND CAUSTIC. AVOID CON- 
TACT WITH THE SKIN, EYES, OR CLOTHING. IN 
THE EVENT OF CONTACT, FLUSH WITH WATER 


AND CALL A PHYSICIAN IMMEDIATELY. KEEP OUT 


OF THE REACH OF CHILDREN. | 

e IF THE BATTERY IS EQUIPPED WITH REMOV- 
ABLE CELL CAPS, BE CERTAIN THAT EACH OF 
THE CELL CAPS IS IN PLACE AND TIGHT BEFORE 
THE BATTERY IS RETURNED TO SERVICE. PER- 
SONAL INJURY AND/OR VEHICLE DAMAGE MAY 
RESULT FROM LOOSE OR MISSING CELL CAPS. 
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Before testing, visually inspect the battery for any 
damage (a cracked case or cover, loose posts, etc.) 
that would cause the battery to be faulty. In order to 
obtain correct indications from the built-in test indi- 
cator, it is important that the battery be level and 
have a clean sight glass. Additional light may be 
required to view the indicator. Do not use open 
flame as a source of additional light. 

To read the built-in test indicator, look into the 


sight glass and note the color of the indicator (Fig. 3). 


Refer to the following description, as the color indi- 
cates: 

e Green - indicates 75% to 100% state-of-charge. 
The battery is adequately charged for further testing 
or return to use. If the vehicle will not crank for a 
minimum of 15 seconds with a fully-charged battery, 
perform the Load Test. 

e Black or Dark - indicates 0% to 75% state-of- 
charge. The battery is inadequately charged and 
must be charged until a green indication is visible in 
the sight glass (12.4 volts or more), before the bat- 
tery is tested further or returned to service. See Bat- 
tery Charging in this group for more information. 
Also see Abnormal Battery Discharging in this group 
for possible causes of the discharged condition. 

e Yellow or Bright - indicates a low electrolyte 
level. The electrolyte level in the battery is below the 
test indicator. A maintenance-free battery with non- 
removable cell caps must be replaced if the electro- 
lyte level is low. Water must be added to a low- 
maintenance battery with removable cell caps before 
it is charged. See Battery Charging in this group for 
more information. A low electrolyte level may be 
caused by an over-charging condition. Refer to Group 
8C - Charging System to diagnose an over-charging 
condition. 


TEST INDICATOR/STATE-OF-CHARGE 
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Fig. 3 Built-In Test Indicator Sight Glass 


HYDROMETER TEST | 

The hydrometer test reveals the battery state-of- 
charge by measuring the specific gravity of the elec- 
trolyte. This test cannot be performed on 


- maintenance-free batteries with non-removable cell 


caps. If the battery has non-removable cell caps, see 


8A - 6 
DIAGNOSIS AND TESTING (Continued) 


Built-In Test Indicator or Open Circuit Voltage Test 
in this group. 

Specific gravity is a comparison of the density of 
the electrolyte to the density of pure water. Pure 
water has a specific gravity of 1.000, and sulfuric 
acid has a specific gravity of 1.835. Sulfuric acid 
makes up approximately 35% of the electrolyte by 
weight, or 24% by volume. 

In a fully-charged battery the electrolyte will have 
a temperature-corrected specific gravity of 1.260 to 
1.290. However, a specific gravity of 1.235 or above is 
satisfactory for battery load testing and/or return to 
service. 


WARNING: IF THE BATTERY SHOWS SIGNS OF 
FREEZING, LEAKING, LOOSE POSTS, OR LOW 
ELECTROLYTE LEVEL, DO NOT TEST, ASSIST- 
BOOST, OR CHARGE. THE BATTERY MAY ARC 
INTERNALLY AND EXPLODE. PERSONAL INJURY 
AND/OR VEHICLE DAMAGE MAY RESULT. 

e EXPLOSIVE HYDROGEN GAS FORMS IN AND 
AROUND THE BATTERY. DO NOT SMOKE, USE 
FLAME, OR CREATE SPARKS NEAR THE BATTERY. 
PERSONAL INJURY AND/OR VEHICLE DAMAGE 
MAY RESULT. 

e THE BATTERY CONTAINS SULFURIC ACID, 
WHICH IS POISONOUS AND CAUSTIC. AVOID CON- 
TACT WITH THE SKIN, EYES, OR CLOTHING. IN 
THE EVENT OF CONTACT, FLUSH WITH WATER 
AND CALL A PHYSICIAN IMMEDIATELY. KEEP OUT 
OF THE REACH OF CHILDREN. 

e IF THE BATTERY IS EQUIPPED WITH REMOV- 
ABLE CELL CAPS, BE CERTAIN THAT EACH OF 
THE CELL CAPS IS IN PLACE AND TIGHT BEFORE 
THE BATTERY IS RETURNED TO SERVICE. PER- 
SONAL INJURY AND/OR VEHICLE DAMAGE MAY 
RESULT FROM LOOSE OR MISSING CELL CAPS. 


Before testing, visually inspect the battery for any 
damage (a cracked case or cover, loose posts, etc.) 
that would cause the battery to be faulty. Then 
remove the cell caps and check the electrolyte level. 
Add distilled water if the electrolyte level is below 
the top of the battery plates. 

Refer to the hydrometer manufacturer’s instruc- 
tions for correct use of the hydrometer. Remove only 
enough electrolyte from the battery so that the float 
is off the bottom of the hydrometer barrel with pres- 
sure on the bulb released. 


CAUTION: Exercise care when inserting the tip of 
the hydrometer into a cell to avoid damaging the 
plate separators. Damaged plate separators can 
cause early battery failure. © 


To read the hydrometer correctly, hold it with the 
top surface of the electrolyte at eye level. Hydrometer 
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floats are generally calibrated to indicate the specific 
gravity correctly only at 26.7°C (80°F). When testing 
the specific gravity at any other temperature, a cor- 
rection factor is required. 

The correction factor is approximately a specific 
gravity value of 0.004, referred to as 4 points of spe- 
cific gravity. For each 5.5°C above 26.7°C (10°F above 
80°F), add 4 points. For each 5.5°C below 26.7°C 
(10°F below 80°F), subtract 4 points. Always correct 
the specific gravity for temperature variation. Test 
the specific gravity of the electrolyte in each battery 
cell. 

EXAMPLE: A battery is tested at -12.2°C (10°F) 
and has a specific gravity of 1.240. Determine the 
actual specific gravity as follows: 

(1) Determine the number of degrees above or 
below 26.7°C (80°F): 
26,.60°C = #12,2°C @ 326.8°C 
LO°R) . 

(2) Divide the result from Step 1 by 5.5 (10): 
96.0°C/5.0 = 7. (70°R/710 = J) 

(3) Multiply the result from Step 2 by the temper- 
ature correction factor (0.004): 

7 & O.004 = 0,028 

(4) The temperature at testing was below 26.7°C 
(80°F); therefore, the temperature correction factor is 
subtracted: 

17240 - 0.028 = 1.212 

The corrected specific gravity of the battery in this 
example is 1.212. 

If the specific gravity of all cells is above 1.235, but 
the variation between cells is more than 50 points 
(0.050), the battery should be replaced. If the specific 
gravity of one or more cells is less than 1.235, charge 
the battery at a rate of approximately 5 amperes. 

Continue charging until three consecutive specific 
gravity tests, taken at 1-hour intervals, are constant. 
If the cell specific gravity variation is more than 50 
points (0.050) at the end of the charge period, replace 
the battery. 

When the specific gravity of all cells is above 1.235, 
and the cell variation is less than 50 points (0.050), 
the battery may be load tested to determine its 
cranking capacity. See Load Test in this group for 
more information. 


OPEN-CIRCUIT VOLTAGE TEST 


A battery open-circuit voltage (no load) test will 
show the state-of-charge of a battery. This test can be 
used in place of the hydrometer test, if a hydrometer 
is not available; or, for maintenance-free batteries 
with non-removable cell caps. 


(80°F - 10°F = 


DIAGNOSIS AND TESTING (Continued) 


WARNING: IF THE BATTERY SHOWS SIGNS OF 
FREEZING, LEAKING, LOOSE POSTS, OR LOW 
ELECTROLYTE LEVEL, DO NOT TEST, ASSIST- 
BOOST, OR CHARGE. THE BATTERY MAY ARC 
INTERNALLY AND EXPLODE. PERSONAL INJURY 
AND/OR VEHICLE DAMAGE MAY RESULT. 

e EXPLOSIVE HYDROGEN GAS FORMS IN AND 
AROUND THE BATTERY. DO NOT SMOKE, USE 
FLAME, OR CREATE SPARKS NEAR THE BATTERY. 
PERSONAL INJURY AND/OR VEHICLE DAMAGE 
MAY RESULT. | 

e THE BATTERY CONTAINS SULFURIC ACID, 
WHICH IS POISONOUS AND CAUSTIC. AVOID CON- 
TACT WITH THE SKIN, EYES, OR CLOTHING. IN 
THE EVENT OF CONTACT, FLUSH WITH WATER 
AND CALL A PHYSICIAN IMMEDIATELY. KEEP OUT 
OF THE REACH OF CHILDREN. 7 

e IF THE BATTERY IS EQUIPPED WITH REMOV- 
ABLE CELL CAPS, BE CERTAIN THAT EACH OF 
THE CELL CAPS IS IN PLACE AND TIGHT BEFORE 
THE BATTERY IS RETURNED TO SERVICE. PER- 
SONAL INJURY AND/OR VEHICLE DAMAGE MAY 
RESULT FROM LOOSE OR MISSING CELL CAPS. 


Before proceeding with this test, completely charge 
the battery as described in Battery Charging in this 
eroup. : 

(1) Before measuring the open-circuit voltage, the 
surface charge must be removed from the battery. 
Turn the headlamps on for 15 seconds, then allow up 
to five minutes for the battery voltage to stabilize. 

(2) Remove both battery cables, negative cable 
first. 

(3) Using a voltmeter connected to the battery 
posts (refer to the instructions provided with the 
voltmeter), measure the open-circuit voltage (Fig. 4). 











Fig. 4 Testing Open-Circuit Voltage 


See the Open-Circuit Voltage chart. This voltage 
reading will indicate the battery state-of-charge, but 
will not reveal its cranking capacity. If a battery has 
an open-circuit voltage reading of 12.4 volts or 
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greater, it may be load tested to reveal its cranking 
capacity. See Load Test in this group for more infor- 
mation. | 


Sivan Gueulk volte 
11.7 volts or less POH OM 
42.0 volts 7 2% | : 

42.2 volts 50% 7 


424A volts — 75% 
12.6 volts or more 100% oe 
LOAD TEST 


A battery load test will verify the battery cranking 
capacity. The test is based on the Cold Cranking 
Amperage (CCA) rating of the battery. See the Bat- 
tery Classifications and Ratings chart in Specifica- 
tions at the back of this group. 















WARNING: IF THE BATTERY SHOWS SIGNS OF 
FREEZING, LEAKING, LOOSE POSTS, OR LOW 
ELECTROLYTE LEVEL, DO NOT TEST, ASSIST- 
BOOST, OR CHARGE. THE BATTERY MAY ARC 
INTERNALLY AND EXPLODE. PERSONAL INJURY 
AND/OR VEHICLE DAMAGE MAY RESULT. 

e EXPLOSIVE HYDROGEN GAS FORMS IN AND 
AROUND THE BATTERY. DO NOT SMOKE, USE 
FLAME, OR CREATE SPARKS NEAR THE BATTERY. 
PERSONAL INJURY AND/OR VEHICLE DAMAGE 
MAY RESULT. : | : 

e THE BATTERY CONTAINS SULFURIC ACID, 
WHICH IS POISONOUS AND CAUSTIC. AVOID CON- 
TACT WITH THE SKIN, EYES, OR CLOTHING. IN 
THE EVENT OF CONTACT, FLUSH WITH WATER 
AND CALL A PHYSICIAN IMMEDIATELY. KEEP OUT 
OF THE REACH OF CHILDREN. | 

e IF THE BATTERY IS EQUIPPED WITH REMOV- 
ABLE CELL CAPS, BE CERTAIN THAT EACH OF 
THE CELL CAPS IS IN PLACE AND TIGHT BEFORE 
THE BATTERY IS RETURNED TO SERVICE. PER- 
SONAL INJURY AND/OR. VEHICLE DAMAGE MAY 
RESULT FROM LOOSE OR MISSING CELL CAPS. 


Before proceeding with this test, completely charge 
the battery as described in Battery Charging in this 
eroup. : 

(1) Remove both battery cables, negative cable 
first. The battery top and posts should be clean. 

(2) Connect a suitable volt-ammeter-load tester 
(Fig. 5) to the battery posts (Fig. 6). Refer to the 
operating instructions provided with the tester being 
used. Check the open-circuit voltage (no load) of the 
battery. Open-circuit voltage must be 12.4 volts or 
greater. | 
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Fig. 5 Volt-Ammeter-Load Tester - Typical 
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Fig. 6 Volt-Ammeter-Load Tester Connections 


(3) Rotate the load control knob (carbon pile rheo- 
stat) to apply a 300 ampere load to the battery for 15 
seconds, then return the control knob to the Off posi- 
tion (Fig. 7). This will remove the surface charge 
from the battery. 
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Fig. 7 Remove Surface Charge from Battery 


(4) Allow the battery to stabilize to open-circuit 
voltage. It may take up to five minutes for the bat- 
_ tery voltage to stabilize. 


- Xd 


(5) Rotate the load control knob to maintain a load 
equal to 50% of the battery’s CCA rating (Fig. 8). 
After 15 seconds, record the loaded voltage reading, 
then return the load control knob to the Off position. 
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Fig. 8 Load 50% CCA Rating - Note Voltage 


(6) The voltage drop will vary with the battery 
temperature at the time of the load test. The battery 
temperature can be estimated by using the ambient 
temperature during the past several hours. If the 
battery has been charged, boosted, or loaded a few 
minutes prior to the test, the battery will be some- 
what warmer. See the Load Test Temperature chart 
for the proper loaded voltage reading. 


Load Test Temperature 


[a5 vots 

[savers [8 

SN 
3 
20 
10 














9.1 volts 


8.9 volts 


8.7 volts 
8. 5 volts 


(7) If the voltmeter os falls below 9.6 volts, at 
a minimum battery temperature of 21°C (70°F), the 
battery is faulty and must be replaced. 


IGNITION-OFF DRAW TEST 


Ignition-Off Draw (IOD) refers to power being 
drained from the battery with the ignition switch in 
the Off position. A normal vehicle electrical system 
will draw from 5 to 20 milliamperes (0.005 - 0.020 
ampere) with the ignition switch in the Off position, 
and all non-ignition controlled circuits in proper 





DIAGNOSIS AND TESTING (Continued) 


working order. The 20 milliamperes are needed to 
supply Powertrain Control Module (PCM) memory, 
digital clock memory, and electronically tuned radio 
memory. | 

A vehicle that has not been operated for approxi- 
mately 20 days, may discharge the battery to an 
inadequate level. When a vehicle will not be used for 
20 days or more (stored), remove the IOD fuse from 
the Power Distribution Center (PDC). This will 
reduce battery discharging. 

Excessive [OD can be caused by: 

e Electrical items left on 

e Faulty or improperly adjusted switches 

e An internally shorted generator 

e Intermittent shorts in the wiring. 

If the IOD is over 20 milliamperes, the problem 
must be found and corrected before replacing a bat- 
tery. In most cases, the battery can be charged and 
returned to service. 


DIAGNOSIS 


CAUTION: Testing for high-amperage |OD must be 
performed first to prevent damage to most milliam- 
pere meters. 


(1) Verify that all electrical accessories are off. 
Turn off all lamps, remove the ignition key, and close 
all doors. If the vehicle is equipped with a illumi- 
nated entry system or electronically tuned radio, 
allow the electronic timer function of these systems 
to automatically shut off (time out). This may take 
up to three minutes. 

(2) Determine that the underhood lamp is operat- 
ing properly, then disconnect the lamp or remove the 
bulb. | 

(3) Disconnect the battery negative cable. 

(4) Connect a typical 12-volt test lamp (low-watt- 
age bulb) between the disconnected battery negative 
cable clamp and the battery negative terminal post. 
Make sure that the doors remain closed so that the 
illuminated entry system is not activated. The test 
lamp may light brightly for up to three minutes, or 
may not light at all, depending upon the vehicle’s 
electrical equipment. The term “brightly,” as used 
throughout the following tests, implies the brightness 
of the test lamp will be the same as if it were con- 
nected across the battery. The test lamp must be 
securely clamped to the battery negative cable clamp 
and the battery negative terminal post. If the conti- 
nuity between the battery negative terminal post and 
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cable clamp is lost during any part of the IOD test, 
the electronic timer function will be activated and all 
tests must be repeated. 

(5) After three minutes, the test lamp should turn 
off or be dimly lit, depending upon the vehicle’s elec- 
trical equipment. If the test lamp remains brightly 
lit, do not disconnect it. Remove each fuse or circuit 
breaker (refer to Group 8W - Wiring Diagrams for 
more information) until the test lamp is either off, or 
dimly lit. This will isolate each circuit and identify 
the source of the high-amperage IOD. If the test 
lamp is still brightly lit after disconnecting each fuse 
and circuit breaker, disconnect the wiring harness 
from the generator. If the test lamp now turns off or 
is dimly lit, refer to Group 8C - Charging System to 
diagnose the faulty charging system. Do not discon- 
nect the test lamp. After the high-amperage IOD has 
been corrected, the low-amperage IOD may be. 
checked. It is now safe to install a milliampere meter 
to check the low-amperage IOD. | 

(6) With the test lamp still connected securely, 
clamp a milliampere meter between the battery neg- 
ative terminal post and the negative cable clamp. 


CAUTION: Do not open any doors, or turn on any 
electrical accessories, with the test lamp discon- 
nected or the milliampere meter may be damaged. 


(7) Disconnect the test lamp. Observe the milliam- 
pere meter. The current draw should not exceed 20 
milliamperes (0.020 ampere). If the draw exceeds 20 
milliamperes, isolate each circuit by removing the 
circuit breakers and fuses. The milliampere meter 
reading will drop when the source of the draw is dis- 
connected. Repair this circuit as required, whether it 
is a wiring short, incorrect switch adjustment or a 
component failure. 


SERVICE PROCEDURES 


BATTERY CHARGING 


A battery is fully-charged when: 

e All cells are gassing freely during battery charg- 
ing. 

e A green color is visible in the sight glass of the 
built-in test indicator. 

e Three corrected specific gravity tests, taken at 
1-hour intervals, indicate no increase in the specific 
eravity. | 

e Open-circuit voltage is 12.4 volts or above. 
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WARNING: IF THE BATTERY SHOWS SIGNS OF 
FREEZING, LEAKING, LOOSE POSTS, OR LOW 
ELECTROLYTE LEVEL, DO NOT TEST, ASSIST- 
BOOST, OR CHARGE. THE BATTERY MAY ARC 
INTERNALLY AND EXPLODE. PERSONAL INJURY 
AND/OR VEHICLE DAMAGE MAY RESULT. 

e EXPLOSIVE HYDROGEN GAS FORMS IN AND 
AROUND THE BATTERY. DO NOT SMOKE, USE 
FLAME, OR CREATE SPARKS NEAR THE BATTERY. 
PERSONAL INJURY AND/OR VEHICLE DAMAGE 
MAY RESULT. | 

e THE BATTERY CONTAINS SULFURIC ACID, 
WHICH IS POISONOUS AND CAUSTIC. AVOID CON- 
TACT WITH THE SKIN, EYES, OR CLOTHING. IN 
THE EVENT OF CONTACT, FLUSH WITH WATER 
AND CALL A PHYSICIAN IMMEDIATELY. KEEP OUT 
OF THE REACH OF CHILDREN. 

e IF THE BATTERY IS EQUIPPED WITH REMOV- 
ABLE CELL CAPS, BE CERTAIN THAT EACH OF 
THE CELL CAPS IS IN PLACE AND TIGHT BEFORE 
THE BATTERY IS RETURNED TO SERVICE. PER- 
SONAL INJURY AND/OR VEHICLE DAMAGE MAY 
RESULT FROM LOOSE OR MISSING CELL CAPS. 


CAUTION: Always disconnect the battery negative 
cable before charging a battery. Do not exceed 16.0 
volts while charging a battery. Damage to the vehi- 
cle electrical system components may result. 


e Battery electrolyte will bubble inside the bat-. 


tery case during normal battery charging. Electro- 
lyte boiling or being discharged from the battery 
vents indicates a battery over-charging condition. 
Immediately reduce the charging rate or turn off the 
charger to evaluate the battery condition. Damage 
to the battery may result from over-charging. 

e The battery should not be hot to the touch. If 
the battery feels hot to the touch, turn off the 
charger and let the battery cool before continuing 
the charging operation. Damage to the battery may 
result. 


Some battery chargers are equipped with polarity- 
sensing circuitry. This circuitry protects the charger 
and/or battery from being damaged if they are 
improperly connected. If the battery state-of-charge 
is too low for the polarity-sensing circuitry to detect, 
the charger will not operate. This makes it appear 
that the battery will not accept charging current. 
Refer to the instructions provided with the battery 
charger to bypass the polarity-sensing circuitry. 

After the battery has been charged to 12.4 volts or 
greater, perform a load test to determine the battery 
cranking capacity. If the battery will endure a load 
test, return the battery to use. If the battery will not 
endure a load test, it is faulty and must be replaced. 


BATTERY - ee 
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Clean and inspect the battery holddowns, tray, ter- 
minals, posts, and top before completing service. See 
the Battery Removal and Installation procedures in 
this group for more information. 


CHARGING A COMPLETELY DISCHARGED 
BATTERY | 

The following procedure should be used to recharge 
a completely discharged battery. Unless this proce- 
dure is properly followed, a good battery may be 
needlessly replaced. 

(1) Measure the voltage at the battery posts with a 
voltmeter, accurate to 1/10 (0.10) volt (Fig. 9). If the 
reading is below 10 volts, the charge current will be 
low. It could take some time before the battery 
accepts a current greater than a few milliamperes. 
Such low current may not be detectable on the 
ammeters built into many chargers. 
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Fig. 9 Voltmeter Accurate to 1/10 Volt Connected 


(2) Disconnect the battery negative cable. Connect 
the battery charger leads. Some battery chargers are 
equipped with polarity-sensing circuitry. This cir- 
cuitry protects the charger and/or battery from being 
damaged if they are improperly connected. If the bat- 
tery state-of-charge is too low for the polarity-sensing 
circuitry to detect, the charger will not operate. This 
makes it appear that the battery will not accept 
charging current. Refer to the instructions provided 
with the battery charger to bypass the polarity-sens- 
ing circuitry. ; 

(3) Battery chargers vary in the amount of voltage 
and current they provide. The amount of time 
required for a battery to accept measurable charger 
current. at various voltages is shown in the Charge 


Rate chart. If the charge current is still not measur- 


able at the end of the charging time, the battery is 
faulty and must be replaced. If the charge current is 
measurable during the charging time, the battery 
may be good and the charging should be completed in 
the normal manner. 


SERVICE PROCEDURES (Continued) 






Charge Rate 






| 16.0 volts maximum —_| volts maximum | upto4 hours —upto4hours | 
| 14.0 to 15.9 volts up to 8 hours 
13.9 volts or less | up to 16 hours 


CHARGING TIME REQUIRED 

The time required to charge a battery will vary, 
_ depending upon the following factors: 

e Battery Capacity - A completely discharged 
heavy-duty battery requires twice the charging time 
of a small capacity battery. 

e Temperature - A longer time will be needed to 
charge a battery at -18°C (O°F) than at 27°C (80°F). 
When a fast charger is connected to a cold battery, 
the current accepted by the battery will be very low 
at first. As the battery warms, it will accept a higher 
charging current rate (amperage). 

e Charger Capacity - A charger that supplies 
only 5 amperes will require a longer charging time. A 
charger that supplies 20 amperes or more will 
require a shorter charging time. 

e State-Of-Charge - A completely discharged bat- 
tery requires more charging time than a partially 
discharged battery. Electrolyte is nearly pure water 
in a completely discharged battery. At first, the 
charging current (amperage) will be low. As the bat- 
tery charges, the specific gravity of the electrolyte 
will gradually rise. 






WARNING: NEVER EXCEED 20 AMPERES WHEN 
CHARGING A COLD (-1°C/30°F) BATTERY. THE BAT- 
TERY MAY ARC INTERNALLY AND EXPLODE. PER- 
SONAL INJURY AND/OR VEHICLE DAMAGE MAY 
RESULT. 


Battery Charging Timetable 


Charging 2. 10 | 20 
Amperage Amperes | Amperes | Amperes | 









Open Circuit 
H é Ke 
Voltage ours Charging at 21°C (70°F) 






| 12.0010 12.24 | Shours | 4hours | 2 hours 
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REMOVAL AND INSTALLA 


BATTERY 

(1) Turn the ignition switch to the Off position. 
Make sure all electrical accessories are off. 

(2) Loosen the cable terminal clamps and remove 
both battery cables, negative cable first. If necessary, 
use a puller to remove the terminal clamps from the 
battery posts (Fig. 10). 





oR 










BATTERY 
_-TERMINAL 
PULLER 


BATTERY ~ 
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Fig. 10 Remove Battery Terminal Clamp 


(3) Inspect the cable terminal clamps for corrosion 
and damage. Remove any corrosion using a wire 
brush or a post and terminal cleaning tool, and a 
sodium bicarbonate (baking soda) and warm water 
cleaning solution (Fig. 11). Replace any cable that 
has damaged or deformed terminal clamps. 


BATTERY 
CABLE 
TERMINAL 






TEST 
INDICATOR 





Fig. 11 Clean Battery Cable Terminal Clamp 
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WARNING: WEAR A SUITABLE PAIR OF RUBBER 
GLOVES (NOT THE HOUSEHOLD TYPE) WHEN 
REMOVING A BATTERY BY HAND. SAFETY 
GLASSES SHOULD ALSO BE WORN. IF THE BAT- 
TERY IS CRACKED OR LEAKING, THE ELECTRO- 
LYTE CAN BURN THE SKIN AND EYES. 


(4) Remove the battery holddowns (Fig. 12) and 
remove the battery from the vehicle. 
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Fig. 12 Battery Holddown 


(5) Inspect the battery tray and holddowns for cor- 
rosion or damage. Remove any corrosion using a wire 
brush and a sodium bicarbonate (baking soda) and 
warm water cleaning solution. Paint any exposed 
bare metal and replace any damaged parts. 

(6) Inspect the battery case for cracks or other 
damage that could result in electrolyte leaks. Also, 
check the battery terminal posts for looseness. Bat- 
teries with damaged cases or loose posts must be 
replaced. | 

(7) Check the electrolyte level in the battery. Use a 
putty knife or another suitable wide flat-bladed tool 
to pry the cell caps off (Fig. 13). Do not use a screw- 
driver. Add distilled water to each cell until the lig- 
uid reaches the bottom of the vent well. DO NOT 
OVERFILL. 

(8) Inspect the battery built-in test indicator sight 
glass for an indication of the battery condition. If the 
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Fig. 13 Removing Cell Caps 


battery is discharged, charge as required. See 
Built-In Test Indicator and Battery Charging in this 
group for more information. 

(9) If the battery is to be reinstalled, clean the out- 
side of the battery case and the top cover with a 
sodium bicarbonate (baking soda) and warm water 
cleaning solution to remove any acid film (Fig. 14). 
Rinse the battery with clean water. Ensure that the 
cleaning solution does not enter the battery cells 
through the vent holes. If the battery is being 
replaced, see the Battery Ratings and Classifications 
chart in Specifications at the back of this group. Con- 
firm that the replacement battery is the correct size 
and has the correct ratings for the vehicle. 
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Fig. 14 Clean Battery 


(10) Clean any corrosion from the battery terminal 
posts with a wire brush or a post and terminal 


REMOVAL AND INSTALLATION (Continued) 


cleaner, and a sodium bicarbonate (baking soda) and 
warm water cleaning solution (Fig. 15). 


TERMINAL 
BRUSH 













BATTERY 
CABLE 


TEST 
INDICATOR 


BATTERY 


J928B-30 


Fig. 15 Clean Battery Terminal Post 


(11) Position the battery in the tray. Ensure that 
the positive and negative terminal posts are correctly 
positioned. The cable terminal clamps must reach the 
correct battery post without stretching the cables 
(Fig. 16). 

(12) Loosely install the battery holddown hard- 
ware. Ensure that the battery base is correctly posi- 
tioned in the tray, then tighten the holddowns to 2.2 
N-m (20 in. lbs.). 


CAUTION: Be certain that the battery cables are 
connected to the correct battery terminals. Reverse 
polarity may damage electrical components. 


(13) Place an oiled felt washer on the battery pos- 
itive terminal post. 
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Fig. 16 Battery Cables 


(14) Install and tighten the battery positive cable 
terminal clamp. Then install and tighten the nega- 
tive cable terminal clamp. Tighten both cable termi- 
nal clamp bolts to 8.5 N-m (75 in. lbs.). 

(15) Apply a thin coating of petroleum jelly or 
chassis grease to the exposed surfaces of the cable 
terminal clamps and battery terminal posts. 


SPECIFICATIONS 
BATTERY 


Battery Classifications and Ratings 


BCI Group Cold 
Size Classifi- 
cation 
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85 








XI - STARTING SYSTEMS 8B - 1 
STARTING SYSTEMS 
CONTENTS 
page | page 
GENERAL INFORMATION CONTROL CIRCUIT TESTS . i en Sean enus 2 
INTRODUCTION ...................0.8. pee FEED: GIRGUIT TES i¢ as eceaas as pews aes 4 
OVER VIENY we ceceGsteueuacee mane anys seed 1 STARTER NOISE - 2.5L ENGINE ........... .f 
DESCRIPTION AND OPERATION | SIAR ING SYOIEME dese tcaeheoveesasacwes 2 
SIAR CNAME OAY = cutaned o¢eensenas veo eas 2 REMOVAL AND INSTALLATION 
SIAC wt gudkwaecdur aa ae mae at cee4ees 2 OTARTER RELAY ...................0008. 6 
STARTING OYOTENE a ¢ ss ae eel wuca wee ae 0's 1 DIAGIED. sacs eaee wea e se cee cued i 
DIAGNOSIS AND TESTING SPECIFICATIONS 
COLD CRANKING TEST ................... 4 SIARIING SYSTEM fae aws 550 ba eed.ere exes 9 


GENERAL INFORMATION 


OVERVIEW 


The battery, starting, and charging systems oper- 
ate with one another, and must be tested as a com- 
plete system. In order for the vehicle to start and. 
charge properly, all of the components involved in 
these systems must perform within specifications. 

Group 8A covers the battery, Group 8B covers the 
starting system, and Group 8C covers the charging 
system. Refer to Group 8W - Wiring Diagrams for 
complete circuit descriptions and diagrams. We have 
separated these systems to make it easiér to locate 
the information you are seeking within this Service 
Manual. However, when attempting to diagnose any 
of these systems, it is important that you keep their 
interdependency in mind. 

The diagnostic procedures used in these groups 
include the most basic conventional diagnostic meth- 
ods to the more sophisticated On-Board Diagnostics 
(OBD) built into the Powertrain Control Module 
(PCM). Use of a induction milliampere ammeter, volt/ 
ohmmeter, battery charger, carbon pile rheostat (load 
tester), and 12-volt test lamp may be required. 

All OBD-sensed systems are monitored by the 
PCM. Each monitored circuit is assigned a Diagnos- 
tic Trouble Code (DTC). The PCM will store a DTC in 
electronic memory for any failure it detects. See the 
On-Board Diagnostics Test in Group 8C - HATEIAE 
System for more information. 


INTRODUCTION | 


The starting system consists of: 

e Battery 

e Starter relay 

e Starter with an integral solenoid 
e Ignition switch 


e Park/neutral position switch (automatic trans- 
mission) 

e Wiring harness and connections. 

This group covers diagnosis of the complete start- 
ing system, except the battery. However, this group 
only covers service procedures for the starter and 
starter relay. Service procedures for other starting 
system components can be located as follows: 

e Battery - refer to Group 8A - Battery for the 
diagnostic and service procedures 

e Ignition switch - refer to Group 8D - reeon 
Systems for the service procedures 

e Park/neutral position switch - refer to Group 21 
- Transmission for the service procedures 

e Wiring harness and connections - refer to Group 
8W - Wiring Diagrams for the service procedures. 


DESCRIPTION AND OPERATION | 
STARTING SYSTEM 


The starting system components form two separate 
circuits. A high-amperage feed circuit that feeds the 
starter between 150 and 350 amperes, and a low-am- 
perage control circuit that operates on less than 20 
amperes. 

Battery voltage is supplied through the low-amper- 
age control circuit to the coil battery terminal of the 
starter relay when the ignition switch is turned to 
the Start position. 

If the vehicle is equipped with an automatic trans- 
mission, the park/neutral position switch is installed 
in series between the starter relay coil ground termi- 
nal and ground. This normally open switch closes 
only with the automatic transmission gear selector in 
the Neutral or Park positions. In vehicles with a 
manual transmission, the starter relay coil ground 
terminal is always grounded. 
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With the starter relay coil now energized, the nor- 
mally open relay contacts close. The relay contacts 
connect the relay common feed terminal to the relay 
normally open terminal. The closed relay contacts 
energize the starter solenoid coil windings. 

The energized solenoid pull-in coil pulls in the sole- 
noid plunger. The solenoid plunger pulls the shift 
lever in the starter. This engages the starter overrun- 
ning clutch and pinion gear with the starter ring 
gear on the flywheel (manual transmission) or torque 
converter drive plate (automatic transmission). 

As the solenoid plunger reaches the end of its 
travel, the solenoid contact disc completes the high- 
amperage starter feed circuit and energizes the sole- 
noid plunger hold-in coil. Current now flows between 
the solenoid battery terminal and the starter motor, 
energizing the starter. 

Once the engine starts, the overrunning clutch pro- 
tects the starter from damage by allowing the starter 
pinion gear to spin faster than the pinion shaft. 
When the driver releases the ignition switch to the 
On position, the starter relay coil is de-energized. 
This causes the relay contacts to open. When the 
relay contacts open, the starter solenoid plunger 
hold-in coil is de-energized. 

When the solenoid plunger hold-in coil is de-ener- 
gized, the solenoid plunger return spring returns the 
plunger to its relaxed position. This causes the con- 
tact disc to open the starter feed circuit, and the shift 
lever to disengage the overrunning clutch and pinion 
gear from the starter ring gear. 


STARTER 


The starter motor incorporates several features to 
create a reliable, efficient, compact and lightweight 
unit. A planetary gear system (intermediate trans- 
mission) is used between the electric motor and the 
pinion gear. This feature makes it possible to reduce 
the dimensions of the starter. At the same time, it 
allows higher armature rotational speed and delivers 
increased torque through the pinion gear to the 
starter ring gear on the flywheel (manual transmis- 
sion) or torque converter drive plate (automatic 
transmission). | 

The use of a permanent magnet field also reduces 
the size and weight of the starter. The permanent 
magnet field consists of four high-strength perma- 
nent magnets. The magnets are aligned according to 
their polarity, and are permanently mounted in the 
starter field frame. | 

The starter motors for all engines are activated by 
a solenoid mounted to the overrunning clutch hous- 
ing. However, the starter motor and solenoid are ser- 
viced only as a complete assembly. [f either 
component fails, the entire assembly must be 
replaced. 
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CAUTION: Permanent magnet starters are highly 
sensitive to hammering, shocks, and external pres- 
sure. The permanent magnets may be damaged and 
the starter rendered unserviceable, if subjected to 
any of these conditions. 

e The starter motor must not be clamped in a 
vise by the starter field frame. Doing so may dam- 
age the permanent magnets. The starter should 
only be clamped by the mounting flange. 

e Do not connect the starter motor incorrectly when 
testing. Reverse polarity may damage the permanent 
magnets and render the starter unserviceable. 


STARTER RELAY 


The starter relay is a International Standards 
Organization (ISO) micro-relay. The terminal desig- 
nations and functions are the same as a conventional 
ISO relay. However, the micro-relay terminal orienta- 
tion (or footprint) is different, current capacity is 
lower, and the relay case dimensions are smaller 
than on the conventional ISO relay. 

The starter relay is a electro-mechanical device 
that switches current to the pull-in coil of the starter 
solenoid when the ignition switch is turned to the 
Start position. See the Diagnosis and Testing section 
of this group for more information on the starter 
relay. 

The starter relay is located in the Power Distribu- 
tion Center (PDC), in the engine compartment. Refer 
to the PDC label for relay identification and location. 


DIAGNOSIS AND TESTING 
STARTING SYSTEM 


For circuit descriptions and diagrams, refer to 


 8W-21 - Starting System in Group 8W - Wiring Dia- 


grams. 


INSPECTION 

Before removing any unit from the starting system 
for repair or diagnosis, perform the following inspec- 
tions: | 

e Battery - Visually inspect the battery for indi- 
cations of physical damage and loose or corroded 
cable connections. Determine the state-of-charge and 
cranking capacity of the battery. Charge or replace 
the battery, if required. Refer to Group 8A - Battery 
for more information. | 

e Ignition Switch - Visually inspect the ignition 
switch for indications of physical damage and loose 
or corroded wiring connections. 

e Park/Neutral Position Switch - Visually 
inspect the park/neutral position switch for indica- 
tions of physical damage and loose or corroded wiring 
connections. 
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e Starter Relay - Visually inspect the starter e Starter Solenoid - Visually inspect the starter 
relay for indications of physical damage and loose or ' solenoid for indications of physical damage and loose 
corroded terminal connections. or corroded wiring connections. 

e Starter - Visually inspect the starter for indica- e Wiring - Visually inspect the wiring for damage. 


tions of physical damage and loose or corroded wiring Repair or replace the faulty wiring, as required. 
connections. | 












































Starting System Diagnosis 


| GONDTTON [POSSIBLE CAUSE —=|_—=SCORREGTION Cs 

| STARTER FAILS TO | 1. Battery discharged or faulty. 1. Refer to Group 8A - Battery. Charge or | 

| ENGAGE. 2. Starting circuit wiring faulty. | replace battery, if required. 

: 3. Starter relay faulty. 2. See Cold Cranking Test, in this group. 

| 4. Ignition switch faulty. Test and repair feed and/or control circuits, | 
5. Park/Neutral position switch (auto trans) | if required. | 

faulty or misadjusted. | 3. See Relay Test, in this group. Replace 

| 6. Starter solenoid faulty. relay, if required. 

7. Starter assembly faulty. 4. See Ignition Switch Tesi, in this group. 

Replace switch, if required. 

5. See Park/Neuiral Position Switch Test, in | 

this group. Replace switch, if required. 

6. See Solenoid Test, in this Group. 

Replace starter assembly, if required. 

7. lf all other starting system componenis 

| and circuits check OK, replace starter 

assembly. 











































| STARTER 
ENGAGES, FAILS 
TO TURN ENGINE. 


1. Refer to Group 8A - Battery. Charge or 
| replace battery, if required. 
2. See Cold Cranking Test, in this group. 
| Test and repair feed and/or control circuits, 
if required. 
3. If all other starting system components 
and circuits check OK, replace starter 
assembly. 
4. Refer to Group 9 - Engine, for diagnostic 
|} and service procedures. i 


. Battery discharged or faulty. 
. Starting circuit wiring faulty. 
. Starter assembly faulty. 

. Engine seized. 






&@®ONM — 





















| 1. Remove starter as described in this 
group. Inspect ring gear on torque 
converter or flywheel and replace, if 
required. 
2. If all other starting system components 
| and circuits check OK, replace starter 
| assembly. 


STARTER 

| ENGAGES, SPINS 

| OUT BEFORE 
ENGINE STARTS. 


. Broken teeth on starter ring gear. 7 
2. Starter assembly faulty. 































| 1. Install starter as described in this group. 
| Tighten starter mounting hardware to 
| correct torque specifications. 
| 2. See Relay Test, in this group. Replace 
| relay, if required. 
| 3. See Ignition Switch Test, in this group. 
| Replace switch, if required. 
| 4. If all other starting system components 
and circuits check OK, replace starter 
| assembly. 


. Starter improperly installed. 
. Starter relay faulty. 

. Ignition switch faulty. 

. Starter assembly faulty. 


STARTER DOES is 
| NOT DISENGAGE. 
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DIAGNOSIS AND TESTING (Continued) 
COLD CRANKING TEST 


For circuit descriptions and diagrams, refer to 
8W-21 - Starting System in Group 8W - Wiring Dia- 
erams. The battery must be fully-charged and load- 
tested before proceeding. Refer to Group 8A - Battery 
for more information. 

(1) Connect a suitable volt-ampere tester to the 
battery terminals (Fig. 1). Refer to the operating 
instructions provided with the tester being used. 


NEGATIVE 
CLAMP 


~ POSITIVE 
CLAMP 









\. INDUCTION 
\ AMMETER 
CLAMP 


948 A-24 


Fig. 1 Volts-Amps Tester Connections - Typical 


(2) Fully engage the parking brake. 

(3) Place the manual transmission gearshift selec- 
tor lever in the Neutral position, or the automatic 
transmission gearshift selector lever in the Park 
position. | 

(4) Verify that all lamps and accessories. are 
turned off. 

(5) Unplug the Automatic Shut-Down (ASD) relay 
to prevent the engine from starting. The ASD relay is 
located in the Power Distribution Center (PDC). 
Refer to the PDC label for ASD relay identification 
and location. 

(6) Rotate and hold the ignition switch in the Start 
position. Note the cranking voltage and current 
(amperage) draw. 

(a) If the voltage reads above 9.6 volts and the 
current (amperage) draw reads above specifica- 
tions, see the Feed Circuit Tests in this group. 

(b) If the voltage reads 12.5 volts or greater and 
the current (amperage) draw reads below specifica- 
tions, see the Control Circuit Tests in this group. 


NOTE: A cold engine will increase the starter cur- 
rent (amperage) draw reading, and reduce the bat- 
tery voltage reading. 


FEED CIRCUIT TESTS 


The starter feed circuit tests (voltage drop method) 
will determine if there is excessive resistance in the 
high-amperage circuit. For circuit descriptions and 
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diagrams, refer to 8W-21 - Starting System in Group 
8W -Wiring Diagrams. 

When performing these tests, it is important to 
remember that the voltage drop is giving an indica- 
tion of the resistance between the two points at 
which the voltmeter probes are attached. 

Example:When testing the resistance of the bat- 
tery positive cable, touch the voltmeter leads to the 
battery positive cable clamp and the cable connector 
at the starter solenoid. If you probe the battery pos- 
itive terminal post and the cable connector at the 
starter solenoid, you are reading the combined volt- 
age drop in the battery positive cable clamp-to-termi- 
nal post connection and the battery positive cable. 

The following operation will require a voltmeter 
accurate to 1/10 (0.10) volt. Before performing the 
tests, be certain the following procedures are accom- 
plished: 

e Battery is fully-charged. Refer to Group 8A - 
Battery for more information. 

e Fully engage the parking brake. | 

e Place the manual transmission gearshift selector 
lever in the Neutral position. Place the automatic trans- 
mission gearshift selector lever in the Park position. 

e Unplug the Automatic Shut-Down (ASD) relay to 
prevent the engine from starting. The relay is located 
in the Power Distribution Center (PDC). Refer to the 
PDC label for ASD relay identification and location. 

(1) Connect the positive lead of the voltmeter to 
the battery negative terminal post. Connect the neg- 
ative lead of the voltmeter to the battery negative 
cable clamp (Fig. 2). Rotate and hold the ignition 
switch in the Start position. Observe the voltmeter. If 
voltage is detected, correct the poor contact between 
the cable clamp and the terminal post. 


VOLTMETER 





898A-17 


Fig. 2 Test Battery Connection Resistance - Typical 


(2) Connect the positive lead of the voltmeter to 
the battery positive terminal post. Connect the nega- 
tive lead of the voltmeter to the battery positive cable 
clamp. Rotate and hold the ignition switch in the 
Start position. Observe the voltmeter. If voltage is 
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detected, correct the poor contact between the cable 
clamp and the terminal post. 

(3) Connect the voltmeter to measure between the 
battery positive terminal post and the starter sole- 
noid battery terminal stud (Fig. 3). Rotate and hold 
the ignition switch in the Start position. Observe the 
voltmeter. If the reading is above 0.2 volt, clean and 
tighten the battery cable connection at the solenoid. 
Repeat the test. If the reading is still above 0.2 volt, 
replace the faulty battery positive cable. 


BATTERY 
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MOTOR 898A-20 


VOLTMETER oO € 
Fig. 3 Test Battery Positive Cable Resistance - Typical 


(4) Connect the voltmeter to measure between the 
battery negative terminal post and a good clean ground 
on the engine block (Fig. 4). Rotate and hold the igni- 
tion switch in the Start position. Observe the voltmeter. 
If the reading is above 0.2 volt, clean and tighten the 
battery negative cable attachment on the engine block. 
Repeat the test. If the reading is still above 0.2 volt, 
replace the faulty battery negative cable. 
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Fig. 4 Test Ground Circuit Resistance -Typical 


(5) Connect the positive lead of the voltmeter to the 
starter housing. Connect the negative lead of the voltme- 
ter to the battery negative terminal post (Fig. 5). Rotate 
and hold the ignition switch in the Start position. 
Observe the voltmeter. If the reading is above 0.2 volt, 
correct the poor starter to engine block ground contact. 
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Fig. 5 Test Starter Ground - Typical 


If the resistance tests detect no feed circuit prob- 
lems, remove the starter and see the Solenoid Test in 
this group. 


CONTROL CIRCUIT TESTS 

For circuit descriptions and diagrams, refer to 
8W-21 - Starting System in Group 8W - Wiring Dia- 
grams. The starter control circuit consists of: 

e Battery 

e Starter relay 

e Starter solenoid 

e Ignition switch 

e Park/neutral position switch (automatic trans- 
mission) 

e Wiring harness and connections. 

Test procedures for these components should be 
performed in the order in which they are listed, as 
follows: 


SOLENOID TEST ; 

Remove the starter as described in this group. 
Then proceed as follows: 

(1) Disconnect the wire from the solenoid field coil 
terminal. 

(2) Check for continuity between the solenoid termi- 
nal and the field coil terminal with a continuity tester 
(Fig. 6). There should be continuity. If OK, go to Step 3. 
If not OK, replace the faulty starter assembly. 





SOLENOID >? 





Fig. 6 Continuity Test Between Solenoid Terminal 
and Field Coil Terminal 
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(3) Check for continuity between the solenoid ter- 
minal and the solenoid case (Fig. 7). There should be 
continuity. If OK, go to Step 4. If not OK, replace the 
faulty starter assembly. 


SOLENOID 
TERMINAL 


SOLENOID 








Fig. 7 Continuity Test Between Solenoid Terminal 
and Solenoid Case 


(4) Connect the solenoid field coil wire to the field 
coil terminal. | a 
(5) Install the starter as described in this group. 


RELAY TEST 

The starter relay is located in the Power Distribu- 
tion Center (PDC), in the engine compartment. Refer 
to the PDC label for starter relay identification and 
location. | | tT 

Remove the starter relay from the PDC to perform 
the following tests: 

(1) A relay in the de-energized position should 
have continuity between terminals 87A and 30, and 
no continuity between terminals 87 and 30. If OK, go 
to Step 2. If not OK, replace the faulty relay. 

(2) Resistance between terminals 85 and 86 (elec- 
tromagnet) should be 75+5 ohms. If OK, go to Step 
3. If not OK, replace the faulty relay. : 

(3) Connect a battery to terminals 85 and 86. 
There should now be continuity between terminals 
30 and 87, and no continuity between terminals 87A 
and 30. If OK, see the Relay Circuit Test in this 
group. If not OK, replace the faulty relay. 





9514-16 


Starter Relay 





RELAY CIRCUIT TEST | z | 


(1) The relay common feed terminal cavity (30) is 
connected to battery voltage and should be hot at all 
times. If OK, go to Step 2. If not OK, repair the open 
circuit to the PDC fuse as required. | 

(2) The relay normally closed terminal (87A) is 
connected to terminal 30 in the de-energized position, 
but is not used for this application. Go to Step 3. 

(3) ‘The relay normally open terminal (87) is con- 
nected to the common feed terminal (80) in the ener- 
gized position. This terminal supplies battery voltage 
to the starter solenoid field coils. There should be 
continuity between the cavity for relay terminal 87 
and the starter solenoid terminal at all times. If OK, 
go to Step 4. If not OK, repair the open circuit to the 
starter solenoid as required. 

(4) The coil battery terminal (86) is connected to 
the electromagnet in the relay. It is energized when 
the ignition switch is held in the Start position. 
Check for battery voltage at the cavity for relay ter- 
minal 86 with the ignition switch in the Start posi- | 
tion, and no voltage when the ignition switch is 
released to the On position. If OK, go to Step 5. If 
not OK, check for an open or short circuit to the igni- 
tion switch and repair, if required. If the circuit to 
the ignition switch is OK, see the Ignition Switch 
Test in this group. 

(5) The coil ground terminal (85) is connected to 
the electromagnet in the relay. On vehicles with an 
automatic transmission, it is grounded through the 
park/neutral position switch only when the gearshift 
selector lever is in the Park or Neutral positions. On 
vehicles with a manual transmission, it is grounded 
at all times. Check for continuity to ground at the 
cavity for relay terminal 85. If not OK with an auto- 
matic transmission, check for an open or short circuit 
to the park/neutral position switch and repair, if 
required. If the circuit to the park/neutral position 
switch is OK, see the Park/Neutral Position Switch 
Test in this group. If not OK with a manual trans- 
mission, repair the circuit to ground as required. 


PARK/NEUTRAL POSITION SWITCH TEST 
For testing of the park/neutral position switch, 
refer to Group 21 - Transmission. - 


IGNITION SWITCH TEST 

(1) Disconnect the battery negative cable. 

(2) Remove the steering column shrouds and dis- 
connect the ignition switch harness connector. Refer 
to Group 8D - Ignition Systems for the procedures. 

(3) With ignition switch in the On position, check 
for continuity between ignition switch terminals 1 
and 7. These are the terminals at each end of the 
switch connector. There should be no continuity. If 
OK, go to Step 4. If not OK, replace the: faulty 
switch. © | , 
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CONDITION 
. VERY HIGH FREQUENCY 


WHINE BEFORE ENGINE | 
STARTS; ENGINE STARTS OK. | 


. VERY HIGH FREQUENCY 
WHINE AFTER ENGINE STARTS 
WITH IGNITION KEY RELEASED. | 
ENGINE STARTS OK. | 


. ALOUD “WHOOP” AFTER 
ENGINE STARTS WHILE 
STARTER MOTOR IS ENGAGED. 


clutch. 


. A“RUMBLE,” “GROWL,” OR 
“KNOCK” AS STARTER MOTOR 
COASTS TO STOP AFTER 
ENGINE STARTS. 


starter motor armature. 


POSSIBLE CAUSE | 


| 1. Excessive distance between pinion gear and 
flywheel/drive plate gear. 


. Insufficient distance between starter motor 
pinion gear and flywheel/drive plate runout 
can cause noise to be intermittent. 


. Most probably cause is defective overrunning 


4. Most probable cause is bent or unbalanced 
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CORRECTION 





. Move starter motor toward flywheel/drive 
plate by removing shim(s), if possible. 


. Shim starter motor away from flywheel/drive | 
plate. Inspect flywheel/drive plate for 
damage; bent, unusual wear, and excessive | 
runout. Replace flywheel/drive plate as 
necessary. 


. Replace starter motor. 


. Replace starter motor. 


NOTE: A high frequency whine during cranking is normal for this starter motor. 


Fig. 8 Starter Noise Diagnosis 


(4) With the ignition switch held in the Start posi- 
tion, check for continuity between ignition switch ter- 
minals 1 and 7. There should be continuity. If not 
OK, replace the faulty switch. 


STARTER NOISE - 2.5L ENGINE 

See the Starter Noise Diagnosis chart (Fig. 8). If 
the complaint is similar to Conditions 1 and 2 in the 
chart, correction can be made by shimming the 
starter using the following procedures: 


CAUTION: Disconnect the battery negative cable to 
prevent the engine from starting. 


(1) If the complaint is similar to Condition 1, the 
starter must be moved toward the starter ring gear 
by removing shims (Fig. 9). 


NOTE: The shim thickness is 0.381 mm (0.015 in.), 
and the shims may be stacked if additional thick- 
ness is required. 


(2) If the complaint is similar to Condition 2, the 
starter must be moved away from the starter ring 
gear. This is done by installing shim(s) across both 
starter mounting pads. More than one shim may be 
required. 


NOTE: This is a condition that will generally cause 
broken starter (flywheel/drive plate) ring gear teeth 
or broken starter housings. 


J958A-5 
STARTER 
MOTOR | 
SHIM—~_ 

J908C-1 





Fig. 9 Starter Shim 
REMOVAL AND INSTALLATION 


STARTER 


2.5L ENGINE 

(1) Disconnect the battery negative cable. 

(2) Remove the exhaust clamp from the bracket 
(Fig. 10). 

(3) If equipped with an automatic transmission, 
remove the nut and bolt from the forward end of the 
brace rod. 

(4) If equipped with an automatic transmission, 
remove the nut from the lower end of the brace rod. 

(5) If equipped with an automatic transmission, 
remove the brace rod and bracket. 


8B - & 


Os + REMOVE NUT 
eis ") 74 NeM (55 FT.-LBS.) 







— REMOVE BRACKET 






REMOVE BRACE ROD 
(AUTOMATIC ONLY) 





REMOVE NUT AND 
BOLT 74 NeM ATA 
(55 FT.-LBS. ) SS 


Fig. 10 Exhaust Clamp and Brace Remove 


(6) If equipped with a manual transmission, 
remove the nut, bolt, and bracket from the bellhous- 
ing. 

(7) Disconnect the battery and solenoid leads from 
the starter solenoid (Fig. 11). 


SOLENOID 
B+ 


> \ 
Qi yy 
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Fig. 11 Starter Remove/Install - 2.5L Engine 
(8) Remove the starter mounting bolts, starter 
motor and any shims. 


NOTE: The shim thickness is 0.381 mm (0.015 in.). 
The shims may be stacked if additional thickness is 
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required. See the diagnosis for Starter Noise -2.5L 
Engine in this group for more information. 


(9) Reverse the removal procedures to install. 
Tighten the starter hardware as follows: 

e Starter mounting bolts - 45 N-m (33 ft. lbs.) 

e Battery lead terminal nut - 10 N-m (90 in. lbs.) 

e Solenoid lead terminal nut - 6 N-m (55 in. lbs.). 


4.0L ENGINE 

(1) Disconnect the battery negative cable. 

(2) Raise and support the vehicle. 

(3) Disconnect the battery and solenoid leads from 
the starter solenoid. 

(4) Remove starter lower mounting bolt (Fig. 12). 
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Fig. 12 Starter Remove/install - 4.0L Engine 


(5) Remove the starter upper mounting bolt and 
remove the starter. 

(6) Reverse the removal procedures to install. 
Tighten the starter hardware as follows: 

e Starter upper mounting bolt - 55 N-m (40 ft. 
Ibs.) 

e Starter lower mounting bolt - 41 N-m (80 ft. lbs.) 

e Battery lead terminal nut - 10 N-m (90 in. lbs.) 

e Solenoid lead terminal nut - 6 N-m (55 in. lbs.). 


STARTER RELAY 


(1) Disconnect the battery negative cable. 

(2) Remove the cover from the Power Distribution 
Center (PDC) (Fig. 18). 

(3) Refer to the label on the PDC for starter relay 
identification and location. 

(4) Remove the starter relay by unplugging it from 
the PDC. 
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Fig. 13 Power Distribution Center 


(5) Install the starter relay by aligning the relay 
terminals with the cavities in the PDC and plugging 
the relay in. 

(6) Install the PDC cover. 

(7) Connect the battery negative cable. 

(8) Test the relay operation. 
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SPECIFICATIONS 
STARTING SYSTEM 


Starter and Solenoid 
















Free Running Test 
Maximum Amperage 
Draw 







90 Amperes - 2.5L 
80 Amperes - 4.0L 


*Cranking Amperage 130 Amperes - 2.5L 
Draw Test 160 Amperes - 4.0L . 
*Test at operating temperature. Cold engine, tight 
(new) engine, or heavy oil will increase starter 

amperage draw. 
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GENERAL INFORMATION 


OVERVIEW 


The battery, starting, and charging systems oper- 
ate with one another, and must be tested as a com- 
plete system. In order for the vehicle to start and 
charge properly, all of the components involved in 
these systems must perform within specifications. 

Group 8A covers the battery, Group 8B covers the 
starting system, and Group 8C covers the charging sys- 
tem. Refer to Group 8W - Wiring Diagrams for complete 
circuit descriptions and diagrams. We have separated 
these systems to make it easier to locate the information 
you are seeking within this Service Manual. However, 
when attempting to diagnose any of these systems, it is 
important that you keep their interdependency in mind. 

The diagnostic procedures used in these groups 
include the most basic conventional diagnostic meth- 
ods to the more sophisticated On-Board Diagnostics 
(OBD) built into the Powertrain Control Module 
(PCM). Use of a induction milliampere ammeter, volt/ 
ohmmeter, battery charger, carbon pile rheostat (load 
tester), and 12-volt test lamp may be required. 

All OBD-sensed systems are monitored by the 
PCM. Each monitored circuit is assigned a Diagnos- 
tic Trouble Code (DTC). The PCM will store a DTC in 
electronic memory for any failure it detects. See the 
On-Board Diagnostics Test in Group 8C - Charging 
System for more information. 


DESCRIPTION AND OPERATION 
CHARGING SYSTEM OPERATION 


The charging system consists of: 
e Generator 


e Electronic Voltage Regulator (EVR) circuitry 
within the Powertrain Control Module (PCM) 

e Ignition switch (refer to Group 8D, Ignition Sys- 
tem for information) 

e Battery (refer to Group 8A, Battery for informa- 
tion) 

e Battery temperature sensor 

e Voltmeter (refer to Group 8E, Instrument Panel 
and Gauges for information) 

e Wiring harness and connections (refer to Group 
8W, Wiring for information) 

The charging system is turned on and off with the 
ignition switch. When the ignition switch is turned to 
the ON position, battery voltage is applied to the 
generator rotor through one of the two field termi- 
nals to produce a magnetic field. The generator is 
driven by the engine through a serpentine belt and 
pulley arrangement. 

The amount of DC current produced by the gener- 
ator is controlled by the EVR (field control) circuitry, 
contained within the PCM. This circuitry is con- 
nected in series with the second rotor field terminal 
and ground. 

A battery temperature sensor located in the bat- 
tery tray housing, is used to sense battery tempera- 
ture. This temperature data, along with data from 
monitored line voltage, is used by the PCM to vary 
the battery charging rate. This is done by cycling the 
eround path to control the strength of the rotor mag- 
netic field. The PCM then compensates and regulates 
generator current output accordingly. 

All vehicles are equipped with On-Board Diagnos- 
tics (OBD). All OBD-sensed systems, including the 
EVR (field control) circuitry, are monitored by the 
PCM. Each monitored circuit is assigned a Diagnos- 
tic Trouble Code (DTC). The PCM will store a DTC in 
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electronic memory for any failure it detects. See On- 
Board Diagnostic System Test in this group for more 
information. 


GENERATOR 


The generator is belt-driven by the engine using a 
serpentine type drive belt. It is serviced only as a 
complete assembly. If the generator fails for any rea- 
son, the entire assembly must be replaced. | 

As the energized rotor begins to rotate within the 
generator, the spinning magnetic field induces a cur- 
rent into the windings of the stator coil. Once the 
_ generator begins producing sufficient current, it also 


-. provides the current needed to energize the rotor. 


The Y type stator winding connections deliver the 
induced AC current to 3 positive and 3 negative 
diodes for rectification. From the diodes, rectified DC 
current is delivered to the vehicle electrical system 
through the generator battery and ground terminals. 

Although the generators appear the same exter- 
nally, different generators with different output rat- 
ings are.used on this vehicle. This will depend upon 
engine size and optional equipment. Be certain that 
the replacement generator has the same output rat- 
ing as the original unit. See Generator Ratings in the 
Specifications section at the back of this group for 
amperage ratings. 

- Noise emitting from the generator may be caused 
by: worn, loose or defective bearings; a loose or defec- 
tive drive pulley; incorrect, worn, damaged or misad- 
justed fan drive belt; loose mounting bolts; a 
misaligned drive pulley or a defective stator or diode. 


BATTERY TEMPERATURE SENSOR 


The battery temperature sensor is used to deter- 
mine the battery temperature and control battery 
charging rate. This temperature data, along with 
data from monitored line voltage, is used by the PCM 
to vary the battery charging rate. System voltage will 
be higher at colder temperatures and is gradually 
reduced at warmer temperatures. 

The sensor is located under the vehicle battery, 
and is attached to the battery tray (Fig. 1). 


VOLTAGE REGULATOR 


The voltage regulator is not a separate. component. 
It is actually a voltage regulating circuit located 
within the PCM. This EVR is not serviced separately. 
If replacement is necessary, the PCM must be 
replaced. | os 

Operation: The amount of DC current produced 
by the generator is controlled by EVR circuitry con- 
tained within the PCM. This circuitry is connected in 
series with the generators second rotor field terminal 
and its ground. 


DESCRIPTION AND OPERATION (Continued) 
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Fig. 1 Battery Temperature Sensor 


Voltage is regulated by cycling the ground path to 
control the strength of the rotor magnetic field. The 
EVR circuitry monitors system line voltage and bat- 
tery temperature (refer to Battery Temperature Sen- 
sor for more information). It then compensates and 
regulates generator current output accordingly. Also 
see Charging System Operation for additional infor- 
mation. | 


DIAGNOSIS AND TESTING 


CHARGING SYSTEM 


When the ignition switch is turned to the ON posi- 
tion, battery potential will register on the voltmeter. 
During engine cranking a lower voltage will appear 
on the meter. With the engine running, a voltage 
reading higher than the first reading (ignition in ON) 
should register. . 

The following procedures may be used to diagnose 
the charging system if: y | 

e the voltmeter does not operate properly 

e an undercharged or overcharged battery condi- 
tion occurs. 

Remember that an undercharged battery is often 
caused by: | | | | 

e accessories being left on with the engine not 
running 

e a faulty or improperly adjusted switch that 
allows a lamp to stay on. See Ignition-Off Draw Test 
in Group 8A, Battery for more information. 
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INSPECTION 

(1) Inspect condition of battery cable terminals, 
battery posts, connections at engine block, starter 
solenoid and relay. They should be clean and tight. 
Repair as required. 

(2) Inspect all fuses in the fuseblock module and 
Power Distribution Center (PDC) for tightness in 
receptacles. They should be properly installed and 
tight. Repair or replace as required. 

(3) Inspect the electrolyte level in the battery. 
Replace battery if electrolyte level is low. 

(4) Inspect generator mounting bolts for tightness. 
Replace or tighten bolts if required. Refer to the Gen- 
erator Removal/Installation section of this group for 
torque specifications. 

(5) Inspect generator drive belt condition and ten- 
sion. Tighten or replace belt as required. Refer to Belt 
Tension Specifications in Group 7, Cooling System. 

(6) Inspect automatic belt tensioner (if equipped). 
Refer to Group 7, Cooling System for information. 

(7) Inspect connections at generator field, battery 
output, and ground terminals. Also check ground con- 
nection at engine. They should all be clean and tight. 
Repair as required. 


CHARGING SYSTEM RESISTANCE TESTS 


These tests will show the amount of voltage drop 
across the generator output wire, from the generator 
output (B+) terminal (Fig. 2) to the battery positive 
post. They will also show the amount of voltage drop 
from the ground (-) terminal on the generator (Fig. 2) 
to the battery negative post. 

A voltmeter with a 0-18 volt DC scale should be 
used for these tests. By repositioning the voltmeter 
test leads, the point of high resistance (voltage drop) 
can easily be found. 


PREPARATION 

(1) Before starting test, make sure battery is in 
good condition and is fully-charged. See Group 8A, 
Battery for more information. 

(2) Check condition of battery cables at battery. 
Clean if necessary. 

(3) Start the engine and allow it to reach normal 
operating temperature. 

(4) Shut engine off. 

(5) Connect an engine tachometer. 

(6) Fully engage the parking brake. 


TEST 

(1) Start engine. | 

(2) Place heater blower in high position. 

(3) Turn on headlamps and place in high-beam 
position. 

(4) Turn vehicle interior ee on. 

(5) Start engine. Bring engine speed up to 2400 
rpm and hold. 
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(6) Testing (+) circuitry: 

(a) Touch the negative lead of voltmeter directly 
to battery positive post. 

(b) Touch the positive lead of voltmeter to the B+ 
output terminal stud on the generator (not the termi- 
nal mounting nut). Voltage should be no higher than 
0.6 volts. If voltage is higher than 0.6 volts, touch test 
lead to terminal mounting stud nut and then to the 
wiring connector. If voltage is now below 0.6 volts, 
look for dirty, loose or poor connection at this point. 
Also check condition of the generator output wire-to- 
battery bullet connector. Refer to Group 8, Wiring for 
connector location. A voltage drop test may be per- 
formed at each (+) connection in this circuit to locate 
the excessive resistance. 

(7) Testing (-) circuitry: 

(a) Touch the negative lead of voltmeter directly 
to battery negative post. 

(b) Touch the positive lead of voltmeter to the 
ground terminal stud on the generator case (not 
the terminal mounting nut). Voltage should be no 
higher than 0.3 volts. If voltage is higher than 0.3 
volts, touch test lead to terminal mounting stud 
nut and then to the wiring connector. If voltage is 
now below 0.3 volts, look for dirty, loose or poor 
connection at this point. A voltage drop test may be 
performed at each (-) connection in this circuit to 
locate the excessive resistance. This test can also 
be performed between the generator case and the 
engine. If test voltage is higher than 0.3 volts, 
check for corrosion at generator mounting points or 
loose generator mounting. 


CURRENT OUTPUT TEST 


The current output test will determine if the 
charging system can deliver its minimum test cur- 
rent (amperage) output. Refer to the Specifications 
section at the end of this group for minimum test 
current (amperage) requirements. 

The first part of this test (Test 1) will determine 
the combined amperage output of both the generator 
and the Electronic Voltage Regulator (EVR) circuitry. 
The second part of this test (Test 2) will determine 
only generator amperage and will not include anal- 
ysis of EVR circuitry. EVR circuitry is located within 
the Powertrain Control Module (PCM). To test volt- 
age regulator circuitry, refer to the appropriate Pow- 
ertrain Diagnostic Procedures service manual. 


PREPARATION 

(1) Determine if any Diagnostic Trouble Codes 
(DTC’s) exist. To determine a DTC, refer to On-Board 
Diagnostics in this group. For repair, refer to the 
appropriate Powertrain Diagnostic Procedures man- 
ual. 
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DIAGNOSIS AND TESTING (Continued) 





CHECK BATTERY CONDITION. 
CHARGE BATTERY IF NECESSARY. 
CHECK DRIVE BELT. REFER GROUP 7, COOLING 
SYSTEM FOR ACCESSORY DRIVE BELTS. 


CHECK GENERATOR GROUND PATH 





VOLTAGE DROP 
ABOVE 0.3 


CLEAN MOUNTING SURFACES 
. VOLTS? 
TIGHTEN FASTENERS TO NO 
SPECIFIED TORQUE. 


CHECK ON BOARD DIAGNOSTIC 
| TROUBLE CODES (DTC). | 
















PERFORM OUTPUT VOLTAGE TEST 
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Charging System Test 
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Fig. 2 Generator Terminals 

(2) Before starting test, make sure battery is in 
good condition and is fully-charged. See Group 8A, 
Battery for more information. 

(3) Check condition of battery cables at battery. 
Clean if necessary. 

(4) Perform the previous Output Wire Resistance 
Test (voltage drop test). This will ensure clean and 
tight generator/battery electrical connections. 

(5) Be sure the generator drive belt is properly 
tensioned. Refer to Group 7, Cooling System for 
information. 

(6) A volt/amp tester equipped with both a battery 
load control (carbon pile rheostat) and an inductive- 
type pickup clamp (ammeter probe) will be used for 
this test. Refer to operating instructions supplied 
with tester. When using a tester equipped with an 
inductive-type clamp, removal of wiring at the gener- 
ator will not be necessary. 

(7) Start the engine and allow it to reach operating 
temperature. 

(8) Shut engine off. 

(9) Turn off all electrical accessories and all vehicle 
lighting. 

(10) Connect the volt/amp tester leads to the bat- 
tery. Be sure the carbon pile rheostat control is in the 
OPEN or OFF position before connecting leads. See 
Load Test in Group 8A, Battery for more information. 
Also refer to the operating instructions supplied with 
test equipment. 

(11) Connect the inductive clamp (ammeter probe). 
Refer to the operating instructions supplied with test 
equipment. 

(12) If volt/amp tester is not equipped with an engine 
tachometer, connect a separate tachometer to the engine. 
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TEST 17 

(1) Perform the previous test Preparation. 

(2) Fully engage the parking brake. 

(3) Start engine. 

(4) Bring engine speed to 2500 rpm. | 

(5) With engine speed held at 2500 rpm, slowly 
adjust the rheostat control (load) on the tester to 
obtain the highest amperage reading. Do not allow 
voltage to drop below 12 volts. Record the reading. 
This load test must be performed within 15 sec- 
onds to prevent damage to test equipment. On 
certain brands of test equipment, this load will be 
applied automatically. Refer to the operating manual 
supplied with test equipment. | 

(6) The ammeter reading must meet the Minimum 
Test Amps specifications as displayed in the Genera- 
tor Ratings chart. This can be found in the Specifica- 
tions section at the end of this group. A label stating 
a part reference number is attached to the generator 
case. On some engines this label may be located on 
the bottom of the case. Compare this reference num- 
ber to the Generator Ratings chart. 

(7) Rotate the load control to the OFF position. 

(8) Continue holding engine speed at 2500. If EVR 
circuitry is OK, amperage should drop below 15-20 
amps. With all electrical accessories and vehicle lighting 
off, this could take several minutes of engine operation. 
If amperage did not drop, refer to the appropriate Pow- 
ertrain Diagnostic Procedures manual for testing. 

(9) Remove volt/amp tester. 

If minimum amperage could not be met, proceed to 
Test 2. This test will determine if the generator is 
faulty, or if EVR circuitry is defective. 


TEST 2 

(1) Perform the previous test preparation. 

(2) Fully engage the parking brake. 

(3) Connect one end of a jumper wire to a good 
eround. Connect the other end of jumper wire to the 
(-) field control circuit terminal. This terminal is 
located on the back of the generator (Fig. 2). Con- 
necting the jumper wire will remove the voltage reg- 
ulator circuitry from the test. It will also generate a 
Diagnostic Trouble Code (DTC). 


CAUTION: Do not connect the jumper wire to the 
(+) ASD Relay output terminal (Fig. 2). Damage to 
electrical system components may result. The (-) 
field control circuit terminal is located farther away 
from the B+ output terminal than the (+) ASD Relay 
terminal (Fig. 2). 


(4) Start engine. Immediately after starting, 
reduce engine speed to idle. This will prevent any 
electrical accessory damage from high voltage. 

(5) Adjust carbon pile rheostat (load) and engine 
speed in slow increments until a speed of 1250 rpm, 
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and a voltmeter reading of 15 volts is obtained. 
Immediately record ammeter reading. Do not apply 
load to system longer than 15 seconds as damage to 
test equipment may result. 


CAUTION: When adjusting rheostat load, do not allow 
voltage to rise above 16 volts. Damage to the battery 
and electrical system components may result. 


(6) The ammeter reading must meet the Minimum 
Test Amps specifications as displayed in the Genera- 
tor Ratings chart. This can be found in the Specifica- 
tions section at the end of this group. A label stating 
a part reference number is attached to the generator 
case. On some engines this label may be located on 
the bottom of the case. Compare this reference num- 
ber to the Generator Rating chart. 

(7) Remove volt/amp tester. 

(8) Remove jumper wire. 

(9) Use the DRB scan tool to erase the DTC. Refer 
to the DRB screen for procedures. 


RESULTS 

e If amp reading meets specifications in Test 2, 
generator is OK. 

e If amp reading is less than specified in Test 2, 
and wire resistance (voltage drop) tests were OK, the 
generator should be replaced. Refer to Removal and 
Installation in this group for procedures. 

e If Test 2 results were OK, but Test 1 results 
were not, the problem is in EVR circuitry. Refer to 
appropriate Powertrain Diagnostic Procedures man- 
ual for diagnosis. 


BATTERY TEMPERATURE SENSOR 


To perform a complete test of this sensor and its 
circuitry, refer to the appropriate Powertrain Diag- 
nostic Procedures manual. To test the sensor only, 
refer to the following: 

(1) The sensor is located under the battery and is 
attached to the battery tray (Fig. 1). A two-wire pig- 
tail harness is attached directly to the sensor. The 
opposite end of this harness connects the sensor to 
the engine wiring harness. 

(2) Disconnect the two-wire pigtail harness from 
the engine harness. 

(3) Attach ohmmeter leads to the wire terminals of 
the pigtail harness. 

(4) At room temperature of 25° C (75-80° F), an ohm- 
meter reading of 9 to 11K ohms should be observed. 

(5) If reading is above or below the specification, 
replace the sensor. 

(6) Refer to the Removal and Installation section 
for procedures. 
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ON-BOARD DIAGNOSTIC SYSTEM TEST 


GENERAL INFORMATION 

The Powertrain Control Module (PCM) monitors 
critical input and output circuits of the charging sys- 
tem, making sure they are operational. A Diagnostic 
Trouble Code (DTC) is assigned to each input and 
output circuit monitored by the OBD system. Some 
circuits are checked continuously and some are 
checked only under certain conditions. 

If the OBD system senses that a monitored circuit 
is bad, it will put a DTC into electronic memory. The 
DTC will stay in electronic memory as long as the 
circuit continues to be bad. The PCM is programmed 
to clear the memory after 50 engine starts if the 
problem does not occur again. 


DIAGNOSTIC TROUBLE CODES 

Diagnostic Trouble Codes (DTC) are two-digit num- 
bers flashed on the malfunction indicator (Check 
Engine) lamp that identify which circuit is bad. Refer 
to Group 14, Fuel Systems for more information. A 
DTC description can also be read using the DRB scan 
tool. Refer to the appropriate Powertrain Diagnostic 
Procedures manual for information. 

A DTC does not identify which component in a cir- 
cuit is bad. Thus, a DTC should be treated as a 
symptom, not as the cause for the problem. In some 
cases, because of the design of the diagnostic test 
procedure, a DTC can be the reason for another DTC 
to be set. Therefore, it is important that the test pro- 
cedures be followed in sequence, to understand what 
caused a DTC to be set. 

See the Generator Diagnostic Trouble Code chart 
(Fig. 3) for DTC’s which apply to the charging sys- 
tem. Refer to the Powertrain Diagnostic Procedures 
manual to diagnose an on-board diagnostic system 
trouble code. 


RETRIEVING DIAGNOSTIC TROUBLE CODES 

To start this function, cycle the ignition switch ON- 
OFF-ON-OFF-ON within 5 seconds. This will cause 
any DTC stored in the PCM memory to be displayed. 
The malfunction indicator (Check Engine) lamp will 
display a DTC by flashing on and off. There is a 
short pause between flashes and a longer pause 
between digits. All DTC’s displayed are two-digit 
numbers, with a four-second pause between codes. 

An example of a DTC is as follows: 

(1) Lamp on for 2 seconds, then turns off. 

(2) Lamp flashes 4 times pauses and then flashes 
1 time. 

(3) Lamp pauses for 4 seconds, flashes 4 times, 
pauses, then flashes 7 times. 

(4) The two DTC’s are 41 and 47. Any number of 
DTC’s can be displayed, as long as they are in mem- 
ory. The lamp will flash until all stored DTC’s are 
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DIAGNOSIS AND TESTING (Continued) 


DRBScanTool | = 
| Trouble | Display 7: 
Code 

2 etoaistsiean: Battery Disconnect 


Fas ee Generator Field Not 
Switching Properly 


AO?” ccareeacaseiie: Charging System 
Voltage Too High 
71 ula oe Rete Charging System 


Voltage Too Low | 
generator ouipuf. 


Do hres assets N/A 


Description of Diagnostic Trouble Code 


Direct battery input to PCM was disconnected within the last 50 key-on cycles. 
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An open or shorted condition detected in the generator field control circuit. 
Battery voltage sense input above target charging voltage during engine operation. 


Battery voltage sense input below target charging aus engine operation. 
Also, no significant change detected in battery voltage during active test of 


Completion of fault code display on Check Engine lamp. 


* Check Engine lamp will not illuminate at all times if this Diagnostic Trouble Code was recorded. Cycle ignition key as 
described in manual and observe code flashed by Check Engine lamp. 


** Check Engine lamp will illuminate during engine operation if this Diagnostic Trouble Code was recorded. 


Fig. 3 Generator Diagnostic Trouble Code 


displayed, then it will flash a DTC 55 to indicate the 
test is complete. 


ERASING DIAGNOSTIC TROUBLE CODES 
The DRB Scan Tool must be used to erase a DTC. 


REMOVAL AND INSTALLATION 
GENERATOR | 


WARNING: DISCONNECT NEGATIVE CABLE FROM 
BATTERY BEFORE REMOVING BATTERY OUTPUT 
WIRE FROM GENERATOR. FAILURE TO DO SO 
CAN RESULT IN INJURY. 


(1) Disconnect negative battery cable. 

(2) Remove generator drive belt. Refer to Group 7, 
Cooling System for procedure. | 

(3) Raise and support vehicle. ak 04 

(4) Remove the rubber splash shield below the 
generator (if equipped). | , 

(5) Remove the generator pivot and mounting bolts 
(Fig. 4). Position generator for access to wire connectors. 

(6) Remove nuts from harness holddown, battery 
terminal, ground terminal and 2 field terminals (Fig. 
5). Remove wire connectors. 

(7) Remove the generator. 

(8) Reverse removal procedures to install. Tighten 
generator hardware as follows: 

e Generator mounting bolt—All engines - 55 N-m 
(41 ft. Ibs.) 

e Generator pivot bolt —All engines - 55 N-m (41 
ft. Ibs.) 

e Battery terminal nut - 8.5 N-m (75 in. lbs.) 
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GENERATOR 





Fig. 4 Remove/install Generator—Typical | 


e Ground terminal nut - 8.5 N-m (75 in. lbs.) | 
e Harness holddown nut - 8.5 N-m (75 in. Ibs.) 
® Field terminal nuts - 2.8 N-m (25 in. lbs.) 


CAUTION: Never force a belt. over a pulley rim 
using a screwdriver. The synthetic fiber of the belt 
can be damaged. 


CAUTION: When installing a serpentine accessory 
drive belt, the belt MUST be routed correctly. The 
water pump will be rotating in the wrong direction if 
the belt is installed incorrectly, causing the engine 
to overheat. Refer to belt routing label in engine 
compartment, or refer to Belt Schematics in Group 
7, Cooling System. 
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Fig. 5 Remove/install Generator Connectors— Fig. 6 Battery Temperature Sensor 
| Typical - 


(3) Pry the sensor straight up from the battery 
BATTERY TEMPERATURE SENSOR tray mounting hole. 

The battery temperature sensor is located under 
vehicle battery and is attached to a mounting hole on INSTALLATION 


battery tray. (1) Feed the pigtail harness through the hole in 
top of battery tray and press sensor into top of bat- 
REMOVAL , tery tray. | 
(1) Remove the battery. Refer to Group 8A, Battery (2) Connect the pigtail harness. 
for procedures. | (3) Install the battery. Refer to Group 8A, Battery 


(2) Disconnect the sensor pigtail harness from the for procedures. 
engine wire harness. 


SPECIFICATIONS 
GENERATOR RATINGS 


| | RATED SAE MINIMUM TEST 











DENSO > 56005684 2 5L/4.0L 75 
| DENSO 56005685 2.5L/4.0L 90 


TORQUE SPECIFICATIONS 





Description Torque 
Generator Mounting Bolt— 

2.5L/4.0L Engine ........... 55 N-m (41 ft. lbs.) 
Generator Pivot Bolt— 

2.5L/4.0L Engine ........... 55 N-m (41 ft. lbs.) 
Battery Terminal Nut......... 8.5 N-m (75 in. lbs.) 
Ground Terminal Nut.........8.5 N-m (75 in. lbs.) 
Harness Hold-down Nut....... 8.5 N-m (75 in. lbs.) 


Field Terminal Nuts .......... 2.8 N-m (25 in. lbs.) 
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GENERAL INFORMATION 
INTRODUCTION 


This group describes the ignition systems for both 


the 2.5L 4—cylinder and the 4.0L 6—cylinder engines. 
On Board Diagnostics is described in Group 25, 
Emission Control Systems. 
Group 0, Lubrication and Maintenance, contains 
general maintenance information (in time or mileage 


intervals) for ignition related items. The Owner's 
Manual also contains maintenance information. 


DESCRIPTION AND OPERATION 


IGNITION SYSTEM 


The ignition systems used on the 2.5L 4—cylinder 
and the 4.0L 6—cylinder engine are basically identi- 
cal. Similarities and differences between the systems 
will be discussed. 


8D-2 IGNITION SYSTEM ———————— 
DESCRIPTION AND OPERATION (Continued) 


The ignition system is controlled by the powertrain 
control module (PCM) on all engines. 

The ignition system consists of: 

e Spark Plugs 

e Ignition Coil 

e Secondary Ignition Cables 

e Distributor (contains rotor and camshaft position 
sensor) 

e Powertrain Control Module (PCM) 

e Crankshaft Position, Camshaft Position, Throt- 
tle Position and MAP Sensors 


POWERTRAIN CONTROL MODULE 
The Powertrain Control Module (PCM) is located 
in the engine compartment (Fig. 1). 







(3) 32-WAY 
CONNECTORS 


Ose 
fe 


Salers S 


Fig. 1 Powertrain Control! Module (PCM) Location 
The ignition system is controlled by the PCM. 


NOTE: Base ignition timing by rotation of distribu- 
tor is not adjustable. | 7 


The PCM opens and closes the ignition coil ground 
circuit to operate the ignition coil. This is done to 
adjust ignition timing, both initial (base) and 
advance, and for changing engine operating condi- 
tions. | 
_ The amount of electronic spark advance provided 
by the PCM is determined by five input factors: 
engine coolant temperature, engine rpm, intake man- 
ifold temperature, manifold absolute pressure and 
throttle position. 


DISTRIBUTOR 


All engines are equipped with a camshaft driven 
mechanical distributor containing a shaft driven dis- 
tributor rotor. All distributors are equipped with an 
internal camshaft position (fuel sync) sensor (Fig. 2). 
This sensor provides fuel injection synchronization 
and cylinder identification. 
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Fig. 2 Distributor and Camshaft Position Sensor- 
Typical 


The distributors on both the 2.5L 4-cylinder and 
the 4.0L-6 cylinder engines do not have built. in cen- 
trifugal or vacuum assisted advance. Base ignition 
timing and all timing advance is controlled by the 
powertrain control module (PCM). Because ignition 
timing is controlled by the PCM, base ignition tim- 
ing is not adjustable on any of these engines. 

The distributor is locked in place by a fork with a 
slot located on the distributor housing base. The dis- 
tributor holddown clamp bolt passes through this slot 
when installed. Because the distributor position is 
locked when installed, its rotational position can not 
be changed. Do not attempt to modify the dis- 
tributor housing to get distributor rotation. 
Distributor position will have no effect on igni- 
tion timing. The position of the distributor will 
determine fuel synchronization only. 

All distributors contain an internal oil seal that 
prevents oil from entering the distributor housing. 
The seal is not serviceable. . 


SPARK PLUGS 


All engines use resistor type spark plugs. Remove 
the spark plugs and examine them for burned elec- 
trodes and fouled, cracked or broken porcelain insu- 
lators. Keep plugs arranged in the order in which 
they were removed from the engine. A single plug 
displaying an abnormal condition indicates that a 
problem exists in the corresponding cylinder. Replace 
spark plugs at the intervals recommended in Group 
O, Lubrication and Maintenance 

Spark plugs that have low milage may be cleaned 
and reused if not otherwise defective, carbon or oil 
fouled. Refer to the Spark Plug Condition section of 
this group. Oe 


DESCRIPTION AND OPERATION (Continued) 


SPARK PLUG CABLES 


Spark plug cables are sometimes referred to as sec- 
ondary ignition wires. These cables transfer electrical 
current from the ignition coil(s) and/or distributor, to 
individual spark plugs at each cylinder. The resistive 
spark plug cables are of nonmetallic construction. 
The cables provide suppression of radio frequency 
emissions from the ignition system. 


IGNITION COIL 


Battery voltage is supplied to the ignition coil pos- 
itive terminal from the ASD relay. 

The Powertrain Control Module (PCM) opens and 
closes the ignition coil ground circuit for ignition coil 
operation. 

Base ignition timing is not adjustable on any 
engine. By controlling the coil ground circuit, the 
PCM is able to set the base timing and adjust the 
ignition timing advance. This is done to meet chang- 
ing engine operating conditions. 

The ignition coil is not oil filled. The windings are 
embedded in an epoxy compound. This provides heat 
and vibration resistance that allows the ignition coil 
to be mounted on the engine. 


AUTOMATIC SHUTDOWN (ASD) RELAY 


As one of its functions, the ASD relay will supply 
battery voltage to the ignition coil. The ground cir- 
cuit for the ASD relay is controlled by the Powertrain 
Control Module (PCM). The PCM regulates ASD 
relay operation by switching the ground circuit 
on-and-off. 


CRANKSHAFT POSITION SENSOR 


The crankshaft position sensor is mounted to the 
transmission bellhousing at the left/rear side of the 
engine block (Fig. 3) (Fig. 4). 








CRANKSHAFT 
POSITION 


EXHAUST 
DOWN 
PIPE 


TRANSMISSION 
2 HOUSING 


Fig. 3 Crankshaft Position Sensor—2.5L 4-Cyl. 
Engine—Typical 
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_ Fig. 4 Crankshaft Position Sensor—4.0L 6-Cyl. 
Engine 


Engine speed and crankshaft position are provided 
through the crankshaft position sensor. The sensor 
generates pulses that are the input sent to the pow- 
ertrain control module (PCM). The PCM interprets 
the sensor input to determine the crankshaft posi- 
tion. The PCM then uses this position, along with 
other inputs, to determine injector sequence and igni- 
tion timing. 

The sensor is a hall effect device combined with an 
internal magnet. It is also sensitive to steel within a 
certain distance from it. 


SENSOR OPERATION 

The flywheel/drive plate has groups of four notches 
at its outer edge. On 4.0L 6-cylinder engines there 
are three sets of notches (Fig. 6). On 2.5L 4-cylinder 
engines there are two sets of notches (Fig. 5). 

The notches cause a pulse to be generated when 
they pass under the sensor. The pulses are the input 
to the PCM. For each engine revolution there are two 
groups of four pulses generated on 2.5L 4-cylinder 
engines. There are 3 groups of four pulses generated 
on 4.0L 6-cylinder engines. 

The trailing edge of the fourth notch, which causes 
the pulse, is four degrees before top dead center 
(TDC) of the corresponding piston. 

The engine will not operate if the PCM does not 
receive a crankshaft position sensor input. 


CAMSHAFT POSITION SENSOR 


The camshaft, position sensor is located in the dis- 
tributor on all engines. | | 

The sensor contains a hall effect device called a 
sync signal generator to generate a fuel sync signal. 
This syne signal generator detects a rotating pulse 
ring (shutter) on the distributor shaft. The pulse ring 
rotates 180 degrees through the sync signal genera- 
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Fig. 5 Sensor Operation—2.5L 4-Cyl. Engine 
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Fig. 6 Sensor Operation—4.0L 6-Cyl. Engine 


tor. Its signal is used in conjunction with the crank- 
shaft position sensor to differentiate between fuel 
injection and spark events. It is also used to synchro- 
nize the fuel injectors with their respective cylinders. 

When the leading edge of the pulse ring (shutter) 
enters the sync signal generator, the following occurs: 
The interruption of magnetic field causes the voltage 
to switch high resulting in a sync signal of approxi- 
mately 5 volts. 
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When the trailing edge of the pulse ring (shutter) 
leaves the sync signal generator, the following occurs: 
The change of the magnetic field causes the sync sig- 
nal voltage to switch low to 0 volts. 


MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR 


For an operational description, diagnosis and removal/ 
installation procedures, refer to Group 14, Fuel System. 


ENGINE COOLANT TEMPERATURE SENSOR 


For an operational description, diagnosis and removal/ 
installation procedures, refer to Group 14, Fuel System. 


THROTTLE POSITION SENSOR 


For an operational description, diagnosis and removal/ 
installation procedures, refer to Group 14, Fuel System. 


INTAKE MANIFOLD AIR TEMPERATURE SENSOR 


For an operational description, diagnosis and removal/ 
installation procedures, refer to Group 14, Fuel System. 


IGNITION SWITCH AND KEY LOCK CYLINDER 


The ignition switch is located on the steering col- 
umn. The Key-In-Switch is located in the ignition 
switch module. For diagnosis of the Key-In-Switch, 
refer to Group, 8U. _ 

A column shift interlock device is used to lock the 
transmission shifter in the Park position when the 
key is in the Off position. The interlock device is 
located within the steering column assembly and is 
not servicable. If repair is necessary, the steering col- 
umn assembly must be replaced. Refer to Group 19, 
Steering for procedures. 


DIAGNOSIS AND TESTING 
AUTOMATIC SHUTDOWN (ASD) RELAY TEST 


To perform a complete test of this relay and its cir- 
cuitry, refer to the DRB scan tool. Also refer to the 
appropriate Powertrain Diagnostics Procedures man- 
ual. To test the relay only, refer to Relays—Opera- 
tion/Testing in the Group 14, Fuel Systems section. 


TESTING FOR SPARK AT COIL 


CAUTION: When disconnecting a high voltage 
cable from a spark plug or from the distributor cap, 
twist the rubber boot slightly (1/2 turn) to break it 
loose (Fig. 7). Grasp the boot (not the cable) and 
pull it off with a steady, even force. 


(1) Disconnect the ignition coil secondary cable 
from center tower of the distributor cap. Hold the 
cable terminal approximately 12 mm (1/2 in.) from a 
good engine ground (Fig. 8). 
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Fig. 8 Checking for Spark—Typical 


WARNING: BE VERY CAREFUL WHEN THE 
ENGINE IS CRANKING. DO NOT PUT YOUR HANDS 
NEAR THE PULLEYS, BELTS OR THE FAN. DO NOT 
WEAR LOOSE FITTING CLOTHING. 


(2) Rotate (crank) the engine with the starter 
motor and observe the cable terminal for a steady 
arc. If steady arcing does not occur, inspect the sec- 
ondary coil cable. Refer to Spark Plug Cables in this 
group. Also inspect the distributor cap and rotor for 
cracks or burn marks. Repair as necessary. If steady 
arcing occurs, connect ignition coil cable to the dis- 
tributor cap. 

(3) Remove a cable from one spark plug. 

(4) Using insulated pliers, hold the cable terminal 


approximately 12 mm (1/2 in.) from the engine cylin- 


der head or block while rotating the engine with the 
starter motor. Observe the spark plug cable terminal 
for an arc. If steady arcing occurs, it can be expected 
that the ignition secondary system is operating cor- 
rectly. (If the ignition coil cable is removed for 
this test, instead of a spark plug cable, the 
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spark intensity will be much higher). If steady 
arcing occurs at the spark plug cables, but the engine 
will not start, connect the DRB scan tool. Refer to 
the appropriate Powertrain Diagnostic Procedures 
service manual. 


CHECK COIL TEST 


To perform a complete test of the ignition coil and 
its circuitry, refer to the DRB scan tool. Also refer to 
the appropriate Powertrain Diagnostics Procedures 
manual. To test the coil only, refer to the following: 

The ignition coil (Fig. 9) is designed to operate 
without an external ballast resistor. 


fl 
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Fig. 9 Ignition Coil—Typical (4.0L Shown) 
Inspect the ignition coil for arcing. Test the coil 


according to coil tester manufacturer’s instructions. 


Test the coil primary and secondary resistance. 
Replace any coil that does not meet specifications. 
Refer to the Ignition Coil Resistance chart. 

If the ignition coil is being replaced, the secondary 
spark plug cable must also be checked. Replace cable 
if it has been burned or damaged. 

Arcing at the tower will carbonize the cable boot, 
which if it is connected to a new ignition coil, will 
cause the coil to fail. 

If the secondary coil cable shows any signs of dam- 
age, it should be replaced with a new cable and new 
terminal. Carbon tracking on the old cable can cause 
arcing and the failure of a new ignition coil. | 


FAILURE TO START TEST | 

To prevent unnecessary diagnostic time and wrong 
test results, the Testing For Spark At Coil test 
should be performed prior to this test. | 


WARNING: SET PARKING BRAKE OR BLOCK THE 
DRIVE WHEELS BEFORE PROCEEDING WITH THIS 
TEST. 
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| COIL (MANUFACTURER) 





PRIMARY RESISTANCE 
21-27°C (70—80°F) 








SECONDARY RESISTANCE 













21-27°C (70—80°F) 


11,300 - 15,300 Ohms 





IGNITION COIL RESISTANCE 


(1) Unplug the ignition coil harness connector at 
the coil (Fig. 9). 

(2) Connect a set of small jumper wires (18 gauge 
or smaller) between the disconnected harness termi- 
nals and the ignition coil terminals. To determine 
polarity at connector and coil, refer to the Wiring 
Diagrams section. 

(3) Attach one lead of a voltmeter to the positive 
(12 volt) jumper wire. Attach the negative side of 
voltmeter to a good ground. Determine that sufficient 
battery voltage (12.4 volts) is present for the starting 
and ignition systems. 

(4) Determine that sufficient battery voltage (12.4 
volts) is present for the starting and ignition sys- 
tems. 

(5) Crank the engine for 5 seconds while monitor- 
ing the voltage at the coil positive terminal: 

e If the voltage remains near zero during the 
entire period of cranking, refer to On-Board Diagnos- 
tics in Group 14, Fuel Systems. Check the Power- 
train Control Module (PCM) and auto shutdown 
relay. 

e If voltage is at or near battery voltage and drops 
to zero after 1-2 seconds of cranking, check the pow- 
ertrain control module circuit. Refer to On-Board 
Diagnostics in Group 14, Fuel Systems. 

e If voltage remains at or near battery voltage 
during the entire 5 seconds, turn the key off. Remove 
the three 32-way connectors (Fig. 10) from the PCM. 
Check 32-way connectors for any spread terminals or 
corrosion. | : 

(6) Remove test lead from the coil positive termi- 
nal. Connect an 18 gauge jumper wire between the 
battery positive terminal and the coil positive termi- 
nal. 

(7) Make the special jumper shown in (Fig. 11). 
Using the jumper, momentarily ground the ignition 
coil driver circuit at the PCM connector (cavity A-7). 
For cavity/terminal location of this circuit, refer to 
Group 8W, Wiring. A spark should be generated at 
the coil cable when the ground is removed. 

(8) If spark is generated, replace the PCM. 
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Fig. 10 PCM and Three 32—Way Connectors 
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Fig. 11 Special Jumper Ground-to-Coil Negative 
Terminal 


(9) If spark is not seen, use the special jumper to 
ground the coil negative terminal directly. 

(10) If spark is produced, repair wiring harness for 
an open condition. 

(11) If spark is not produced, replace the ignition 
coil. 


DISTRIBUTOR CAP 


Remove the distributor cap and wipe it clean with 
a dry lint free cloth. Visually inspect the cap for 
cracks, carbon paths, broken towers or damaged 
rotor button (Fig. 12) or (Fig. 13). Also check for 
white deposits on the inside (caused by condensation 
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entering the cap through cracks). Replace any cap 
that displays charred or eroded terminals. The 
machined surface of a terminal end (faces toward 
rotor) will indicate some evidence of erosion from 
normal operation. Examine the terminal ends for evi- 
dence of mechanical interference with the rotor tip. 
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Fig. 12 Cap Inspection—External—Typical 
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Fig. 13 Cap Inspection—Internal—Typical 


DISTRIBUTOR ROTOR 


Visually inspect the rotor (Fig. 14) for cracks, evi- 
dence of corrosion or the effects of arcing on the 
metal tip. Also check for evidence of mechanical 
interference with the cap. Some charring is normal 
on the end of the metal tip. The silicone-dielectric- 
varnish-compound applied to the rotor tip for radio 


interference noise suppression, will appear charred. 


This is normal. Do not remove the charred com- 
pound. Test the spring for insufficient tension. 
Replace a rotor that displays any of these adverse 
conditions. 
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Fig. 14 Rotor Inspection—Typical 
IGNITION TIMING 


NOTE: Base (initial) ignition timing is NOT adjust- 
able on any 2.5L 4-cylinder or 4.0L 6-cylinder 
engine. Do not attempt to adjust ignition timing by 
rotating the distributor. 


NOTE: Do not attempt to modify the distributor 
housing to get distributor rotation. Distributor posi- 
tion will have no effect on ignition timing. 


All ignition timing functions are controlled by the 
powertrain control module (PCM). For additional 
information, refer to the appropriate Powertrain 
Diagnostics Procedures service manual for operation 
of the DRB Scan Tool. 


MAP SENSOR 


For an operational description, diagnosis ¢ or remov- 
al/ installation procedures, refer to Group 14, Fuel 
Systems. . 


CRANKSHAFT POSITION SENSOR TEST | 


To perform a complete test of this sensor and its 
circuitry, refer to the DRB scan tool. Also refer to the 
appropriate Powertrain Diagnostics Procedures man- 
ual. To test the sensor only, refer to the following: 

The sensor is located on the transmission bellhous- 
ing at the left/rear side of the engine block (Fig. 15) 
or (Fig. 16). 

(1) Near the rear of the intake danattoll discon- 
nect sensor pigtail harness connector from main wir- 
ing harness. 

(2) Place an ohmmeter across terminals B and C 
(Fig. 17). Ohmmeter should be set to 1K-to-10K scale 
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Fig. 15 Crankshaft Position Sensor—2.5L 4-Cyl. 
Engine—Typical 
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Fig. 1 6 Crankshaft Position Sensor—4.0L 6-Cyl. 
Engine 


for this test. The meter reading should be open (no 
resistance). Replace sensor if a low resistance is indi- 
cated. 


CAMSHAFT POSITION SENSOR 


The camshaft position sensor is located in the dis- 
-tributor (Fig. 18) on all engines. 

To perform a complete test of this sensor and its 
circuitry, refer to the appropriate Powertrain Diag- 
nostics Procedures service manual. To test the sensor 
only, refer to the following: 

For this test, an analog (non-digital) voltme- 
ter is needed. Do not remove the distributor connec- 
tor from the distributor. Using small paper clips, 
insert them into the backside of the distributor wire 
harness connector to make contact with the termi- 
nals. Be sure that the connector is not damaged 
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Fig. 17 Crankshaft Position Sensor Connector 
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Fig. 18 Camshaft Position Sensor—Typical 


when inserting the paper clips. Attach voltmeter 
leads to these paper clips. 

(1) Connect the positive (+) voltmeter lead into the 
sensor output wire. This is at done the distributor 
wire harness connector. For wire identification, refer 
to Group 8W, Wiring Diagrams. 

(2) Connect the negative (-) voltmeter lead into the 
ground wire. For wire identification, refer to Group 
8W, Wiring Diagrams. 

(3) Set the voltmeter to the 15 Volt DC scale. 

(4) Remove distributor cap from distributor (two 
screws). Rotate (crank) the engine until the distribu- 
tor rotor is approximately in the 11 o’clock position. 
The movable pulse ring should now be within the 
sensor pickup. | . 

(5) Turn ignition key to ON position. Voltmeter 
should read approximately 5.0 volts. 

(6) If voltage is not present, check the voltmeter 
leads for a good connection. 
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(7) If voltage is still not present, check for voltage 
at the supply wire. For wire identification, refer to 
Group 8W, Wiring Diagrams. 


(8) If 5 volts is not present at supply wire, check 


for voltage at PCM 32-way connector (cavity A-17). 
Refer to Group 8W, Wiring for location of connector/ 
terminal. Leave the PCM connector connected for 
this test. 

(9) If voltage is still not present, perform vehicle 
test using the DRB scan tool. 

(10) If voltage is present at cavity A-17, but not at 
the supply wire: 

(a) Check continuity between the supply wire. 
This is checked between the distributor connector 
and cavity A-17 at the PCM. If continuity is not 
present, repair the harness as necessary. 

(b) Check for continuity between the camshaft 
position sensor output wire and cavity A-18 at the 
PCM. If continuity is not present, repair the har- 
ness as necessary. 

(c) Check for continuity between the ground cir- 
cuit wire at the distributor connector and ground. 
If continuity is not present, repair the harness as 
necessary. 

(11) While observing the voltmeter, crank the 
engine with ignition switch. The voltmeter needle 
should fluctuate between 0 and 5 volts while the 
engine is cranking. This verifies that the camshaft 
position sensor in the distributor is operating prop- 
erly and a sync pulse signal is being generated. 

If syne pulse signal is not present, replacement of 
the camshaft position sensor is necessary 


ENGINE COOLANT TEMPERATURE SENSOR 


For an operational description, diagnosis and 
removal/installation peau refer to Group 14, 
Fuel System. 


INTAKE MANIFOLD AIR TEMPERATURE SENSOR 


For an operational description, diagnosis and 
removal/installation procedures, refer to Group 14, 
Fuel System. 


SPARK PLUG CABLES 


Check the spark plug cable connections for good 
contact at the coil(s), distributor cap towers, and 
spark plugs. Terminals should be fully seated. The 
insulators should be in good condition and should fit 
tightly on the coil, distributor and spark plugs. Spark 
plug cables with insulators that are cracked or torn 
must be replaced. | 

Clean high voltage ignition cables with a cloth 
moistened with a non-flammable solvent. Wipe the 
cables dry. Check for brittle or cracked insulation. 
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TESTING 

When testing secondary cables for damage with an 
oscilloscope, follow the instructions of the equipment 
manufacturer. 

If an oscilloscope is not available, spark plug cables 
may be tested as follows: 


CAUTION: Do not leave any one spark plug cable 
disconnected for longer than necessary during test- 
ing. This may cause possible heat damage to the 
catalytic converter. Total test time must not exceed 
ten minutes. 


With the engine running, remove spark plug cable 
from spark plug (one at a time) and hold next to a 
good engine ground. If the cable and spark plug are 
in good condition, the engine rpm should drop and 
the engine will run poorly. If engine rpm does not 
drop, the cable and/or spark plug may not be operat- 
ing properly and should be replaced. Also check 
engine cylinder compression. 

With the engine not running, connect one end of a 
test probe to a good ground. Start the engine and run 
the other end of the test probe along the entire 
length of all spark plug cables. If cables are cracked 
or punctured, there will be a noticeable spark jump 
from the damaged area to the test probe. The cable 
running from the ignition coil to the distributor cap 
can be checked in the same manner. Cracked, dam- 
aged or faulty cables should be replaced with resis- 
tance type cable. This can be identified by the words 
ELECTRONIC SUPPRESSION printed on the cable 
jacket. 

Use an ohmmeter to test for open circuits, exces- 
sive resistance or loose terminals. Remove the dis- 
tributor cap from the distributor. Do not remove 
cables from cap. Remove cable from spark plug. 
Connect ohmmeter to spark plug terminal end of 
cable and to corresponding electrode in distributor 
cap. Resistance should be 250 to 1000 Ohms per inch 
of cable. If not, remove cable from distributor cap 
tower and connect ohmmeter to the terminal ends of 
cable. If resistance is not within specifications as 
found in the Spark Plug Cable Resistance chart, 
replace the cable. Test all spark plug cables in this 
manner. 


MINIMUM MAXIMUM 
250 Ohms Per fac 1000 Ohms Per Inch 
3000 Ohms Per Foot | 12, 000 Ohms Per Foot 


SPARK PLUG CABLE RESISTANCE 
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To test ignition coil-to-distributor cap cable, do not 
remove the cable from the cap. Connect ohmmeter to 
rotor button (center contact) of distributor cap and 
terminal at ignition coil end of cable. If resistance is 
not within specifications as found in the Spark Plug 
Cable Resistance chart, remove the cable from the 
distributor cap. Connect the ohmmeter to the termi- 
nal ends of the cable. If resistance is not within spec- 
ifications as found in the Spark Plug Cable 
Resistance chart, replace the cable. Inspect the igni- 
tion coil tower for cracks, burns or corrosion. 


SPARK PLUG CONDITIONS 


NORMAL OPERATING 

The few deposits present on the spark Bike will 
probably be light tan or slightly gray in color. This is 
evident with most grades of commercial gasoline 
(Fig. 19). There will not be evidence of electrode 
burning. Gap growth will not average more than 
approximately 0.025 mm (.001 in) per 1600 km (1000 
miles) of operation. Spark plugs that have normal 
wear can usually be cleaned, have the electrodes 
filed, have the gap set and then be installed. 
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Fig. 19 Normal Operation and Cold (Carbon) Fouling 


Some fuel refiners in several areas of the United 
States have introduced a manganese additive (MMT) 
for unleaded fuel. During combustion, fuel with MMT 
causes the entire tip of the spark plug to be coated 
with a rust colored deposit. This rust color can be 
misdiagnosed as being caused by coolant in the com- 
bustion chamber. Spark plug performance — is not 
affected by MMT deposits. 


COLD FOULING/CARBON FOULING 

Cold fouling is sometimes referred to as carbon 
fouling. The deposits that cause cold fouling are basi- 
cally carbon (Fig. 19). A dry, black deposit on one or 
two plugs in a set may be caused by sticking valves 
or defective spark plug cables. Cold (carbon) fouling 
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of the entire set of spark plugs may be caused by a 
clogged air cleaner element or repeated short operat- 


ing times (short trips). 


WET FOULING OR GAS FOULING 

A spark plug coated with excessive wet fuel or oil 
is wet fouled. In older engines, worn piston rings, 
leaking valve guide seals or excessive cylinder wear 
can cause wet fouling. In new or recently overhauled 
engines, wet fouling may occur before break-in (nor- 
mal oil control) is achieved. This condition can usu- 
ally be resolved by cleaning and reinstalling the 
fouled plugs. 


OIL OR ASH ENCRUSTED 

If one or more spark plugs are oil or oil ash encrusted 
(Fig. 20), evaluate engine condition for the cause of oil 
entry into that particular combustion chamber. 








Fig. 20 Oil or Ash Encrusted 


ELECTRODE GAP BRIDGING 

Electrode gap bridging may be traced to loose 
deposits in the combustion chamber. These deposits 
accumulate on the spark plugs during continuous 
stop-and-go driving. When the engine is suddenly 
subjected to a high torque load, deposits partially liq- 
uefy and bridge the gap between electrodes (Fig. 21). 
This short circuits the electrodes. Spark plugs with 
electrode gap bridging can be cleaned using standard 
procedures. 


SCAVENGER DEPOSITS 2 
Fuel scavenger deposits may be either white or yel- 

low (Fig. 22). They may appear to be harmful, but 

this is a normal condition caused by chemical addi- 
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Fig. 21 Electrode Gap Bridging 


tives in certain fuels. These additives are designed to 
change the chemical nature of deposits and decrease 
spark plug misfire tendencies. Notice that accumula- 
tion on the ground electrode and shell area may be 
heavy, but the deposits are easily removed. Spark 
plugs with scavenger deposits can be considered nor- 
mal in condition and can be cleaned using standard 
procedures. 
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Fig. 22 Scavenger Deposits 


CHIPPED ELECTRODE INSULATOR 

A chipped electrode insulator usually results from 
bending the center electrode while adjusting the 
spark plug electrode gap. Under certain conditions, 
severe detonation can also separate the insulator 
from the center electrode (Fig. 23). Spark plugs with 
this condition must be replaced. 


PREIGNITION DAMAGE 

Preignition damage is usually caused by excessive 
combustion chamber temperature. The center elec- 
trode dissolves first and the ground electrode dis- 
solves somewhat latter (Fig. 24). Insulators appear 
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Fig. 23 Chipped Electrode Insulator 


relatively deposit free. Determine if the spark plug 
has the correct heat range rating for the engine. 
Determine if ignition timing is over advanced or if 
other operating conditions are causing engine over- 
heating. (The heat range rating refers to the operat- 
ing temperature of a particular type spark plug. 
Spark plugs are designed to operate within specific 
temperature ranges. This depends upon the thick- 
ness and length of the center electrodes porcelain 
insulator. ) 
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Fig. 24 Preignition Damage 


SPARK PLUG OVERHEATING 

Overheating is indicated by a white or gray center 
electrode insulator that also appears blistered (Fig. 
25). The increase in electrode gap will be consider- 
ably in excess of 0.001 inch per 1000 miles of opera- 
tion. This suggests that a plug with a cooler heat 
range rating should be used. Over advanced ignition 
timing, detonation and cooling system malfunctions 
can also cause spark plug overheating. 
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Fig. 25 Spark Plug Overheating 
REMOVAL AND INSTALLATION 


SPARK PLUG CABLES 


CAUTION: When disconnecting a high voltage 
cable from a spark plug or from the distributor cap, 
twist the rubber boot slightly (1/2 turn) to break it 
loose (Fig. 26). Grasp the boot (not the cable) and 
pull it off with a steady, even force. 


SPARK PLUG BOOT 
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Fig. 26 Cable Removal 


Install cables into the proper engine cylinder firing 
order (Fig. 27) or (Fig. 28). 

When replacing the spark plug and coil cables, 
route the cables correctly and secure in the proper 
retainers. Failure to route the cables properly can 
cause the radio to reproduce ignition noise. It could 
also cause cross ignition of the plugs or short circuit 
the cables to ground. 

When installing new cables, make sure a positive 
connection is made. A snap should be felt when a 
good connection is made between the plug cable and 
the distributor cap tower. 
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Fig. 27 Engine Firing Order—2.5L 4-Cylinder Engine 





FIRING ORDER: 
15 3 6 2 4 
CLOCKWISE 
ROTATION 
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Fig. 28 Engine Firing Order—4.0L 6-Cylinder Engine 
SPARK PLUGS 


PLUG REMOVAL | 

(1) Always remove spark plug or ignition coil 
cables by grasping at the cable boot (Fig. 26). Turn 
the cable boot 1/2 turn and pull straight back in a 
steady motion. Never pull directly on the cable. 
Internal damage to cable will result. | 

(2) Prior to removing the spark plug, spray com- 
pressed air around the spark plug hole and the area 
around the spark plug. This will help prevent foreign 
material from entering the combustion chamber. 

(3) Remove the spark plug using a quality socket 
with a rubber or foam insert. 

(4) Inspect the spark plug condition. Refer to 
Spark Plugs in the Diagnostics/Service Procedures 
section of this group. 


PLUG CLEANING 
The plugs may be cleaned using commercially 
available spark plug cleaning equipment. After clean- 
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REMOVAL AND INSTALLATION (Continued) 


ing, file the center electrode flat with a small point 
file or jewelers file before BqIUeHINe gap. 


CAUTION: Never use a motorized wire wheel brush 
to clean the spark plugs. Metallic deposits will 
remain on the spark plug insulator and will cause 
plug misfire. 


PLUG GAP ADJUSTMENT — | 

Check the spark plug gap with a gap gauge tool. If 
the gap is not correct, adjust it by bending the 
eround electrode (Fig. 29). Never attempt to adjust 
the gap by bending the center electrode. 
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Fig. 29 Setting Spark Plug Gap—Typical 


SPARK PLUG GAP 

e 2.5L 4-Cylinder Engine Spark Plug Gap: .89 mm 
(.035 in). 

e 4.0L 6-Cylinder mae ena Plug Gap: .89 mm 
(.035 in). 


PLUG INSTALLATION 

Always tighten spark plugs to the specified torque. 
Over tightening can cause distortion. This may result 
in a change in the spark plug gap, or a crate’ por- 
celain insulator. 

When replacing the spark plug and ignition coil 
cables, route the cables correctly and secure them in 
the appropriate retainers. Failure to route the cables 
properly can cause the radio to reproduce ignition 
noise. It could cause cross ignition of the spark plugs, 
or short circuit the cables to ground. 

(1) Start the spark plug into the eycer head by 
hand to avoid cross threading. 
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(2) Tighten the spark plugs. to 35-41 N-m (26-30 ft. 
Ibs.) torque. 
(3) Install spark plug cables over spark plugs. 


IGNITION COIL 


The ignition coil is an epoxy filled type. If the coil 
is replaced, it must be replaced with the same type. 


REMOVAL 

On the 2.5L 4-cylinder engine, the ignition coil is 
mounted to a bracket on the side of the engine (to 
the rear of the distributor). 

On the 4.0L 6-cylinder engine, the ignition coil is 
mounted to a bracket on the side of the engine (to 
the front of the distributor) (ig. 30). 
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Fig. 30 Ignition Coil—Typical (4.0L Shown) 


(1) Disconnect the ignition coil secondary cable 
from ignition coil (Fig. 30). 

(2) Disconnect engine harness connector from igni- 
tion coil. 

(3) Remove ignition coil mounting bolts (nuts are 
used on back side of bracket). Remove coil. 


INSTALLATION | 

(1) Install ignition coil to bracket on cylinder block 
with mounting bolts and nuts. 

(2) Connect engine harness connector to coil. 

(3) Connect ignition coil cable to ignition coil. 


AUTOMATIC SHUTDOWN (ASD) RELAY 

The ASD relay is located in the power distribution 
center (PDC) (Fig. 31). Relay location is printed on a 
label on PDC cover. 


REMOVAL , 
(1) Remove the PDC cover. 
(2) Remove the relay by lifting iene up. 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 31 PDC Location 


INSTALLATION 7 

(1) Check the condition of relay wire terminals at 
PDC before installing relay. Repair as necessary. 

(2) Push the relay into the connector. 

(3) Install the relay cover. 


CRANKSHAFT POSITION SENSOR 


The crankshaft position sensor is mounted in the 
transmission bellhousing at the left/rear side of the 
engine block (Fig. 32) or (Fig. 33). 

On most 2.5L 4-cylinder and 4.0L 6-cylinder 
engines, the sensor is attached with two bolts. The 
2.5L 4-cylinder engine, when equipped with an auto- 
matic transmission, will have the sensor mounted 
with two nuts. 


REMOVAL 

(1) Near the rear of the intake manifold, discon- 
nect the pigtail harness (on the sensor) from the 
main electrical harness. 

(2) Remove the nut holding sensor wire clip to fuel 
rail mounting stud. 

(3) Depending upon application, remove either the 
sensor mounting bolt(s) or nuts. 

(4) Remove the sensor. 

(5) Remove clip from sensor wire harness. 


INSTALLATION 

(1) Install the sensor flush against the opening in 
the transmission housing. 

(2) Install and tighten the two sensor mounting 
bolts (or nuts) to 19 N-m (14 ft. lbs.) torque. | 
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Fig. 32 Crankshaft Position Sensor—2.5L 4-Cylinder 
Engine—Typical 


| CRANKSHAFT 
POSITION 
SENSOR 


eee 





TRANSMISSION 
HOUSING 


\? 
J9114-90 


Fig. 33 Crankshaft Position Sensor—4.0L 6-Cylinder 
Engine 


CAUTION: On some models, two bolts are used to 
secure the sensor to the transmission. These bolts 
are specially machined to correctly space the unit 
to the flywheel. Do not attempt to install any other 
bolts. 


(3) Connect the electrical connector to the sensor. 

(4) Install clip on sensor wire harness. — 

(5) Install clip over fuel rail mounting stud. Install 
clip mounting nut. 


CAMSHAFT POSITION SENSOR 
The camshaft position sensor is located in the dis- 
tributor (Fig. 34). 


REMOVAL 

Distributor removal is not necessary to remove 
camshaft position sensor. 

(1) Disconnect negative battery cable at battery. 


REMOVAL AND INSTALLATION (Continued) 


(2) Remove distributor cap from distributor (two 
screws). 

(3) Disconnect camshaft nos tion sensor wiring 
harness from main engine wiring harness. 
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Fig. 34 Camshaft Position Sensor 


(4) Remove distributor rotor from distributor shaft. 
(5) Lift the camshaft position sensor assembly 
from the distributor housing (Fig. 34). 


INSTALLATION 

(1) Install camshaft position sensor to distributor. 
Align sensor into notch on distributor housing. 

(2) Connect wiring harness. 

(3) Install rotor. 

(4) Install | distributor 
screws. — a 


MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR 


For removal and installation, refer to Manifold 
Absolute Pressure Sensor in group 14, Fuel Systems. 


| ENGINE COOLANT TEMPERATURE SENSOR 


For an operational description, diagnosis and 
removal/installation procedures, refer to Group 14, 
- Fuel System. 


THROTTLE POSITION SENSOR 


For an operational description, diagnosis and 
removal/installation procedures, refer to Group 14, 
Fuel System. 


INTAKE MANIFOLD AIR TEMPERATURE SENSOR 


For an operational description, diagnosis and 
removal/installation procedures, refer to Group 14, 
Fuel System. 


cap. Tighten mounting 
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DISTRIBUTOR 


All distributors contain an internal oil seal that | 
prevents oil from entering the distributor housing. 
The seal is not serviceable. 

Factory replacement distributors are equipped with — 
a plastic alignment pin already installed. The pin is 


located in an access hole on the bottom of the distrib- 


utor housing (Fig. 35). It is used to temporarily lock 
the rotor to the cylinder number 1 position during 
installation. The pin must be removed after install- 
ing the distributor. 
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Fig. 35 Plastic Alignment Pin 


The camshaft position sensor is located in the dis- 
tributor on all engines (Fig. 36). For removal/instal- 
lation procedures, refer to Camshaft Position Sensor. 
Distributor removal is not necessary for sensor 
removal. 

Refer to (Fig. 36) for an exploded » view of the dis- 
tributor. 

A fork with a slot is supplied on the bottom of the 
distributor housing where the housing base seats 


against the engine block (Fig. 36). The centerline of 


the slot aligns with the distributor holddown bolt 
hole in the engine block. Because of the fork, the dis- 
tributor cannot be rotated. Distributor rotation is not 
necessary as all ignition timing requirements are 
handled by the powertrain control module (PCM). 

The position of the distributor determines fuel syn- 
chronization only. It does not determine ignition tim- 
ing. 


NOTE: Do not attempt to modify this fork to attain 


ignition timing. 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 36 Distributor—2.5L Or 4.0L Engines—Typical 


REMOVAL—2.5L OR 4.0L ENGINE 

(1) Disconnect the negative battery cable at the 
battery. 

(2) Disconnect coil secondary cable at coil. 

(3) Remove distributor cap from distributor (2 
screws). Do not remove cables from cap. Do not remove 
rotor, 

(4) Disconnect the distributor wiring harness from 
the main engine harness. 

(5) Remove the cylinder number 1 spark plug. 

(6) Hold a finger over the open spark plug hole. 
Rotate the engine at the vibration dampener bolt 
until compression (pressure) is felt. 

(7) Slowly continue to rotate the engine. Do this until 
the timing index mark on the vibration damper pulley 


aligns with the top dead center (TDC) mark (0 degree) 


on timing degree scale (Fig. 37). Always rotate the 
engine in direction of normal rotation. Do not rotate the 
engine backward to align the timing marks. | 

(8) On models equipped with A/C, remove the electri- 
cal cooling fan and shroud: assembly from the radiator. 
Refer to Group 7, Cooling System for procedures. 

(9) This will provide room to turn the engine 
crankshaft with a socket and ratchet using the vibra- 
tion damper bolt. 

(10) Remove the 
clamp. 


distributor holddown bolt and 
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Fig. 37 Align Timing Marks 


(11) Remove the distributor from engine by slowly 
lifting straight up. . 

(12) Note that the rotor will rotate slightly in a> 
counterclockwise direction while lifting up the dis- 
tributor. The oil pump gear will also rotate slightly in 
a counterclockwise direction while lifting up the dis- 
tributor. This is due to the helical cut gears on the 
distributor and camshaft. 

(13) Note the removed position of the rotor during 
distributor removal. During installation, this will be 
referred to as the Pre-position. | 

(14) 2.5L 4-Cylinder Engine: Observe the slot in 
the oil pump gear through the hole on the side of the 
engine. It should be slightly before (counterclockwise 
of) the 10 o’clock position (Fig. 38). 
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Fig. 38 Slot At 10 O’clock Position—2.5L Engine 
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REMOVAL AND INSTALLATION (Continued) 


(15) 4.0L 6-Cylinder Engine: Observe the slot in 
the oil pump gear through the hole on the side of the 
engine. It should be slightly before (counterclockwise 
of) the 11 o’clock position (Fig. 39). 
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Fig. 39 Slot At 11 O’clock Position—4.0L Engine 


(16) Remove and discard the old distributor-to-en- 
gine block gasket. 


INSTALLATION : 

(1) If the engine crankshaft has been rotated after 
distributor removal, cylinder number 1 must be 
returned to its proper firing stroke. Refer to previous 
REMOVAL Step 5 and Step 6. These steps must be 
done before installing distributor. 

(2) Check the position of the slot on the oil pump 
gear. On the 2.5L engine, it should be just slightly 
before (counterclockwise of) the 10 o’clock position 
(Fig. 38). On the 4.0L engine, it should be just 
slightly before (counterclockwise of) the 11 o’clock 
position (Fig. 39). If not, place a flat blade screw- 
driver into the oil pump gear and rotate it into the 
proper position. 

(3) Factory replacement distributors are equipped 
with a plastic alignment pin already installed (Fig. 
35). This pin is used to temporarily hold the rotor to 
the cylinder number 1 firing position during distrib- 
utor installation. If this pin is in place, proceed to 
Step 8. If not, proceed to next step. 

(4) If the original distributor is to be reinstalled, 
such as during engine overhaul, the plastic pin will 
not be available. A 3/16 inch drift pin punch tool may 
be substituted for the plastic pin. 

(5) Remove the camshaft position sensor from the 
distributor housing. Lift straight up. 

(6) Four different alignment holes are provided on 
the plastic ring (Fig. 40). Note that 2.5L and 4.0L 
engines have different alignment holes (Fig. 
40). 

(7) Rotate the distributor shaft and install the pin 
punch tool through the proper alignment hole in the 
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plastic ring (Fig. 40) and into the mating access hole 
in the distributor housing. This will prevent the dis- 


tributor shaft and rotor from rotating. 
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Fig. 40 Pin Alignment Holes 


(8) Clean the distributor mounting hole area of the 
engine block. 

(9) Install a new distributor-to-engine block gasket 
(Fig. 36). | 

(10) Install the rotor to the distributor shaft. 

(11) 2.5L 4-Cylinder Engine: Pre-position the 
distributor into the engine while holding the center- 
line of the base slot in the 1 o’clock position (Fig. 41). 
Continue to engage the distributor into the engine. 
The rotor and distributor will rotate clockwise during 
installation. This is due to the helical cut gears on 
the distributor and camshaft. When the distributor is 
fully seated to the engine block, the centerline of the 
base slot should be aligned to the clamp bolt mount- 
ing hole on the engine (Fig. 42). The rotor should 
also be pointed slightly past (clockwise of) the 3 
o’clock position. 

4.0L 6-Cylinder Engine: Pre-position the distrib- 
utor into the engine while holding the centerline of 
the base slot in the 1 o’clock position (Fig. 41). Con- 
tinue to engage the distributor into the engine. The 
rotor and distributor will rotate clockwise during 
installation. This is due to the helical cut gears on 
the distributor and camshaft. When the distributor is 
fully seated to the engine block, the centerline of the 
base slot should be aligned to the clamp bolt mount- 
ing hole on the engine (Fig. 43). The rotor should 
also be pointed at the 5 o’clock position. _ 

It may be necessary to rotate the rotor and distrib- 
utor shaft (very slightly) to engage the distributor 
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REMOVAL AND INSTALLATION (Continued) 


shaft with the slot in the oil pump gear. The same 
may have to be done to engage the distributor gear 
with the camshaft gear. 
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Fig. 41 Distributor Pre-position—All Engines 
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Fig. 42 Distributor Engaged Position—2.5L 
4-Cylinder Engine | 7 
The distributor is correctly installed when: 
e the rotor is pointed at the 3 o'clock position 
(2.5L engine), or at the 5 o'clock position (4.0L 
engine). 
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Fig. 43 Distributor Engaged Position—4.0L 
6-Cylinder Engine 


e the plastic alignment pin (or pin punch tool) is 
still installed to distributor. 

e the number 1 cylinder piston is set at top dead 
center (TDC) (compression stroke). | 

e the centerline of the slot at the base of the dis- 
tributor is aligned to the centerline of the distributor 
holddown bolt hole on the engine... In this position, 
the holddown bolt should easily pass through the slot 
and into the engine. 

No adjustments are necessary. Proceed to next 
step. 

(12) Install the eeabulas holddown clamp and 
bolt. Tighten the bolt to 23 N-m (17 ft. lbs.) torque. 

(13) Remove the pin punch tool from the distribu- 
tor. Or, if the plastic alignment pin was used, remove 
it straight down from the bottom of the distributor. 
Discard plastic pin. 

- (14) If removed, install the camshaft eodon sen- 
sor to.the distributor. Align the wiring harness grom- 
met to the notch in the distributor housing. 

(15) Install the rotor. 


CAUTION: If the distributor cap is incorrectly posi- 
tioned on distributor housing, the cap or rotor may 
be damaged when engine is started. 


(16) Install the distributor cap. Tighten distributor 
cap holddown screws to 3 N-m (26 in. lbs.) torque. 

(17) If removed, install the spark plug cables to 
the distributor cap. For proper firing order, refer to 
the Specifications section at the end of this group. 
See Engine Firing Order. 
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REMOVAL AND INSTALLATION (Continued) 


(18) Connect the distributor wiring harness to the 
main engine harness. 
(19) Connect battery cable to battery. 


POWERTRAIN CONTROL MODULE (PCM) 
Refer to Group 14, Fuel System for procedures. 


IGNITION SWITCH AND KEY CYLINDER 


The ignition switch is located on the steering col- 
umn. The Key-In-Switch is located in the ignition 
switch module. For diagnosis of the Key-In-Switch, 
refer to Section 8U. 


REMOVAL 

(1) Disconnect negative cable from battery. 

(2) If vehicle has a tilt column, remove tilt lever by 
turning it counterclockwise. 

(3) Remove upper and lower covers from steering 
column (Fig. 44). | 
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Fig. 44 Shroud Removal/nstallation—Typical 


(4) Remove ignition switch mounting screws. Use 
tamper proof torx bit Snap-on TTXR20A2 or equiva- 
lent to remove the screws (Fig. 45) or (Fig. 46). 

(5) Gently pull switch away from column. Release 
connector locks on 7-terminal wiring connector, then 
remove connector from ignition switch. 

(6) Release connector lock on 4-terminal connector, 
then remove connector from ignition switch (Fig. 47). 
(7) To remove key cylinder from ignition switch: 

(a) Insert key in ignition switch. Turn key to 

LOCK position. Using a TTXR20A2 or equivalent 

torx bit, remove key cylinder retaining screw and 

bracket (Fig. 48) or (Fig. 49). 
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Fig. 45 Ignition Switch Screw Removal 
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Fig. 46 Ignition Switch Screw Removal 


(b) Rotate key clockwise to the OFF position. 
Key cylinder will unseat from ignition switch (Fig. 
50). When key cylinder is unseated, it will be 
approximately 1/8 inch away from ignition switch 
halo light ring. Do not attempt to remove key 
cylinder at this time. | 

(c) With key cylinder in unseated position, rotate 
key counterclockwise to the lock position and 
remove key. 
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Fig. 47 Key-In-Switch and Halo Lamp Connector 


(d) With key cylinder in unseated position, 
rotate key counterclockwise to the lock position 
and remove key. 

(e) Remove key cylinder from ignition switch 
(Fig. 51). 
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Fig. 48 Key Cylinder Retaining Screw 


INSTALLATION 

(1) Connect electrical connectors to ignition switch. 
Make sure that switch locking tabs are fully seated 
in wiring connectors. | 

(2) Before attaching ignition switch to a tilt steer- 
ing column, the transmission shifter must be in Park 
position. The park lock dowel pin and column lock 
flag must also be properly indexed before installing 
switch (Fig. 52). | 

(a) Place transmission shifter in PARK position. 
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Fig. 49 Key Cylinder Retaining Screw 
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Fig. 50 Unseated Key Cylinder 


_ (b) Place ignition switch in lock position. The 
switch is in the lock position when column lock flag 
is parallel to ignition switch terminals (Fig. 52). 
(c) Position ignition switch park lock dowel pin 
so it will engage steering column park lock slider 
linkage (Fig. 53). 
(d) Apply a light coating of grease to column lock 
flag and park lock dowel pin. | 
(3) Place ignition switch against lock housing 
opening on steering column. Ensure that ignition 
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Fig. 53 Ignition Switch Mounting Pad 


switch park lock dowel pin enters slot in park lock 
slider linkage in steering column. 

(4) Install retaining bracket and ignition switch 
mounting screws. Tighten screws to 3+.5 N-m (26+4 
in. lbs.) torque. 
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(5) Install ignition lock cylinder: 

(6) With lock cylinder and ignition switch in Lock 
position, insert lock cylinder into ignition switch 
until it bottoms. 

(7) Insert ignition key into lock cylinder. While 
gently pushing lock cylinder in toward ignition 
switch, rotate ignition key to end of travel. 

(8) Install retaining screw into bracket and lock 
cylinder. Tighten screw to 3+.5 N-m (26+4 in. lbs.) 
torque. 

(9) Install steering column covers. Tighten screws 
to 2 N-m (17 in. lbs.) torque. 

(10) If vehicle is equipped with a tilt steering col- 
umn, install tilt lever. 

(11) Connect negative cable to battery. 

(12) Check for proper operation of halo light, shift 
lock (Gif applicable), and column lock. Also check for 
proper operation of ignition switch accessory, lock, 
off, run, and start positions. 


SHIFTER/IGNITION INTERLOCK 


On models equipped with an automatic transmis- 
sion, a cable connects the ignition switch with the 
floor shift lever. The shifter will be locked in the 
PARK position when the ignition key is in the LOCK 
or ACCESSORY positions. The cable can be adjusted 
or replaced. Refer to Group 21, Transmissions for . 
procedures. The ignition interlock device within the 
steering column is not serviceable. If service is nec- 
essary, the steering column must be replaced. Refer 
to Group 19, Steering for procedures. 


SPECIFICATIONS 


VECI LABEL SPECIFICATIONS 

If anything differs between the specifications found 
on the Vehicle Emission Control Information (VECI) 
label and the following specifications, use specifica- 
tions on VECI label. The VECI label is located in the 
engine compartment. 


IGNITION TIMING 


Ignition timing is not adjustable on any engine. 
Refer to Ignition Timing in the Diagnostics/Service 
Procedures section of this group for more informa- 
tion. 
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ENGINE FIRING ORDER—2.5L 4-CYLINDER 
ENGINE 








FIRING ORDER: 
1 3 4 2 
CLOCKWISE 
ROTATION 


J908D-6 


ENGINE FIRING ORDER—4.0L 6-CYLINDER 
ENGINE 





FIRING ORDER: 
153 62 4 | 
CLOCKWISE a 
ROTATION 


ws J908D-7 


IGNITION COIL 





Secondary Resistance at70°- 80°F - ee 





TORQUE SPECIFICATIONS 


DESCRIPTION TORQUE 
Crankshaft Position Sensor ..... 19 N-m (15 ft. Ibs.) 
Distributor Hold Down Bolt ..... 23 N-m (17 ft. Ibs.) 
Ignition Coil Mounting 

Gf tapped bolts are used) ...... 5 N-m (50 in. lbs.) 
Ignition Coil Mounting 

(if nuts/bolts are used) ...... 11 N-m (100 in. lbs.) 
Powertrain Control Module (PCM) 

Mounting Screws ............. 1 N-m (9 in. lbs.) 
Spark Plugs (all engines) ....... 41 N-m (80 ft. lbs.) 
SPARK PLUGS 













PLUG ELECTRODE 
TYPE GAP 
2.5L/4.0L RCI2ZLYC 0.89 mm 


(0.035 in.) 
SPARK PLUG CABLE RESISTANCE 


250 Ohms Per Inch 1000 Ohms Per Inch 
3000 Ohms Per Foot 12,000 Ohms Per Foot 


J908D-43 





J928D-12 











DIAMOND 


.96 - 1.18 Ohms 


1,300 - 15,300 Ohms 
J918D-25 


1 





11,300 - 13,300 Ohms 
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GENERAL INFORMATION 
INTRODUCTION 


This group is responsible for covering the vehicle 
instrument panel. However, because the instrument 
panel serves as the vehicle’s command center, it is a 
very complex unit. The instrument panel is designed 
to house the controls and monitors for standard and 
optional powertrains, climate control systems, audio 
systems, lighting systems, safety systems and many 


COOLANT TEMPERATURE WARNING LAMP .. 10 
FOUR-WHEEL DRIVE INDICATOR LAMPS .... 11 


FUEL GAUGE ...............c cece ence eee T 
GENERATOR WARNING LAMP............. 11 
HEADLAMP HIGH BEAM INDICATOR LAMP .. 11 
LOW FUEL WARNING LAMP .............. 12 
LOW OIL PRESSURE WARNING LAMP ...... 12 
LOW WASHER FLUID WARNING LAMP ..... 12 
MALFUNCTION INDICATOR LAMP.......... 13 
OIL PRESSURE GAUGE ................... / 
PRINTED CIRCUITS ...........00......00., 6 
SEAT BELT REMINDER LAMP ............. 18 
SPEEDOMETER/ODOMETER............... . 8 
TACHOMETER .......... 000 eee. evereeeee 8 
TRIP ODOMETER ..... 00. cece ccc eeeeeeee. 8 
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UPSHIFT INDICATOR LAMP............... 14 
VOLTMETER ................ ena ed aoe eas 6 
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HEADLAMP SWITCH .................. cin bE 
INSTRUMENT CLUSTER..... itme eos ainees 14 
INSTRUMENT PANEL .......00.00.0.00.000, 18 
PRINTED CIRCUITS .......0.80.......00. 15 
SPECIFICATIONS 
GAUGE CALIBRATION ................... 20 
other comfort or convenience items. It is also 


designed so that all of the controls and monitors can 
be safely reached and/or viewed by the vehicle oper- 
ator, while still allowing relative ease of access to 
these items for service. 

Complete service information coverage for all of t the 
systems and components housed in the instrument 
panel in this section of the service manual would not 
be practical. It would result in a great deal of dupli- 
cation and make this group too large for the informa- 
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tion to be easily accessed and used. Therefore, the 
information found in this group has been limited as 
follows: 

e General Information - Goer non-electrical com- 
ponents and features of the instrument panel that 
are not related to other systems. 

e Description and Operation - Covers gauges and 
their sending units, warning lamps and_ their 
switches, and instrument panel illumination lamps. 

e Diagnosis and Testing - Covers gauges and their 
sending units, warning lamps and their switches, 
and instrument panel illumination lamps. 

e Removal and Installation - Covers components 
installed on or in the instrument panel that require 
removal for diagnosis or service of instrument panel 
components covered in this group. 

For more information on components or systems 
not covered above, refer to the appropriate group in 
this manual. If you are uncertain as to the appropri- 
ate group, refer to the Component and System Index 
at the back of this manual. Refer to Group 8W - Wir- 
ing Diagrams for complete circuit descriptions and 
diagrams. 


INSTRUMENT PANEL 


Modular instrument panel é6istFiction Sine: all 
of the gauges and controls to be serviced from the 
front of the panel. In addition, most of the instru- 
ment panel wiring or heating and air conditioning 
components can be accessed without complete instru- 
ment panel removal. If necessary, the instrument 
panel can be rolled-down and removed from the vehi- 
cle as an assembly. 

Removal of the instrument cluster bel allows 
access to the cluster assembly, most switches, the cli- 
mate controls, and the radio. Removal of the cluster 
assembly allows access to the individual gauges, illu- 
mination and indicator lamp bulbs, printed circuits, 
and most of the instrument panel wiring. 

Removal of the lower instrument panel allows 
access to heating and air conditioning components, 
and other wiring and electrical components. Those 
models equipped with a driver’s side airbag restraint 
have a knee blocker and reinforcement behind the 
driver’s side lower instrument panel. 

The instrument panel layout is mirror image for 
left-hand and right-hand drive vehicles. In most 
cases, the diagnosis and service procedures found in 
this group are applicable to either vehicle. Although, 
most illustrations represent only the left-hand drive 
version. Exceptions are clearly identified as Right- 
Hand Drive (RHD). | 


INSTRUMENT CLUSTERS 


Two basic instrument cluster options are offered. 
One is referred to as a low-line cluster, and the other 
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is referred to as a high-line cluster. Each cluster is 
divided into two areas: the gauge area, and the tell- 
tale area. Each area is served by a separate printed 
circuit and wiring connector. Some variations of each 
cluster exist due to optional equipment and regula- 
tory requirements. 
The low-line cluster includes the following gauges: 
e Fuel gauge 
e Speedometer/odometer. 
The low-line cluster includes provisions for the fol- 
lowing indicator lamps: 
e Anti-lock brake system lamp 
Brake warning lamp 
Coolant temperature warning lamp 
Four-wheel drive indicator lamps 
Generator warning lamp 
Headlamp high beam indicator lamp | 
Low oil pressure warning lamp — 
Low washer fluid warning lamp 
Malfunction indicator (Check Engine) lamp — 
Seat belt reminder lamp 
Turn signal indicator lamps — 
Upshift indicator lamp. 
The high-line cluster includes the following gauges: 
e Coolant temperature gauge 
e Fuel gauge 
e Oil pressure gauge 
e Speedometer/odometer 
) 
@ 


Tachometer 
Trip odometer 
e Voltmeter. | 
The high-line cluster includes provisions for the 
following indicator lamps: 
e Anti-lock brake system lamp 
Brake warning lamp 
Four-wheel drive indicator lamps 
Generator warning lamp 
Headlamp high beam indicator lamp 
Low fuel warning lamp 
Low washer fluid warning lamp 
Malfunction indicator (Check Engine) lamp 
Seat belt reminder lamp 
Turn signal indicator lamps 
Upshift indicator lamp. 


GAUGES 


With the ignition switch in the On or Start posi- 
tions, voltage is supplied to all gauges through the 
instrument cluster printed circuits. With the ignition 
switch in the Off position, voltage is not supplied to 
the gauges. A gauge pointer may remain within the 
gauge scale with the ignition switch in the Off posi- 
tion. However, the gauges do not accurately indicate 
any vehicle condition unless the ignition switch is in 
the On or Start positions. 
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All gauges, except the odometer, are air core mag- 
netic units. Two fixed electromagnetic coils are 
located within the gauge. These coils are wrapped at 
right angles to each other around a movable perma- 
nent magnet. The movable magnet is suspended 
within the coils on one end of a shaft. The gauge nee- 
dle is attached to the other end of the shaft. 

One of the coils has a fixed current flowing 
through it to maintain a constant magnetic field 
strength. Current flow through the second coil 
changes, which causes changes in its magnetic field 
strength. The current flowing through the second coil 
can be changed by: 

e A variable resistor-type sending unit (fuel level, 
coolant temperature, or oil pressure gauges) 

e Changes in electrical system voltage (voltmeter) 

e Electronic control circuitry (speedometer/odome- 
ter, tachometer). 

The gauge needle moves as the movable permanent 
magnet aligns itself to the changing magnetic fields 
created around it by the electromagnets. 


INDICATOR LAMPS 


Indicator lamps are located in two areas within the 
cluster. Each of these areas is served by a separate 
printed circuit and wiring connector. Those lamps in 
the gauge area of the cluster share the gauge area 
printed circuit and the cluster harness connector. 
Those lamps in the tell-tale area of the cluster use 
the tell-tale printed circuit and the tell-tale harness 
connector. 

Up to ten indicator lamps can be found in the tell- 
tale area of the cluster. These lamps are arranged in 
five stacked rows with two lamps in each row, and 
are located to the driver’s side of the main cluster. 


FUSEBLOCK MODULE 


The fuseblock module for left-hand drive models is 
mounted to the left dash panel, outboard of the steer- 
ing column. It has cavities for up to 20 blade-type 
fuses and circuit breakers, as well as the buzzer 
module. It can be accessed from under the instru- 
ment panel without the removal of any components. 

The fuseblock module for right-hand drive models 
is mounted to a bracket on the lower instrument 
panel reinforcement, inboard of the steering column 
and adjacent to the relay center. It has cavities for 
up to 28 blade-type fuses and circuit breakers. A sep- 
arate connector is provided near the fuseblock mod- 
ule for the buzzer module. It can also be accessed 
from under the instrument panel without the 
removal of any components. 


RELAY CENTER 


The relay center is mounted to the driver’s side 
lower instrument panel reinforcement, inboard of the 
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steering column. It contains relays for the horns, 
radio illumination, power door locks, rear window 
defogger, and the turn signal and hazard warning 
combination flasher. The relay center can be accessed 
from under the instrument panel without the 
removal of any components. 


DESCRIPTION AND OPERATION 
COOLANT TEMPERATURE GAUGE 


The coolant temperature gauge gives an indication 
of engine coolant temperature. The coolant tempera- 
ture sending unit is a thermistor that changes its 
electrical resistance with changes in engine coolant 
temperature. The sending unit is installed in a 
threaded hole that penetrates a coolant passage of 
the engine. High sending unit resistance causes low 
coolant temperature readings. Low resistance causes 
high coolant temperature readings. The sending unit 
resistance values are shown in a chart in Specifica- 
tions at the back of this group. 


FUEL GAUGE 


The fuel gauge gives an indication of the level of | 
fuel in the fuel tank. The fuel gauge sending unit is 
mounted to the electric fuel pump module located 
inside the fuel tank. Refer to Group 14 - Fuel System 
for sending unit service procedures. 

The sending unit has a float attached to a swing- 
arm. The float moves up or down within the fuel 
tank as fuel level changes. As the float moves, an 
electrical contact on the pivot end of the swing-arm 
wipes across a resistor coil, which changes the resis- 
tance of the sending unit. High sending unit resis- 
tance causes low fuel level readings. Low resistance 
causes high fuel level readings. The sending unit 
resistance values are shown in a chart in Specifica- 
tions at the back of this group. 


OIL PRESSURE GAUGE 


The oil pressure gauge gives an indication of the 
engine oil pressure. The combination oil pressure 
switch/sending unit contains a flexible diaphragm 
and a variable resistor coil. The diaphragm moves in 
response to changes in the engine oil pressure. The 
sending unit is installed in a threaded hole that pen- 
etrates an oil passage of the engine. As the dia- 
phragm moves, resistance in the coil increases or 
decreases. High resistance on the gauge side of the 
sending unit causes high oil pressure readings. Low 
resistance causes low oil pressure readings. Sending 
unit resistance values are shown in a chart in Spec- 
ifications at the back of this group. 
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- SPEEDOMETER/ODOMETER 


The speedometer/odometer gives an indication of 
the vehicle speed and distance traveled. The speed- 
ometer/odometer unit receives a vehicle speed pulse 
signal from the Vehicle Speed Sensor (VSS). An elec- 
tronic integrated circuit contained within the speed- 
ometer/odometer unit reads and analyzes the pulse 
signal. It then adjusts the ground path resistance of 
one electromagnet in the gauge to control speedome- 
ter needle movement. It also sends signals to an elec- 
tric stepper motor to control movement of the 
odometer number rolls. The frequency values for the 
pulse signal are shown in a chart in Specifications at 
the back of this group. 

The VSS is mounted to an adapter near the trans- 
mission (two-wheel drive) or transfer case (four-wheel 
drive) output shaft. The sensor is driven through the 
adapter by a speedometer pinion gear. The adapter 
and pinion used may vary with transmission and 
transfer case models, axle ratio and tire size. Refer to 
Group 21 - Transmission for more information. 


TACHOMETER 


The tachometer gives an indication of the engine 
speed in revolutions-per-minute (rpm). With the 
engine running, the tachometer receives an engine 
speed pulse signal from the Powertrain Control Mod- 
ule (PCM). An electronic integrated circuit contained 
within the tachometer unit reads and analyzes this 
pulse signal. It then adjusts the ground path resis- 
tance of one electromagnet in the gauge to control 
needle movement. The frequency values for the pulse 
signal are shown in a chart in Specifications at the 
back of this group. 


TRIP ODOMETER 


Like the odometer, the trip odometer gives an indi- 
cation of the distance the vehicle has travelled. How- 
ever, by depressing the trip odometer reset knob on 
the face of the speedometer/odometer unit, the trip 
odometer can be reset to zero. The trip odometer is 
driven by the same signal and circuits as the speed- 
ometer and odometer. The trip odometer is serviced 
only as a part of the speedometer/odometer unit. 


VOLTMETER 


The voltmeter gives an indication of electrical sys- 
tem voltage. The voltmeter is connected in parallel 
with the battery. With the ignition switch in the On 
position, the voltmeter indicates battery voltage or 
generator output voltage, whichever is greater. 


ANTI-LOCK BRAKE SYSTEM LAMP 

The optional Anti-Lock Brake System (ABS) lamp 
is switched to ground by the Controller Anti-lock 
Brake (CAB). The CAB lights the lamp when the 
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ignition switch is turned to the Start position as a 
bulb test. The lamp will stay on for 3 to 5 seconds 
after vehicle start-up to indicate a system self-test is 
in process. If the lamp remains on after start-up, or 
comes on and stays on while driving, it may indicate 
that the CAB has detected a system malfunction 
and/or that the ABS system has become inoperative. 
Refer to Group 5 - Brakes for more information. 


BRAKE WARNING LAMP 


The brake warning lamp gives the driver an indi- 
cation that the parking brake is applied, or that the 
pressures in the two halves of the split brake 
hydraulic system are unequal. With the ignition 
switch turned to the On or Start positions, battery 
voltage is supplied to one side of the indicator bulb. A 
ground path for the bulb is provided by three 
switches. The bulb will light when: 

e The ignition switch is in the Start position (bulb 
test). 

e The brake warning switch is closed (indicating 
unequal split brake hydraulic system pressures, due 
to low brake fluid or brake fluid leakage). st ae 

e The parking brake switch is closed (indicating 
the parking brake is applied). 

Refer to Group 5 - Brakes for more information. 


CLUSTER ILLUMINATION LAMPS 


All cluster illumination lamps receive battery feed 
from the instrument lamps fuse in the fuseblock 
module through the panel dimmer rheostat of the 
headlamp switch. When the park or head lamps are 
on, the cluster illumination lamps light. Illumination 
brightness can be adjusted by rotating the headlamp 
switch knob (clockwise to dim, counterclockwise to 
brighten). 


COOLANT TEMPERATURE WARNING LAMP 


The coolant temperature warning lamp lights 
whenever engine coolant temperature is too high. 
Battery voltage is supplied to one side of the indica- 
tor bulb when the ignition switch is turned to the On 
position. The coolant temperature sending unit is 
connected to the other side of the bulb. The coolant © 
temperature sending unit is a thermistor that 
changes its electrical resistance with changes in 
engine coolant temperature. The sending unit is 
installed in a threaded hole that penetrates a coolant 
passage of the engine. When the engine coolant tem- 
perature is too high, the sending unit resistance is 
low. This provides a ground path for the indicator 
bulb, which causes it to light. | 
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FOUR-WHEEL DRIVE INDICATOR LAMPS 


PART TIME 

On vehicles with the Command-Trac Four-Wheel 
Drive system, the Part Time lamp lights when the 
transfer case is engaged in the 4H or 4L positions. 
On vehicles with the Selec-Trac Four-Wheel Drive 
system, the Part Time lamp lights when the transfer 
case is engaged in the 4 X 4 Part Time or 4 Lo posi- 
tions. When the ignition switch is in the On position, 
battery voltage is supplied to one side of the indica- 
tor lamp bulb. A switch in the transfer case is con- 
nected to the other side of the indicator lamp bulb. 
When the switch is closed, a path to ground is pro- 
vided and the indicator lamp bulb lights. 


FULL TIME 

The Full Time lamp is only operational on vehicles 
equipped with the Selec-Trac Four-Wheel Drive sys- 
tem. The Full Time lamp lights when the transfer 
case is engaged in the 4 X 4 Full Time position. 
When the ignition switch is in the On position, bat- 
tery voltage is supplied to one side of the indicator 
lamp bulb. A switch in the transfer case is connected 
to the other side of the indicator lamp bulb. When 
the switch is closed, a path to ground is provided and 
the indicator lamp bulb lights. 


GENERATOR WARNING LAMP 


The generator warning lamp gives the driver an 
indication of a charging system problem. One side of 
the bulb is connected to ignition-switched battery 
feed. The other side of the bulb is switched to ground 
by the Powertrain Control Module (PCM). The lamp 
should light when the ignition switch is turned to the 
On position, but should go out whenever the engine 
is running. If the lamp comes on and stays on while 
the engine is running, it indicates that the PCM has 
detected a system malfunction and/or the charging 
system has become inoperative. Refer to Group 8C - 
Charging System for diagnosis of charging system 
problems. Refer to Group 14 - Fuel System for more 
information on the PCM generator warning lamp 
control output. 


HEADLAMP HIGH BEAM INDICATOR LAMP 


The headlamp high beam indicator lamp lights 
when the high beam circuit is activated. The circuit 
is controlled by the headlamp dimmer (multi-func- 
tion) switch. One side of the indicator bulb is 
erounded at all times. The other side of the bulb 
receives a battery feed through the contacts of the 
dimmer switch when the multi-function switch stalk 
is actuated to turn on the headlamp high beams. 
Refer to Group 8L - Lamps for more information. 
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LOW FUEL WARNING LAMP 

A Light-Emitting Diode (LED) on the face of the 
fuel gauge unit will light when the fuel level falls 
below approximately 4 gallons. A low fuel warning 
module attached to the rear of the fuel gauge con- 
trols when the LED will light. When the module 
senses 66.5 ohms or more resistance from the fuel 
level sending unit for 10 continuous seconds, the 
LED will light. When the module senses 63.5 ohms 
or less resistance from the fuel level sending unit for 
20 continuous seconds, the LED is turned off. 


LOW OIL PRESSURE WARNING LAMP 


The low oil pressure warning lamp lights with the 
ignition switch in the On position and the engine not 
running. The lamp should be off when the engine is 
running. Battery voltage is supplied to one side of 
the indicator bulb when the ignition switch is turned 
to the On position. The warning lamp side of the 
combination oil pressure switch/sending unit resistor 
coil is connected to the other side of the bulb. When 
normal engine oil pressure is applied to the sending 
unit, resistance on the warning lamp side of the 
resistor coil is high and the lamp goes off. When 
engine oil pressure is too low, resistance on the warn- 
ing lamp side of the resistor coil is low, which causes 
the bulb to light. 


LOW WASHER FLUID WARNING LAMP 


The low washer fluid warning lamp indicates when 
the fluid level in the washer reservoir is too low. The 
washer fluid level sensor uses a float in the reservoir 
to monitor the fluid level. The up and/or down action 
of the float opens or closes the switch within the sen- 
sor that provides ignition-switched battery voltage to 
the lamp bulb. Refer to Group 8K - Wiper and 
Washer Systems for more information. 


MALFUNCTION INDICATOR LAMP 


The Check Engine or Malfunction Indicator Lamp 
(MIL) lights each time the ignition switch is turned 
to the On position, and stays on for three seconds as 
a bulb test. If the Powertrain Control Module (PCM) 
receives an incorrect signal or no signal from certain 
fuel or emission system related circuits or compo- 
nents, the lamp is turned on. This indicates that the 
PCM has recorded a Diagnostic Trouble Code (DTC) 
in electronic memory for a circuit or component mal- 
function. Refer to Group 14 - Fuel System for more 
information. 


SEAT BELT REMINDER LAMP 


The seat belt reminder lamp lights for four to eight 
seconds after the ignition switch is turned to the On 


position. A timer circuit within the chime/buzzer 


module controls ignition-switched battery feed to the 
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lamp. Refer to Group 8U - Chime/Buzzer Warning 
Systems for more information. 


TURN SIGNAL INDICATOR LAMPS 


The left and right turn signal indicator lamps are 
controlled by the turn signal and hazard warning 
(multi-function) switches. One side of the bulb for 
each lamp is grounded at all times. The other side of 
the bulb receives a battery feed through the contacts 
of the multi-function switch when the turn signal 
lever (multi-function switch stalk) or hazard warning 
button is actuated. Refer to Group 8J - Turn Signal 
and Hazard Warning Systems for more information. 


UPSHIFT INDICATOR LAMP 


Vehicles equipped with a manual transmission may 
have an optional upshift indicator lamp. One side of 
the indicator lamp bulb receives ignition-switched 
battery feed. The ground feed for the other side of 
the lamp bulb is switched by the Powertrain Control 
Module (PCM). The lamp lights to indicate when the 
driver should shift to the next highest gear for best 
fuel economy. The PCM will turn the lamp off after 3 
to 5 seconds if the upshift is not performed. The lamp 
will remain off until the vehicle stops accelerating 
and is brought back to the range of lamp operation, 
or until the transmission is shifted into another gear. 

The indicator lamp is normally on when the igni- 
tion switch is in the On position, and is turned off 
when the engine is started. The lamp will be turned 
on and off during vehicle operation, according to the 
engine speed and load conditions that are being mon- 
itored by the PCM. Refer to Group 14 - Fuel System 
for more information on the PCM upshift indicator 
lamp control output. 


DIAGNOSIS AND TESTING 
PRINTED CIRCUITS 


GAUGE CLUSTER 

If an individual gauge or lamp is inoperative, see 
the diagnostic procedure under the heading for that 
gauge or lamp. For circuit descriptions and diagrams, 
refer to 8W-40 - Instrument Cluster in Group 8W - 
Wiring Diagrams. If more than one gauge or lamp is 
inoperative, perform the following: 

(1) Check the fuse(s) in the fuseblock module. If 
OK, go to Step 2. If not OK, replace the faulty 
fuse(s). 

(2) Check for battery voltage at the fuse(s) with 
the ignition switch in the On position. If OK, go to 
Step 3. If not OK, repair the open circuit from the 
ignition switch and/or refer to Group 8D - Ignition 
Systems for testing of the ignition switch. 
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(3) Turn the ignition switch to the Off position. 
Disconnect the battery negative cable. Remove the 
instrument cluster bezel and the cluster assembly. 
Disconnect the gauge cluster connector. 

(4) Connect the battery negative cable. Turn the 
ignition switch to the On position. Check for battery 
voltage at the fused ignition switch output circuit 
cavity of the cluster connector. If OK, go to Step 5. If 
not OK, repair the open circuit from the fuse as 
required. 

(5) Turn the ignition switch to the Off position. 
Disconnect the battery negative cable. Probe the 
ground circuit cavities of the cluster connector. Check 
for continuity to a good ground. There should be con- 
tinuity. If OK, replace the faulty gauge cluster 
printed circuit. If not OK, repair the open circuit to 
ground as required. 


TELL-TALE CLUSTER 

If an individual indicator lamp is inoperative, see 
the diagnostic procedure under the heading for that 
lamp. If more than one indicator lamp or a combina- 
tion of lamps and gauges in the gauge area of the 
instrument cluster is inoperative, see Gauge Cluster 
Printed Circuit diagnosis in this section. 

For circuit diagrams and descriptions, refer to 
8W-40 - Instrument Cluster in Group 8W - Wiring 
Diagrams. If more than one indicator lamp in the 
tell-tale area of the cluster is inoperative, perform 
the following: 

(1) Check the fuse in the fuseblock module. If OK, 
go to Step 2. If not OK, replace the faulty fuse. 

(2) Check for battery voltage at the fuse with the 
ignition switch in the On position. If OK, go to Step 
3. If not OK, repair the open circuit from the ignition 
switch and/or refer to Group 8D - aeeahion Systems 
for testing of the ignition switch. 

(3) Turn the ignition switch to the Off position. 
Disconnect the battery negative cable. Remove the 
instrument cluster bezel and the cluster assembly. 
Unplug the cluster tell-tale connector. 

(4) Connect the battery negative cable. Turn the 
ignition switch to the On position. Check for battery 
voltage at the fused ignition switch output circuit 
cavities of the cluster tell-tale connector. If OK, go to 
Step 5. If not OK, repair the open circuit from the 
fuse as required. 

(5) Turn the ignition switch to the Off position. 
Disconnect the battery negative cable. Probe the 
ground circuit cavity of the cluster tell-tale connector. 
Check for continuity to a good ground. There should 
be continuity. If OK, replace the faulty cluster tell- 
tale printed circuit. If not OK, repair the open circuit 
to ground as required. 
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DIAGNOSIS AND TESTING (Continued) 
COOLANT TEMPERATURE GAUGE 


The diagnosis found here addresses an inoperative 
gauge condition. If the problem being diagnosed is 
related to gauge accuracy, be certain to confirm that 
the problem is with the gauge and not with cooling 
system performance. The actual engine coolant tem- 
perature should be checked with a test gauge or ther- 
mometer and compared to the gauge readings before 
you proceed with gauge diagnosis. Refer to Group 7 - 
Cooling System for more information. For circuit 
descriptions and diagrams, refer to 8W-40 - Instru- 
ment Cluster in Group 8W - Wiring Diagrams. 

(1) Turn the ignition switch to the On position. 
Disconnect the coolant temperature sending unit con- 
nector (Fig. 1). The gauge needle should move to the 
low end of the gauge scale. If OK, go to Step 2. If not 
OK, go to Step 3. 
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Fig. 1 Coolant Temperature Switch/Sending Unit - 
Typical 


(2) Install a jumper wire from the sending unit 
connector to a good ground. The gauge needle should 
move to the high end of the gauge scale. If OK, 
replace the faulty sending unit. If not OK, remove 
the jumper wire and go to Step 3. 

(3) Turn the ignition switch to the Off position. 
Disconnect the battery negative cable. Remove the 
instrument cluster bezel and the cluster assembly. 
Disconnect the gauge cluster connector. 

(4) Probe the engine coolant temperature (ECT) 
gauge sensor signal circuit cavity of the cluster con- 
nector. Check for continuity to a good ground. There 
should be no continuity. If OK, go to Step 5. If not 
OK, repair the short circuit as required. | 

(5) Still probing the engine coolant temperature 
(ECT) gauge sensor signal circuit cavity of the cluster 
connector, check for continuity to the sending unit 
connector. There should be continuity. If OK, replace 
the faulty gauge. If not OK, repair the open circuit as 
required. 
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FUEL GAUGE 


The diagnosis found here addresses an inoperative 
gauge condition. If the problem being diagnosed is 
related to gauge accuracy, be certain to confirm that 
the problem is with the gauge or sending unit and 
not with the fuel tank. Inspect the fuel tank for signs 
of damage or distortion that could affect the sending 
unit performance before you proceed with gauge 
diagnosis. Refer to Group 14 - Fuel System for more 
information. For circuit descriptions and diagrams, 
refer to 8W-40 - Instrument Cluster in Group 8W - 
Wiring Diagrams. 

(1) Turn the ignition switch to the On position. 
Disconnect the fuel pump module connector. The con- 
nector is located on top of the fuel tank. The gauge 
needle should move to the low end of the gauge scale. 
If OK, go to Step 2. If not OK, go to Step 4. 

(2) Connect a jumper wire between the sending 
unit ground circuit cavity and the fuel level signal 
circuit cavity of the fuel pump module wiring connec- 
tor. The gauge needle should move to the high end of. 
the gauge scale. If OK, refer to Group 14 - Fuel Sys- 
tem for the procedures to replace the faulty sending 
unit. If not OK, remove the jumper wire and go to 
Step 3. 

(3) Turn the ignition switch to the Off position. 
Disconnect the battery negative cable. Check for con- 
tinuity between the sending unit ground circuit cav- 
ity of the fuel pump module wiring connector and a 
good ground. There should be continuity. If OK, go to 
Step 4. If not OK, repair the circuit to ground as 
required. 

(4) Remove the instrument cluster bezel and the 
cluster assembly. Disconnect the cluster connector. 

(5) Probe the fuel level signal circuit cavity of the 
cluster connector. Check for continuity to a good 
ground. There should be no continuity. If OK, go to 
Step 6. If not OK, repair the short circuit as 
required. | 

(6) Check for continuity between the fuel level sig- 
nal circuit cavities of the cluster connector and the 
fuel pump module wiring connector. There should be 
continuity. If OK, replace the faulty gauge. If not OK, 
repair the open circuit as required. 


OIL PRESSURE GAUGE 


The diagnosis found here addresses an inoperative 
gauge condition. If the problem being diagnosed is 
related to gauge accuracy, be certain to confirm that 
the problem is with the gauge and not with the 
engine oiling system. The actual engine oil pressure 
should be checked with a test gauge and compared to 
the instrument cluster gauge readings before you 
proceed with gauge diagnosis. Refer to Group 9 - 
Engines for more information. For circuit descrip- 
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tions and diagrams, refer to 8W-40 - Instrument 
Cluster in Group 8W - Wiring Diagrams. 

(1) Turn the ignition switch to the On position. 
Disconnect the oil pressure sending unit connector 
(Fig. 2). The gauge needle should move to the high 
end of the gauge scale. If OK, go to Step 2. If not OK, 
go to Step 3. 
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Fig. 2 Oil Pressure Switch/Sending Unit - Typical 


(2) Install a jumper wire from the engine oil pres- 
sure switch sense circuit cavity of the sending unit 
connector to a good ground. The gauge needle should 
move to the low end of the gauge scale. If OK, 
replace the faulty sending unit. If not OK, remove 
the jumper wire and go to Step 3. 

(3) Turn the ignition switch to the Off position. 
Disconnect the battery negative cable. Remove the 
instrument cluster bezel and the cluster assembly. 
Disconnect the instrument cluster connector. 

(4) Probe the engine oil pressure switch sense cir- 
cuit cavity of the cluster connector and check for con- 
tinuity to a good ground. There should be no 
continuity. If OK, go to Step 5. If not OK, repair the 
short circuit as required. 

(5) Check for continuity between the engine oil 
pressure switch sense circuit cavities of the cluster 
connector and the sending unit connector. There 
should be continuity. If OK, replace the faulty gauge. 
If not OK, repair the open circuit as required. 


SPEEDOMETER/ODOMETER 


The diagnosis found here addresses an inoperative 
gauge condition. If the problem being diagnosed is 
related to gauge accuracy, be certain to confirm that 
the problem is with the gauge and not with an incor- 
rect speedometer pinion, axle ratio, or tire size. Refer 
to Group 21 - Transmission for more information. For 
circuit descriptions and diagrams, refer to 8W-40 - 
Instrument Cluster in Group 8W - Wiring Diagrams. 

(1) Perform the vehicle speed sensor test as 
described in the appropriate Powertrain Diagnostic 
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Procedures manual. If OK, go to Step 2. If not OK, 
replace the faulty vehicle speed sensor. 

(2) Disconnect the battery negative cable. Unplug 
the vehicle speed sensor, the PCM connector B 
(white), and the daytime running lamp module (if 
equipped). Remove the instrument cluster bezel and 
the cluster assembly. Disconnect the instrument clus- 
ter connector. 

(3) Probe the vehicle speed sensor signal circuit 
cavity of the cluster connector. Check for continuity 
to a good ground. There should be no continuity. If 
OK, go to Step 4. If not OK, repair the short circuit 
as required. 

(4) Check for continuity between the vehicle speed 
sensor signal circuit cavities of the cluster connector 
and the vehicle speed sensor connector. There should 
be continuity. If OK, replace the faulty speedometer/ 
odometer unit. If not OK, repair the open circuit as 
required. 


TACHOMETER 

For circuit descriptions and diagrams, refer to 
8W-40 - Instrument Cluster in Group 8W - Wiring 
Diagrams. | 

(1) With the engine running, check for a tachome- 
ter signal at the tachometer signal circuit cavity of 
the PCM connector C (gray). See the Tachometer Cal- 
ibration chart in Specifications at the back of this 
croup for the frequency ranges. If OK, go to Step 2. If 
not OK, replace the faulty PCM. 

(2) Disconnect the battery negative cable. Unplug 
the PCM connector C. Remove the instrument cluster 
bezel and the cluster assembly. Disconnect the 
instrument cluster connector. 

(3) Probe the tachometer signal circuit cavity of 
the cluster connector. Check for continuity to a good 
ground. There should be no continuity. If OK, go to 
Step 4. If not OK, repair the short circuit as 
required. : : 

(4) Check for continuity between the tachometer 
signal circuit cavities of the cluster connector and the 
PCM connector C. There should be continuity. If OK, 
replace the faulty tachometer. If not OK, repair the 
open circuit as required. 


TRIP ODOMETER 


If the trip odometer is inoperative, but the speed- 
ometer/odometer functions are unaffected, replace the 
faulty speedometer/odometer unit. If the speedome- 
ter/odometer functions are affected, see the diagnosis 
for Speedometer/Odometer in this group. 


VOLTMETER 


The diagnosis found here addresses an inoperative 
gauge condition. If the gauge accuracy is suspect, be 
certain to confirm proper charging system operation 
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before considering gauge replacement. Refer to Group 
8C - Charging System for more information. If no 
charging system problem is found, the following pro- 
cedure will help diagnose an inaccurate gauge. For 
circuit descriptions and diagrams, refer to 8W-40 - 
Instrument Cluster in Group 8W - Wiring Diagrams. 

(1) Turn the ignition switch to the On position. 
The voltmeter should read battery voltage. If all 
gauges except the voltmeter are OK, go to Step 2. If 
the other gauges are inoperative, see the diagnosis 
for Printed Circuits in this group. 

(2) Using an accurate test voltmeter, measure bat- 
tery voltage at the battery. Compare this reading to 
the instrument cluster voltmeter reading. Now, see 
the Voltmeter Calibration chart in Specifications at 
the back of this group. If the voltmeter does not per- 
form to the specifications, replace the faulty voltme- 
ter. 


ANTI-LOCK BRAKE SYSTEM LAMP 

The diagnosis found here addresses an inoperative 
Anti-Lock Brake System (ABS) lamp condition. If the 
ABS lamp stays on with the ignition switch in the 
On position, or comes on and stays on while driving, 
refer to Group 5 - Brakes for diagnosis. If no ABS 
problem is found, the following procedure will help 
locate a short or open in the ABS lamp circuit. For 
circuit descriptions and diagrams, refer to 8W-40 - 
Instrument Cluster, and 8W-35 - Anti-Lock Brakes in 
Group 8W - Wiring Diagrams. 

(1) Disconnect the battery negative cable. Remove 
the instrument cluster bezel and cluster assembly, 
but do not unplug the cluster connectors. Remove the 
ABS main relay from the PDC and disconnect the 
CAB connector A. 

(2) Install a jumper wire between the ABS warn- 
ing lamp driver circuit cavity of the cluster tell-tale 
connector and a good ground. Connect the battery 
negative cable and turn the ignition switch to the On 
position. The lamp should light. If OK, remove the 
jumper wire and go to Step 3. If not OK, replace the 
faulty bulb. 

(3) Turn the ignition switch to the Off, position. 
Disconnect the battery negative cable and unplug the 
cluster tell-tale connector. Check for continuity 
between the ABS warning lamp driver circuit cavity 
of the cluster tell-tale connector and a good ground. 
There should be no continuity. If OK, go to Step 4. If 
not OK, repair the short circuit as required. 

(4) Check for continuity between the ABS warning 
lamp driver circuit cavities of the cluster tell-tale 
connector and the CAB connector A. There should be 
continuity. If OK, refer to Group 5 - Brakes for diag- 
nosis of the ABS system. If not OK, repair the open 
circuit as required. — 
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BRAKE WARNING LAMP 


The diagnosis found here addresses an inoperative 
brake warning lamp condition. If the brake warning 
lamp stays on with the ignition switch in the On 
position and the parking brake released, refer to 
Group 5 - Brakes for diagnosis. If no service brake or 
parking brake problem is found, the following proce- 
dure will help locate a short circuit or faulty switch. 
For circuit descriptions and diagrams, refer to 8W-40 
- Instrument Cluster in Group 8W - Wiring Dia- 
grams. 7 

(1) Unplug the park brake switch connector. Turn 
the ignition switch to the Start position. The lamp 
should light. Release the ignition switch to the On 
position. The lamp should go off. If OK, go to Step 
10. If not OK, go to Step 2. 

(2) Unplug the brake warning lamp switch connec- 
tor. Install a jumper wire between the two cavities of 
the connector. Turn the ignition switch to the Start 
position. The lamp should light. Remove the jumper 
wire and the lamp should go off. If OK, replace the 
faulty brake warning switch. If not OK, remove the 
jumper wire and go to Step 3. | 

(3) Turn the ignition switch to the On position. 
Install a jumper wire between the brake warning 
lamp driver circuit (lamp side) cavity of the brake 
warning lamp switch connector and a good ground. 
The lamp should light. If OK, go to Step 5. If not OK, 
go to Step 4. 

(4) Turn the ignition switch to the Off position. 
Remove the jumper wire and disconnect the battery 
negative cable. Remove the instrument cluster bezel 
and cluster assembly, but do not unplug the cluster 
connectors. Install a jumper wire between the brake 
warning lamp driver circuit cavity of the cluster tell- 
tale connector and a good ground. Connect the bat- 
tery negative cable and turn the ignition switch to 
the On position. The lamp should light. If OK, repair 
the open circuit to the brake warning lamp switch. If 
not OK, replace the faulty bulb. 

(5) Turn the ignition switch to the Off position and 
remove the jumper wire. Disconnect the battery neg- 
ative cable. Check for continuity between the brake 
warning lamp driver circuit (ignition switch side) 
cavity of the brake warning lamp switch connector 
and a good ground with the ignition switch in the 
Start position. There should be continuity. If not OK, 
go to Step 6. 

(6) Turn the ignition switch to the Off position and 
disconnect the battery negative cable. Unplug the 
ignition switch connector. Check for continuity 
between the brake warning lamp driver circuit cavity 
of the ignition switch connector and a good ground. 
There should be no continuity. If OK, go to Step 7. If 
not OK, repair the short circuit to the brake warning 
lamp switch as required. 
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(7) Check for continuity between the brake warn- 
ing lamp driver circuit cavities of the ignition switch 
connector and the brake warning lamp switch con- 
nector (ignition switch side). There should be conti- 
nuity. If OK, go to Step 8. If not OK, repair the open 
circuit as required. 

(8) Check for continuity between the metal steer- 
ing column jacket and a good ground. There should 
be continuity. If OK, go to Step 9. If not OK, refer to 
Group 19 - Steering to check the steering column 
ground clip installation. 

(9) Turn the ignition switch to the Start position 
and hold. Check for continuity between the brake 
warning lamp driver circuit terminal of the ignition 
switch and a good ground. There should be continu- 
ity. If not OK, replace the faulty ignition switch. 

(10) Unplug the brake warning lamp switch con- 
nector. Check for continuity between the park brake 
switch connector and a good ground. There should be 
no continuity. If OK, go to Step 11. If not OK, repair 
the short circuit as required. 

(11) Check for continuity between the park brake 
switch connector and the brake warning lamp driver 
circuit (lamp side) cavity of the brake warning lamp 
switch connector. There should be continuity. If OK, 
replace the faulty park brake switch. If not OK, 
repair the open circuit as required. 


CLUSTER ILLUMINATION LAMPS 

For circuit descriptions and diagrams, refer to 
8W-40 - Instrument Cluster in Group 8W - Wiring 
Diagrams. 

(1) Check the fuse in the fuseblock module. If OK, 
go to Step 2. If not OK, replace the faulty fuse. 

(2) Turn the park lamps on with the headlamp 
switch. Rotate the headlamp switch knob counter- 
clockwise to just before the interior lamps detent. 
Check for battery voltage at the fuse in the fuseblock 
module. Now, rotate the headlamp switch clockwise, 
while observing the test voltmeter. As the switch is 
rotated, the voltage should drop, until there are zero 
volts at the full clockwise stop. If OK, go to Step 3. If 
not OK, repair the open circuit to the headlamp 
switch or refer to Group 8L - Lamps to diagnose the 
headlamp switch. 

(3) Disconnect the battery negative cable. Remove 
the instrument cluster bezel and the cluster assem- 
bly. Unplug the cluster connector. Connect the bat- 
tery negative cable. Turn the park lamps on with the 
headlamp switch. Rotate the headlamp switch knob 
counterclockwise to just before the interior lamps 
detent. Check for battery voltage at the panel lamps 
driver circuit cavity of the cluster connector. If OK, 
go to Step 4. If not OK, repair the open circuit to the 
fuseblock module as required. 
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(4) Turn the park lamps off. Disconnect the battery 
negative cable. Remove the fuse from the fuseblock 
module. Probe the panel lamps driver circuit cavity 
of the cluster connector. Check for continuity to a 
good ground. There should be no continuity. If OK, go 
to Step 5. If not OK, repair the short circuit as 
required. 

(5) Probe each of the two ground circuit cavities of 
the cluster connector and check for continuity to a 
good ground. There should be continuity. If OK, 
replace the faulty bulb(s). If not OK, repair the 
ground circuit as required. 


COOLANT TEMPERATURE WARNING LAMP 


The diagnosis found here addresses an inoperative 
lamp condition. If the problem being diagnosed is 
related to lamp accuracy, be certain to confirm that 
the problem is with the lamp and not with cooling 
system performance. The actual engine coolant tem- 
perature should be checked with a test gauge or ther- 
mometer before proceeding with lamp diagnosis. 
Refer to Group 7 - Cooling System for more informa- 
tion. For circuit descriptions and diagrams, refer to 
8W-40 - Instrument Cluster in Group 8W - Wiring 
Diagrams. 

(1) Turn the ignition switch to the On position. 
Disconnect the coolant temperature switch connector 
(Fig. 3). Install a jumper wire between the switch 
connector and a good ground. The lamp should light. 
If OK, replace the faulty switch. If not OK, go to Step 
Di 
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Fig. 3 Coolant Temperature Switch/Sending Unit - 
Typical — 


(2) Turn the ignition switch to the Off position. 
Disconnect the battery negative cable. Unplug the 
coolant temperature switch connector. Remove the 
instrument cluster bezel and the cluster assembly. 
Disconnect the cluster connector. Check for continu- 
ity between the engine coolant temperature (ECT) 
sensor signal circuit cavity of the cluster connector 
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and a good ground. There should be no continuity. If 
OK, go to Step 3. If not OK, repair the short circuit 
as required. 

(3) Check for continuity between the engine cool- 
ant temperature (ECT) sensor signal circuit cavity of 
the cluster connector and the coolant temperature 
switch connector. There should be continuity. If OK, 
replace the faulty bulb. If not OK, repair the open 
circuit as required. 


FOUR-WHEEL DRIVE INDICATOR LAMPS 


The diagnosis found here addresses an inoperative 
four-wheel drive indicator lamp condition. If the 
problem being diagnosed is related to lamp accuracy, 
be certain to confirm that the problem is with the 
lamp or switch and not with a damaged or inopera- 
tive transmission or transfer case. Refer to Group 21 
- Transmission for more information. If no transmis- 
sion or transfer case problem is found, the following 
procedure will help locate a short or open in the indi- 
cator lamp circuit. For circuit diagrams and descrip- 
tions, refer to 8W-40 - Instrument Cluster in Group 
8W - Wiring Diagrams. 

(1) Apply the parking brake and start the engine 
with the transfer case gearshift selector lever in a 
4WD Lock or 4WD position. 

(2) Unplug the transfer case switch connector and 
check for continuity between the ground circuit cav- 
ity of the switch connector and a good ground. There 
should be continuity. If OK, go to Step 3. If not OK, 
repair the open circuit to ground as required. 

(3) Turn the ignition switch to the On position. 
Install a jumper wire between the 4WD lock circuit 
cavity and/or the 4WD full time circuit cavity (f 
equipped) of the transfer case switch connector and a 
good ground. The lamp should light. If OK, replace 
the faulty switch. If not OK, go to Step 4. 

(4) Remove the instrument cluster bezel and the 
tell-tale cluster, but do not unplug the telltale con- 
nector. Turn the ignition switch to the On position. 
Install a jumper wire between a good ground and the 
AWD lock circuit cavity and/or the 4WD full time cir- 
cuit cavity of the tell-tale connector. The lamp should 
light. If OK, repair the open circuit to the transfer 
case switch as required. If not OK, replace the faulty 
bulb. 


GENERATOR WARNING LAMP 


The diagnosis found here addresses an inoperative 


lamp condition. If the generator warning lamp comes. 


on or stays on with the engine running, refer to 
Group 8C - Charging System for diagnosis. If no 
charging system problem is found, the following pro- 
cedure will help locate a short or open in the gener- 
ator warning lamp circuit. For circuit descriptions 
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and diagrams, refer to 8W-40 - Instrument Cluster in 
Group 8W - Wiring Diagrams. 

(1) Disconnect the battery negative cable and 
unplug the PCM connector C (gray). Install a jumper 
wire between the generator lamp driver circuit cavity 
of the PCM connector and a good ground. Connect 
the battery negative cable and turn the ignition 
switch to the On position. The lamp should light. 
Unplug the jumper wire and the lamp should go off. 
If OK, refer to the Powertrain Diagnostic Procedures 
to check the PCM. If not OK, go to Step 2. 

(2) Turn the ignition switch to the Off position and 
disconnect the battery negative cable. The PCM con- 
nector C is still unplugged. Remove the instrument 
cluster bezel and the instrument cluster. Do not 
unplug the telltale cluster connector. Install a jumper 
wire between the generator lamp driver circuit cavity 
of the telltale cluster connector and a good ground. 
Connect the battery negative cable and turn the igni- 
tion switch to the On position. The lamp should light. 
If OK, go to Step 3. If not OK, replace the faulty 
bulb. 

(3) Turn the ignition switch to the Off position and 
disconnect the battery negative cable. The PCM con- 
nector C is still unplugged. Unplug the telltale clus- 
ter connector. Probe the generator lamp driver circuit 
cavity of the message center connector and check for 
continuity to a good ground. There should be no con- 
tinuity. If OK, go to Step 4. If not OK, repair the 
short circuit as required. 

(4) Check for continuity between the generator 
lamp driver circuit cavities of the message center 
connector and the PCM connector C. There should be 
continuity. If not OK, repair the open circuit as 
required. | 


HEADLAMP HIGH BEAM INDICATOR LAMP 


The diagnosis found here addresses an inoperative 
headlamp high beam indicator lamp condition. If the 
problem being diagnosed is related to inoperative 
headlamp high beams, refer to Group 8L - Lamps for 
diagnosis of the headlamp system. If no headlamp 
system problems are found, the following procedure 
will help locate an open in the high beam indicator 
lamp circuit. For circuit descriptions and diagrams, 
refer to 8W-40 - Instrument Cluster in Group 8W - 
Wiring Diagrams. | 

(1) Disconnect the battery negative cable. Remove 
the instrument cluster bezel and the cluster assem- 
bly. Unplug the cluster printed circuit connector. 

(2) Connect the battery negative cable. Turn the 
headlamps on and select the high beams with the 
multi-function switch stalk. Check for battery voltage 
at the high beam indicator driver circuit cavity of the 
printed circuit connector. If OK, replace the faulty 
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bulb. If not OK, repair the open circuit to the head- 
lamp dimmer (multi-function) switch as required. 


LOW FUEL WARNING LAMP | 


The diagnosis found here addresses an inoperative 
low fuel warning lamp condition. If the problem 
being diagnosed is related to lamp accuracy, be cer- 
tain to confirm the problem is the with the low fuel 
warning lamp and not with the fuel gauge circuit. 
See the diagnosis for the Fuel Gauge, in this group. 
If no fuel gauge problem is found, the following pro- 
cedure will help to identify a faulty low fuel warning 
lamp circuit. For circuit descriptions and diagrams, 
refer to 8W-40 - Instrument Cluster in Group 8W - 
Wiring Diagrams. 

(1) Check that the fuel gauge is operating as 
designed. See the diagnosis for Fuel Gauge in this 
eroup. If OK, go to Step 2. 

(2) With at least 10 gallons of fuel in the fuel tank, 
unplug the fuel tank sending unit wiring connector. 
Turn the ignition switch to the On position and wait 
10 seconds. The lamp (LED) should light. Reconnect 
the fuel tank sending unit and wait 20 seconds. The 
lamp (LED) should go off. If not OK, replace the 
faulty low fuel warning lamp module. 


LOW OIL PRESSURE WARNING LAMP 


The diagnosis found here addresses an inoperative 
lamp condition. If the problem being diagnosed is 
related to lamp accuracy, be certain to confirm that 
the problem is with the lamp and not with the 
engine oiling system. The actual engine oil pressure 
should be checked with a test gauge before you pro- 
ceed with lamp diagnosis. Refer to Group 9 - Engines 
for more information. For circuit descriptions and 
diagrams, refer to 8W-40 - Instrument Cluster in 
Group 8W - Wiring Diagrams. 

(1) Turn the ignition switch to the On position. 
Disconnect the oil pressure sending unit connector 
(Fig. 4). Install a jumper wire between the oil pres- 
sure switch sense circuit cavity of the sending unit 
connector and a good ground. The lamp should light. 
Remove the jumper wire and the lamp should go off. 
If OK, replace the faulty sending unit. If not OK, go 
to Step 2. | 

(2) Turn the ignition switch to the Off position. 
Disconnect the battery negative cable. Remove the 
instrument cluster bezel and the cluster assembly. 
Disconnect the cluster printed circuit connector. 

(3) Probe the oil pressure switch sense circuit cav- 
ity of the cluster connector and check for continuity 
to a good ground. There should be no continuity. If 
OK, go to Step 4. If not OK, repair the short circuit 
as required. | 

(4) Check for continuity between the oil pressure 
switch sense circuit cavities of the cluster connector 
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Fig. 4 Oil Pressure Switch/Sending Unit - Typical 


and the sending unit wire connector. There should be 
continuity. If OK, replace the faulty bulb. If not OK, 
repair the open circuit as required. 


LOW WASHER FLUID WARNING LAMP 


The diagnosis found here addresses an inoperative 
low washer fluid warning lamp condition. If the prob- 
lem being diagnosed is related to lamp accuracy, be 
certain to confirm that the problem is with the lamp 
or switch and not with a damaged or empty washer 
fluid reservoir. Inspect the reservoir for proper fluid 
level and signs of damage or distortion that could 
affect switch performance before you proceed with 
lamp diagnosis. Refer to Group 8K - Wiper and 
Washer Systems for more information. For circuit 
descriptions and diagrams, refer to 8W-40 - Instru- 
ment Cluster in Group 8W - Wiring Diagrams. 

(1) Check the fuse in the Power Distribution Cen- 
ter (PDC). If OK, go to Step 2. If not OK, replace the 
faulty fuse. 

(2) Turn the ignition switch to the On position. 
Check for battery voltage at the fuse in the PDC. If 
OK, go to Step 3. If not OK, repair the open circuit to 
the ignition switch as required. 

(3) Unplug the washer fluid level switch connector. 
Turn the ignition switch to the On position. Check 
for battery voltage at the fused ignition switch out- 
put circuit cavity of the washer fluid level switch con- 
nector. If OK, turn the ignition switch to the Off 
position and go to Step 4. If not OK, repair the open 
circuit to the PDC as required. 

(4) Install a jumper wire between the fused igni- 
tion switch output circuit cavity and the washer fluid 
switch sense circuit cavity of the washer fluid level 
switch connector. Turn the ignition switch to the On 
position. The lamp should light. Disconnect the 
jumper wire and the lamp should go off. If OK, 
replace the faulty washer fluid level switch. If not 
OK, reinstall the jumper wire and go to Step 5. 


DIAGNOSIS AND TESTING (Continued) 


(5) Turn the ignition switch to the Off position. 
Disconnect the battery negative cable. Remove the 
instrument cluster bezel and the cluster assembly. 
Unplug the cluster tell-tale connector. Turn the igni- 
tion switch to the On position. Check for battery volt- 
age at the washer fluid switch sense circuit cavity of 
the tell-tale connector. If OK, replace the faulty bulb. 
If not OK, repair the open circuit to the washer fluid 
level switch as required. 


MALFUNCTION INDICATOR LAMP 


The diagnosis found here addresses an inoperative 
lamp condition. If the lamp comes on and stays on 
with the engine running, refer to Group 14 - Fuel 
System for diagnosis. If no fuel or emission system 
problem is found, the following procedure will help 
locate a short or open in the lamp circuit. For circuit 
descriptions and diagrams, refer to 8W-40 - Instru- 
ment Cluster in Group 8W - Wiring Diagrams. 

(1) Disconnect the battery negative cable. Unplug 
the PCM connector C (gray). Install a jumper wire 
between the malfunction indicator lamp driver circuit 
cavity of the PCM connector C and a good ground. 
Connect the battery negative cable. Turn the ignition 
switch to the On position. The lamp should light. 
Remove the jumper wire and the lamp should go off. 
If OK, refer to the Powertrain Diagnostic Procedures 
to diagnose the PCM. If not OK, go to Step 2. 

(2) Turn the ignition switch to the Off position. 
Disconnect the battery negative cable. Remove the 
instrument cluster bezel and the cluster assembly. 
Install a jumper wire between the malfunction indi- 
cator lamp driver circuit cavity of the cluster tell-tale 
connector and a good ground. Connect the battery 
negative cable. Turn the ignition switch to the On 
position. The lamp should light. If OK, go to Step 3. 
If not OK, replace the faulty bulb. 

(3) Turn the ignition switch to the Off position. 
Disconnect the battery negative cable. Unplug the 
cluster tell-tale connector. Check for continuity 
between the malfunction indicator lamp driver circuit 
cavity of the tell-tale connector and a good ground. 
There should be no continuity. If OK, go to Step 4. If 
not OK, repair the short circuit as required. 

(4) Check continuity between the malfunction indi- 
cator lamp driver circuit cavities of the tell-tale con- 
nector and the PCM connector C. There should be 
continuity. If not OK, repair the open circuit as 
required. 


SEAT BELT REMINDER LAMP 


The diagnosis found here addresses an inoperative 
lamp condition. If the lamp comes on and stays on, 
refer to Group 8U - Chime/Buzzer Warning Systems 
for diagnosis. If no warning system problem is found, 
the following procedure will help locate a short or 
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open in the lamp circuit. For circuit descriptions and 
diagrams, refer to 8W-46 - Message Center in Group 
8W - Wiring Diagrams. 

(1) Disconnect the battery negative cable. Remove 
the instrument cluster bezel and the cluster assem- 
bly. Unplug the cluster tell-tale connector. Check for 
continuity between the ground circuit cavity of the 
tell-tale connector and a good ground. There should 
be continuity. If OK, plug the tell-tale connector back 
into the cluster and go to Step 2. If not OK, repair 
the open circuit as required. 

(2) Connect the battery negative cable. Install a 
jumper wire between a 12-volt battery feed source 
and the seat belt lamp driver circuit cavity of the 
tell-tale connector. The lamp should light. If OK, go 
to Step 3. If not OK, replace the faulty bulb. 

(3) Disconnect the battery negative cable. Unplug 
the chime/buzzer module from the fuseblock module. 
Unplug the cluster tell-tale connector. Check for con- 
tinuity between the seat belt lamp driver circuit cav- 
ity of the tell-tale connector and a good ground. 
There should be no continuity. If OK, go to Step 4. If 
not OK, repair the short circuit as required. 

(4) Check continuity between the seat belt lamp 
driver circuit cavities of the tell-tale connector and 
the fuseblock module. There should be continuity. If 
not OK, repair the open circuit as required. 


TURN SIGNAL INDICATOR LAMPS 


The diagnosis found here addresses an inoperative 
lamp condition. For any other turn signal problem, 
refer to Group 8J - Turn Signal and Hazard Warning 
Systems for diagnosis. If no turn signal or hazard 
warning system problem is found, the following pro- 
cedure will help locate a short or open in the indica- 
tor lamp circuit. For circuit descriptions and 
diagrams, refer to 8W-40 - Instrument Cluster in 
Group 8W - Wiring Diagrams. 

(1) Disconnect the battery negative cable. Remove 
the instrument cluster bezel and the cluster assem- 
bly. Probe the ground circuit cavity of the cluster con- 
nector. Check for continuity to a good ground. There 
should be continuity. If OK, go to Step 2. If not OK, 
repair the open circuit as required. 

(2) Connect the battery negative cable. Install a 
jumper wire from the left turn signal circuit or the 
right turn signal circuit cavity of the cluster connec- 
tor to a 12-volt battery feed. The lamp should light. 
If OK, go to Step 3. If not OK, replace the faulty 
bulb. | 

(3) Disconnect the battery negative cable. Check 
for continuity between the left turn signal circuit or 
the right turn signal circuit cavity of the cluster con- 
nector and the left turn signal circuit or the right 
turn signal circuit cavity of the bulkhead disconnect. 
There should be continuity. If OK, refer to Group 8J - 
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Turn Signal and Hazard Warning Systems for further 
diagnosis. If not OK, repair the open circuit as 
required. 


UPSHIFT INDICATOR LAMP 


The diagnosis found here addresses an inoperative 
lamp condition. If the lamp comes on and stays on 
with the engine running, refer to Group 14 - Fuel 
System for the procedure for diagnosis of the Power- 
train Control Module. If no fuel or emission system 
problem is found, the following procedure will help 
locate a short or open in the lamp circuit. For circuit 
descriptions and diagrams, refer to 8W-40 - Instru- 
ment Cluster in Group 8W - Wiring Diagrams. 

(1) Disconnect the battery negative cable. Unplug 
the PCM connector B (white). Install a jumper wire 
between the up-shift lamp driver circuit cavity of the 
PCM connector B and a good ground. Connect the 
battery negative cable. Turn the ignition switch to 
the On position. The lamp should light. Remove the 
jumper wire and the lamp should go off. If OK, refer 
to the Powertrain Diagnostic Procedures to diagnose 
the PCM. If not OK, go to Step 2. 

(2) Turn the ignition switch to the Off position. 
Disconnect the battery negative cable. Remove the 
instrument cluster bezel and the cluster assembly. 
Install a jumper wire between the up-shift lamp 
driver circuit cavity of the cluster tell-tale connector 


and a good ground. Connect the battery negative — 


cable. Turn the ignition switch to the On position. 
The lamp should light. If OK, go to Step 3. If not OK, 
replace the faulty bulb. 

(3) Turn the ignition switch to the Off position. 
Disconnect the battery negative cable. Unplug the 
cluster tell-tale connector. Check for continuity 
between the up-shift lamp driver circuit cavity of the 
tell-tale connector and a good ground. There should 
be no continuity. If OK, go to Step 4. If not OK, 
repair the short circuit as required. 

(4) Check continuity between the up-shift lamp 
driver circuit cavities of the tell-tale connector and 
the PCM connector B. There should be continuity. If 
not OK, repair the open circuit as required. 


REMOVAL AND INSTALLATION 


INSTRUMENT CLUSTER 


(1) Disconnect the battery negative cable. 

(2) Remove the upper and lower steering column 
shrouds and the steering column to instrument panel 
bezel gap hider. If equipped with tilt steering, apply 
tape to the tilt mechanism on top of the steering col- 
umn to protect the instrument panel bezel from dam- 
age during removal. | 

(3) Remove the four instrument cluster bezel 
attaching screws and remove the bezel. The bezel is 
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snap fit at the locations shown in the illustration 
(Fig. 5). 
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Fig. 5 Instrument Cluster Bezel Remove/install 


(4) Remove the cigar lighter housing eee 
screws (Fig. 6). 
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ATTACHING SCREWS 
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Fig. 6 Instrument Cluster Remove/install 


(5) If equipped, remove the attaching screws for 
the switch housing(s). 

(6) Remove the instrument 
screws. | | 

(7) Pull the cluster assembly far enough out to dis- 
connect the two cluster harness connectors from the 
rear of the cluster. Remove the cluster assembly. 

(8) Reverse the removal procedures to install. 


cluster attaching 
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REMOVAL AND INSTALLATION (Continued) 


Lens 
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. Tell-Tale Lens and Mask 





. Gauge Mask 
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. Cluster Housing 
. Printed Circuit - Tell-Tales 
. Printed Circuit - Gauges 





. Fuel Gauge 11. Speedometer/Odometer 

. Low Fuel Warning Module 12. Engine Oil Pressure Gauge 
. Engine Coolant Temperature Gauge ‘13. Voltmeter 

. Tachometer 
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Fig. 7 Instrument Cluster 


GAUGES 


(1) Remove the instrument cluster assembly as 
described in this group. | 

(2) If equipped with a trip odometer, gently pull 
the knob off of the trip odometer push pin. Remove 
the cluster lens and mask (Fig. 7). 

(3) Remove the gauge mounting screws from the 
rear of the cluster housing (Fig. 8). Remove the 
gauge from the front of the cluster housing. 

(4) Reverse the removal procedures to install. 


PRINTED CIRCUITS 


GAUGE CLUSTER 
(1) Remove the instrument cluster assembly as 
described in this group. 


(2) Remove all of the gauge mounting screws from 
the rear of the gauge cluster housing as described in 
this group. 

(3) Remove the screw holding the cluster connector 
retaining strap to the cluster housing (Fig. 9). 
Remove the strap and pivot the connector down (Fig. 
10). | 

(4) Remove all of the bulb holders from the printed 
circuit.. 

(5) Remove the printed circuit, including the con- 
nector. 

(6) Reverse the removal procedures to install. 


TELL-TALE CLUSTER | 

(1) Remove the instrument cluster assembly as 
described in this group. 

(2) Remove all of the lamp holders from the tell- 
tale printed circuit. 
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Fig. 8 Printed Circuit Remove/Install 
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Fig. 9 Cluster Connector Retaining Strap Fig. 10 Printed Circuit and Cluster Connector 


(3) Remove the printed circuit. | 
(4) Reverse the removal procedures to install. 


XJ 
REMOVAL AND INSTALLATION (Continued) 
HEADLAMP SWITCH 


(1) Disconnect the battery negative cable. 

(2) Place the headlamp switch control knob in the 
On position. 

(3) Reach under the instrument panel and depress 
the switch shaft release/retainer button (Fig. 11). 
Pull the switch control knob and shaft outward. 


PUSH RETAINER BUTTON 





VIEWED FROM UNDERSIDE OF DASH 


J898L-13 


Fig. 11 Headlamp Switch Knob and Shaft Remove/ 
Install 3 
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(4) Remove the headlamp switch retaining nut 


from the front of the instrument panel (Fig. 12). 
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Fig. 12 Headlamp Switch Remove/install 


(5) Disconnect the wire harness connector from the 


switch. 


(6) Remove the headlamp switch from the instru- 


ment panel. 


(7) Reverse the removal procedures to install. 


8E-18 INSTRUMENT PANEL SYSTEMS - 
REMOVAL AND INSTALLATION (Continued) 
INSTRUMENT PANEL 


(1) Disconnect the battery negative cable. 
(2) Remove the following (Fig. 13): 

e Parking brake release handle 

e Lower heat-A/C duct below steering column 
Ash receiver 

Lower instrument panel 

Cluster bezel 

Cluster assembly 

Radio 

Climate control panel 

Instrument panel switches 





Headlamp switch 

Unplug antenna connector 
Blower motor resistors 

Ground lead 

Unplug glove box lamp 
Defroster cowl outlet panel 
Instrument panel attaching bolts 
Steering column attaching bolts 
Instrument panel assembly. 


e® ® @ @ @ 6 (@ 









DEFROSTER COWL 
PANEL 


RADIO AND 
HEATER CONTROL 
ANEL 


EA, We fo ccecnccrorennssenenmemrcneonsscenel @ Jenna 


CLUSTER JW 


2 


ASSEMBLY 






XSC_mg<—» STEERING COLUMN AND ‘Ss 


INSTRUMENT PANEL BOLTS | 


NG a 5 
a ‘eB 
W CE \ ib 


INSTRUMENT | 
PANEL ea ~ > | 





J928E-34 


Fig. 13 Instrument Panel Exploded View 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: Remove the driver’s side heat-A/C outlet to 
gain access to the driver’s side defroster cowl out- 
let panel retaining clip (Fig. 14). 







[ DEFROSTER COWL 
RETAINING CLIP 
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Fig. 14 Driver’s Side Defroster Cowl Retaining Clip 
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(3) To install the instrument panel, position the 
instrument panel assembly on the cowl side mount- 
ing bolts (Fig. 15). | 


NOTE: The instrument panel wiring harness is 
attached to the back of the instrument panel assem- 
bly and must be installed correctly. 


(4) Route the wiring harnesses and secure the 
instrument panel assembly mounting points. 

(5) Connect the tube to the lap cooler. 

(6) Reverse the removal procedures to complete 
the installation. 


HEATER DEFROSTER 
VACUUM TUBE 
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MOUNTING 
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HEATER CONTROL 
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Fig. 15 Instrument Panel Install 
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SPECIFICATIONS 
GAUGE CALIBRATION 


Lo Fuel Gauge Calibration 
Pointer Position 


Empty Graduation 4O5-6hms 











(40° / -4°) 
Full Graduation 5 ohms 
(+6° / -0°) 


Oil Pressure Gauge Calibration 
Pointer Position 


O psi Graduation 
ronm 
40 psi Graduation 
(+3.5°) 46 ohms 
80 psi Graduation } 
=o 


Speedometer Calibration 


ZEEE 
(22.2 He 
168.5 He 


Tachometer Calibration 


Pointer Position | Frequency 
2000 rpm (+140) 66.7 Hz 
5000 rom (+140) 166.7 Hz 


4/2. Graduation 
(+3.5°) 
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Temperature Gauge Calibration 
Pointer Position Resistance 










{00°F Graduation 
(+3.5°) 1365 ohms 
220°F Graduation } | 
(+2.5°) 93.5 ohms 
260°F Graduation - 
(+2.5°) 55.1 ohms 






Voltmeter Calibration | | 


Pointer Position Input Voltage 
12 Graduation (+6°) 12 volts — 
16 Graduation (+3°) 16 volts 
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GENERAL INFORMATION ANTENNA 
INTRODUCTION 
Following are general descriptions of the major 
components used in both the standard and optional mex 


equipment audio systems. Refer to 8W-47 Audio Sys- 
tem in Group 8W - Wiring Diagrams for complete cir- 
cuit descriptions and diagrams. 


DESCRIPTION AND OPERATION 
RADIOS 


Radio options include an AM/FM stereo or an 
AM/FM stereo/cassette receiver. All receivers are ste- 
reo Electronically-Tuned Radios (ETR) and include a 
clock function. For more information on radio fea- 
tures, setting procedures, and control functions, refer 
to the owner’s manual in the vehicle glove box. 


IN-LINE FUSE 


When the ignition switch is in the On or Accessory 
position, the radio receives battery feed through a 
fuse in the fuseblock module. However, there is also 
an additional in-line fuse in the back of each radio 
chassis. The in-line fuse will blow to protect the vehi- 
cle electrical system in the event of an internal radio 
failure (Fig. 1). If the radio fails to operate, and the 
fuses in the fuseblock module and power distribution 
center are okay, be certain to check the condition of 
the in-line fuse before attempting further audio sys- 
tem diagnosis. 
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CONNECTOR J898F-2 


Fig. 1 In-Line Radio Fuse 


IGNITION-OFF DRAW FUSE 


All vehicles are equipped with an Ignition-Off 
Draw (IOD) fuse that is removed when the vehicle is 
shipped from the factory. This fuse feeds various 
accessories that require current when the ignition 
switch is in the Off position, including the clock and 
radio station preset memory functions. The fuse is 
removed to prevent battery discharge during vehicle 
storage. 

The IOD fuse should be checked if the radio station 
preset memory or clock functions are erratic or inop- 
erative. The IOD fuse is located in the Power Distri- 
bution Center (PDC). Refer to the PDC label for IOD 
fuse identification and location. 


RADIO ILLUMINATION RELAY 


The radio illumination relay is a International 
Standards Organization (ISO) micro-relay. The termi- 
nal designations and functions are the same as a con- 
ventional [ISO relay. However, the micro-relay 
terminal orientation (or footprint) is different, cur- 
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DESCRIPTION AND OPERATION (Continued) 


rent capacity is lower, and the relay case dimensions 
are smaller than on the conventional ISO relay. 

The radio illumination relay controls the source of 
battery feed for radio/clock display illumination. 
When the headlamp switch is in the off position, the 
radio illumination relay coil is de-energized. When 
the relay is de-energized, the radio/clock display 
receives full battery voltage through the normally 
closed contacts of the relay. This results in the radio/ 
clock display being illuminated at full brightness for 
easier visibility in daylight. 

When the park lamps or headlamps are on, the 
radio illumination relay coil is energized. With the 
relay energized, the normally closed contacts of the 
relay open, and the normally open contacts of the 
relay close. This causes the radio/clock display to 
receive battery feed through the panel lamps dimmer 
switch. The radio/clock display illumination bright- 
ness can now be adjusted with the other panel lamps 
for night visibility. 

The radio illumination relay is located in the relay 
center. The relay center is attached to the driver’s 
side lower instrument panel reinforcement, just 
inboard of the steering column. 


SPEAKERS 


Speaker system options include two, four or six 
speaker locations. On two-speaker systems, one 
speaker is located in each front door. Four-speaker 
systems add one speaker at each end of a rear- 
mounted overhead sound bar. The premium six- 
speaker option upgrades all of the speakers in the 
above locations to premium models, and adds one 
premium tweeter at each end of the lower instru- 
ment panel. 


ANTENNA 


All models use a fixed-length, stainless steel rod- 
type antenna mast, installed at the right front fender 
of the vehicle. The antenna mast is connected to the 
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center wire of the coaxial antenna cable, and is not 
erounded to any part of the vehicle. 

To eliminate static, the antenna base must have a 
good ground. The coaxial antenna cable shield (the 
outer wire mesh of the cable) is grounded to the 
antenna base, and to the radio chassis. 

The factory installed ETRs automatically compen- 
sate for radio antenna trim. Therefore, no antenna 
trimmer adjustment is required, or possible, when 
replacing the receiver or the antenna. 


RADIO NOISE SUPPRESSION 


Radio Frequency Interference (RFI) and Electro- 
Magnetic Interference (EMI) noise suppression is 
accomplished primarily through circuitry internal to 
the radio receivers. These internal suppression 
devices are only serviced as part of the radio receiver. 

External suppression devices that are serviced, and 
should be checked in the case of RFI or EMI noise 
complaints, include the following: 

e Radio antenna base ground 

e Radio chassis ground strap or bracket 

e Engine-to-body ground strap (if equipped) 

e Resistor-type spark plugs 

e Radio suppression-type secondary ignition wir- 
ing. 

In addition, if the source of RFI or EMI noise is 
identified as a component on the vehicle (i.e., gener- 
ator, blower motor, etc.), the ground path for that 
component should be checked. If excessive resistance 
is found in that circuit, repair that circuit as 
required before considering any component replace- 
ment. | | 

Fleet vehicles are available with an extra-cost RFI- 
suppressed Powertrain Control Module (PCM). This 
unit reduces interference generated by the PCM on 
some radio frequencies used in two-way radio com- 
munications. However, this unit will not resolve com- 
plaints of RFI in the commercial AM or FM radio 
frequency ranges. | 
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DIAGNOSIS AND TESTING 
AUDIO SYSTEM 


tk Audio System Diagnosis | 
CONDITION | POSSIBLE CAUSE CORRECTION 


NO AUDIO. | 


NO DISPLAY. 























































1. Fuse faulty. 1. Check radio fuses in fuseblock module and 
2. Radio connector faulty. radio chassis. Replace fuses, if required. 

3. Wiring faulty. 2. Check for loose or corroded radio 

4. Ground faulty. connector. Repair, if required. 

5. Radio faulty. 3. Check for battery voltage at radio 

6. Speakers faulty. connector. Repair wiring, if required. 


4. Check for continuity between radio chassis 
and a known good ground. There should be 
continuity. Repair ground, if required. 

5. Exchange or replace radio, if required. 

6. See speaker diagnosis, in this group. 


1. Check radio fuses in fuseblock module. 
Replace fuses, if required. 

2. Check for loose or corroded radio 
connector. Repair, if required. 

3. Check for battery voltage at radio 
connector. Repair wiring, if required. _ 

4. Check for continuity between radio chassis 
and a known good ground. There should be 
continuity. Repair ground, if required. 

5. See radio illumination relay diagnosis in this 
group. Repair circuits or replace relay, as 
required. 

6. Exchange or replace radio, if required. 














. Fuse faulty. 
. Radio connector faulty. 
. Wiring faulty. 

. Ground faulty. 

. Illumination relay faulty. 
. Radio faulty. 
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NO MEMORY. 1. Check ignition-off draw fuse. Replace fuse, 
if required. 

2. Check for loose or corroded radio 
connector. Repair, if required. 

3. Check for battery voltage at radio - 
connector. Repair wiring, if required. 

4. Check for continuity between radio chassis 
and a known good ground. There should be 
continuity. Repair ground, if required. 

5. Exchange or replace radio, if required. 


1. See antenna diagnosis, in this group. 
Repair or replace antenna, if required. 
2. Check for continuity between radio chassis 
and a known good ground. There should be 
continuity. Repair ground, if required.. 

3. Exchange or replace radio, if required. 
1. Insert known good tape and test operation. 


2. Remove foreign objects and test operation. 
3. Exchange or replace radio, if required. 


1. Fuse faulty. 

2. Radio connector faulty. 
3. Wiring faulty. 
4 
5 






. Ground faulty. 
. Radio faulty. 

















. Antenna faulty. 
. Ground faulty. 
. Radio faulty. 


POOR RADIO 
RECEPTION. 


























NO/POOR 
TAPE 
OPERATION. 


. Faulty tape. 
. Foreign objects behind tape door. 
. Faulty tape deck. 
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DIAGNOSIS AND TESTING (Continued) 
RADIO 


For circuit descriptions and diagrams, refer to 
8W-47 - Audio System in Group 8W - Wiring Dia- 
erams. 


CAUTION: The speaker output of the radio is a 
“floating ground” system. Do not allow any speaker 
lead to short to ground, as damage to the radio 
may result. | | 


(1) Check the fuses in the fuseblock module and in 

the back of the radio chassis. If OK, go to Step 2. If 
not OK, replace the faulty fuse(s). 
- (2) Turn the ignition switch to the On position. 
Check for battery voltage at the fuse in the fuseblock 
module. If OK, go to Step 3. If not OK, repair the 
open circuit as required. 

(3) Turn the ignition switch to the Off position. 
Disconnect the battery negative cable. Remove the 
instrument cluster bezel. Remove the radio, but do 
not unplug the radio connectors. Check for continuity 
between the radio chassis and a good ground. There 
should be continuity. If OK, go to Step 4. If not OK, 
repair the ground circuit as required. 

(4) Connect the battery negative cable. Turn the 
ignition switch to the On position. Check for battery 
voltage at the fused ignition switch output circuit 
cavity of the radio connector. If OK, go to Step 5. If 
not OK, repair the open circuit as required. 

(5) Turn the ignition switch to the Off position. 
Check for battery voltage at the fused B(+) circuit 
cavity of the radio connector. If OK, replace the 
faulty radio. If not OK, repair the open circuit as 
required. 


RADIO ILLUMINATION RELAY 


If the relay fails any one of the Relay Tests, it is 
faulty and should be replaced. If the relay passes the 
Relay Tests, proceed to the Relay Circuit Tests. 


RELAY TESTS 
~ Remove the relay from the relay center to perform 
the following tests: 7 

(1) A relay in the de-energized position should 
have continuity between terminals 87A and 30, and 
no continuity between terminals 87 and 30. If OK, go 
to Step 2. If not OK, replace the faulty relay. 

(2) Resistance between terminals 85 and 86 (elec- 
tromagnet) should be 75+5 ohms. If OK, go to Step 
3. If not OK, replace the faulty relay. | 

(3) Connect a battery’ to terminals 85 and 86. 
There should now be continuity between terminals 
30 and 87, and no continuity between terminals 87A 
and 30. If OK, see the Relay Circuit Tests in this 
group. If not OK, replace the faulty relay. 
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Radio Illumination Relay Connections 


RELAY CIRCUIT TESTS 

With relay still removed, perform the following 
tests: | 

(1) The relay common feed terminal cavity (30) is 
connected to the LCD illumination circuit of the 
radio. There should be continuity between the cavity 
for relay terminal 30 and the radio display output 
circuit cavity of the radio connector at all times. If 
OK, go to Step 2. If not OK, repair the open circuit 
as required. 

(2) The relay normally closed terminal (87A) is 
connected to terminal 30 in the de-energized position. 
This circuit provides fused ignition-switched output 
to the radio display when the headlamp switch is off. 
There should be battery voltage present at the cavity 
for relay terminal 87A with the ignition switch in the 
On position. If OK, go to Step 3. If not OK, repair the 
open circuit as required. 

(3) The relay normally open terminal (87) is con- 
nected to terminal 30 in the energized position. This 
circuit provides instrument panel dimmer controlled 
feed to the radio display when the headlamp switch 
is on. There should be voltage present at the cavity 
for relay terminal 87 when the headlamp switch is 
on. Also, the voltage reading should vary as the panel 
dimmer switch is rotated. If OK, go to Step 4. If not 
OK, repair the open circuit as required. 

(4) The coil battery terminal (86) is connected to 
the electromagnet in the relay. It is energized when 
the headlamp switch is on. There should be battery 
voltage at the cavity for relay terminal 86 when the 
park lamps or headlamps are on. If OK, go to Step 5. 
If not OK, repair the open circuit as required. 

(5) The coil ground terminal (85) is connected to 
the electromagnet in the relay. It is grounded at all 
times. Check for continuity to ground at the cavity 
for relay terminal 85. If not OK, repair the circuit to 
ground as required. 


DIAGNOSIS AND TESTING (Continued) 
SPEAKER 


For circuit descriptions and diagrams, refer to 
8W-47 - Audio System in Group 8W - Wiring Dia- 
orams. : 


CAUTION: The speaker output of the radio is a 
“floating ground” system. Do not allow any speaker 
lead to short to ground, as damage to the radio 
may result. 


(1) Turn the radio on and adjust the balance and 
fader controls to check the performance of each indi- 
vidual speaker. Note the speaker locations that are 
not performing correctly. Go to Step 2. 

(2) Turn the radio off. Disconnect the battery neg- 
ative cable. Remove the instrument cluster bezel and 
remove the radio. Check both the speaker feed (+) 
and return (-) circuit cavities at the radio connector 
for continuity to ground. There should be no continu- 
ity. If OK, go to Step 3. If not OK, repair the faulty 
speaker circuit(s) as required. 

(3) Check the resistance between the speaker feed 
(+) and return (-) cavities for each speaker location. 
The meter should read between 3 and 8 ohms (speak- 
er resistance). If OK, see the radio diagnosis. If not 
OK, go to Step 4. 

(4) Unplug the speaker wiring connector at the 
speaker. Check for continuity between the speaker 
feed (+) circuit cavities at the radio and at the 
speaker connectors. Repeat the check between the 
speaker return (-) circuit cavities at the radio and at 
the speaker connectors. In each case, there should be 
continuity. If OK, replace the faulty speaker. If not 
OK, repair the open circuit as required. 


ANTENNA 


The following four tests are used to diagnose the 
antenna with an ohmmeter: 

e Test 1 - Mast to ground test 

e Test 2 - Tip-of-mast to tip-of-conductor test 

e Test 3 - Body ground to battery ground test 

e Test 4 - Body ground to coaxial shield test. 

The ohmmeter test lead connections for each test 
are shown in Antenna Tests (Fig. 2). 


TEST 1 

Test 1 determines if the antenna mast is insulated 
from the base. Proceed as follows: 

(1) Disconnect the antenna cable lead from the 
radio chassis and isolate. . 

(2) Connect one ohmmeter lead to the tip of the 
antenna mast and the other lead to the antenna 
base. Check for continuity. 

(3) There should be no continuity. If continuity is 
found, replace the faulty or damaged antenna base 
and cable assembly. 
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Fig. 2 Antenna Tests 


TEST 2 

Test 2 checks the antenna for an open circuit as 
follows: 

(1) Disconnect the antenna cable lead om the 
radio chassis. 

(2) Connect one ohmmeter test lead to the tip of 
the antenna mast. Connect the remaining lead to the 
tip of the antenna cable lead (the part inserted into 
the radio). 

(3) Continuity should exist (the ohmmeter should 
only register a fraction of an ohm). High or infinite 
resistance indicates damage to the base and cable 
assembly. Replace the faulty base and cable, if 
required. 


TEST 3 

Test 3 checks the condition of the vehicle — 
ground connection. This test should be performed 
with the battery positive cable removed from the bat- 
tery. Disconnect both battery cables, the negative 
cable first. Reconnect the battery negative cable and 
perform the test as follows: 

(1) Connect one ohmmeter test lead to the vehicle 
fender and the other lead to the battery negative 
post. 

(2) The resistance should be less than one ohm. 

(3) If the resistance is more than one ohm, check 
the braided ground strap connected to the engine and 
the vehicle body for being loose, corroded, or dam- 
aged. Repair the ground strap connection, if required. 


TEST 4 
Test 4 checks the condition of the ground between 
the antenna base and the vehicle body as follows: 
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DIAGNOSIS AND TESTING (Continued) 


(1) Connect one ohmmeter test lead to the fender 
and the other lead to the crimp on the coaxial 
antenna cable shield. 

(2) The resistance should be less then one ohm. 

(3) If the resistance is more than one ohm, clean 
and/or tighten the antenna base to fender mounting 
hardware. 


RADIO FREQUENCY INTERFERENCE 


Inspect the ground connections at the following: 
e Blower motor 
Electric fuel pump 
Generator 
Ignition module 
Wiper motor 
Antenna coaxial ground 
Radio ground 
e Body-to-engine 
equipped). 
Clean, 
required. 
Also inspect the following secondary ignition sys- 
tem components: 
e Spark plug wire routing and condition 
e Distributor cap and rotor 
e Ignition coil 
e Spark plugs. 
Reroute the spark plug wires or replace the faulty 
components as required. 


braided ground strap (if 


tighten or repair the connections as 


REMOVAL AND INSTALLATION 


RADIO 


(1) Disconnect the battery negative cable. 

(2) Remove the upper and lower steering column 
shrouds and the steering column to instrument panel 
bezel gap hider. If equipped with tilt steering, apply 
tape to the tilt mechanism on top of the steering col- 
umn to protect the instrument cluster bezel from 
damage during removal. 

(3) Remove the four instrument cluster bezel 
attaching screws and remove the bezel (Fig. 3). 

(4) Remove the two radio attaching screws (Fig. 4). 

(5) Slide the radio chassis out of the instrument 
panel far enough to disconnect the radio electrical 
connector, the ground lead and the antenna lead (Fig. 
5). Remove the radio from the instrument panel. 

(6) Connect the radio harness, the heroune and the 
antenna connectors. 

_ (7) Slide the radio chassis into dhe instrument 
panel, routing the wire harness above and to the 
right of the radio cavity. 

(8) While installing the radio, make sure that the 
clip on the top of radio is engaged in the mating slot 
of the instrument panel (Fig. 6). 
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Fig. 3 Instrument Bezel Remove/insitall 
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Fig. 5 Radio Wiring Remove/install 


(9) Reverse the removal procedures to complete 
the installation. 





REMOVAL AND INSTALLATION (Continued) 





















INSTALL CLIP 
IN UNDERSIDE 
OF DASH 





S898F-3 


Fig. 6 Radio Clip Install 
RADIO ILLUMINATION RELAY 


(1) Disconnect the battery negative cable. 

(2) Locate the relay in the relay center, under the 
driver's side of the lower instrument panel just 
inboard of the steering column (Fig. 7). 
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Fig. 7 Radio Illumination Relay 


(3) Remove the relay by unplugging it from the 
relay center. 

(4) To install the relay, align the terminals with 
the cavities in the relay center and push the relay 
firmly into place. 

(5) Connect the battery negative cable. 

(6) Test the relay operation. 


SPEAKER 


INSTRUMENT PANEL 

(1) Remove the parking brake assembly retaining 
screw from the lower instrument panel (Fig. 8). 

(2) Remove the screws from the lower instrument 
panel and remove the panel (Fig. 9). 

(3) Unplug the speaker wire harness connector. 
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Fig. 9 Lower Instrument Panel Remove/Install 


(4) Remove the speaker mounting screws and 
remove the speaker from the lower instrument panel 
(Fig. 10). 


WIRE SPEAKER LOWER SECTION SPEAKER 
HARNESS OF INSTRUMENT 
CONNECTOR PANEL 
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Fig. 10 Instrument Panel Speaker Remove/install 


(5) Reverse the removal procedures to install. 
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FRONT DOOR 
(1) Remove the inside remote door latch release 
and control panel retaining screws (Fig. 11). 
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Fig. 11 Control Panel Remove/Install 


(2) Disconnect the latch control linkage and the 
control panel wire harness retainer clip and connec- 
tor. 

(3) Remove the latch release and control panel 
assembly. | 

(4) Remove the door armrest lower retaining 
SCrews. 

(5) Swing the armrest downward to a vertical posi- 
tion. This is necessary to disconnect the armrest from 
the upper retainer clip (Fig. 12). 
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Fig. 12 Armrest Retainer Clip 


(6) Pull the armrest straight out from the door 
trim panel. 
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(7) Remove the trim panel by prying around the 
door perimeter with a wide, flat-bladed tool, eae 
at the bottom of the aa (Fig. 18). 
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_ Fig. 13 Door Trim Panel Remove 


(8) Remove the speaker mounting screws and dis- 
connect the speaker wire harness connector. 


(9) Reverse the removal procedures to install. 


SOUND BAR 

(1) Remove the sound bar as eseebed in this 
group. 

(2) Remove the grille from the speaker by straight- 
ening the four folded-over mounting tabs on the 
inside of the sound bar. Then, from the outside of the 
sound bar, gently pull the grille from around the cir- 
cumference of the speaker. 

(3) Drill out the four rivets securing the speaker to 
the sound bar. | 

(4) Remove the speaker from the sound bar. 

(5) Reverse the removal procedures to install. Use 
new rivets to secure the speaker. 


SOUND BAR 


(1) Disconnect the battery negative cable. 

(2) If so equipped, remove the cargo compartment- 
mounted spare tire. 

(3) Remove the lens from the cargo lamp housing. 

(4) If so equipped, remove the rear roof side rail- 
mounted grab handles. 

(5) Remove the screws securing the rear roof side 
rail garnish moldings. 

(6) Remove the left and right rear roof side rail 
garnish moldings. 

(7) Remove and discard the two push-on retainers 
from the pins inside the front and rear of the cargo 
lamp housing. These retainers secure the sound bar 
to the rear roof bow. 

(8) While pulling gently outward on the upper 
front corner of the liftgate pillar trim, slide the sound 
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bar towards the front of the vehicle. Only slide the 
sound bar far enough to clear the liftgate pillar trim. 

(9) Lower the sound bar far enough to disconnect 
the wiring from both speakers and the cargo lamp. 
Remove the adhesive tape securing the wiring to the 
inside of the sound bar. 

(10) Remove the sound bar from the vehicle. 

(11) Reverse the removal procedures to install. Use 
two new push-on retainers on the pins in the cargo 
lamp housing. 


ANTENNA , v 
(1) Remove the right fender inner splash panel 

mounting nuts and move the panel aside to gain 

access to the antenna base and cable (Fig. 14). 
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NOTE: The splash panel screws may be covered 
with undercoating. 
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Fig. 14 Fender Inner Splash Panel Remove/Insiall 


(2) Remove the antenna mast, the antenna nut 
and the antenna pad from the top of the fender (Fig. 
15). 

(3) Remove the right cowl side trim panel. 


CAUTION: Do not pull on the antenna coaxial 
cable, or it may be damaged. 
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(4) Disconnect the antenna lead by pulling and 
twisting apart the metal connectors (Fig. 16). Fig. 16 Disconnect Antenna Lead 

(5) Pull the rubber grommet out of the cowl side (7) Reverse the removal procedures to install. 
panel. (8) Test the antenna and radio operation. 

(6) Remove the antenna body and cable assembly (9) Apply a rubberized undercoating material to 


from inside the wheelhouse. the splash panel screws. 


Ci HORN SYSTEMS 8G - 1 
HORN SYSTEMS 
CONTENTS 
page page 

GENERAL INFORMATION HORN SWITCH ...........00 cc cece eee ee. 2 

INTRODUCTION ..............-. cece eeeee 1 HORN .... cc ccc ccc cece cece eeeeeeeeeee y 
DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION 

HORN RELAY .............cc ccc eee eeuee 1 HORN RELAY ............cceeeeeeceeeeee 3 

HORN SWITCH ...............00 00. eee 1 HORN SWITCH ..............ccccceeeeees 3 

HORN ...... 0. cece cece ecee eee uence eeey 1 HORN .... cc cece ec cc cece eeeeeeeeeeeeeey 4 
DIAGNOSIS AND TESTING 

HORN RELAY .............. cece ceeeueee. 1 


GENERAL INFORMATION 
INTRODUCTION 


Following are general descriptions of the major 
components in the factory-installed horn systems. 
Refer to 8W-41 - Horns/Cigar Lighter in Group 8W - 
Wiring Diagrams for complete circuit descriptions 
and diagrams. ) 


DESCRIPTION AND OPERATION 
HORN RELAY 


The horn relay is a International Standards Orga- 
nization (ISO) micro-relay. The terminal designations 
and functions are the same as a conventional ISO 
relay. However, the micro-relay terminal orientation 
(or footprint) is different, current capacity is lower, 
and the relay case dimensions are smaller than on 
the conventional ISO relay. 

The horn relay is a electro-mechanical device that 
switches current to the horn when the horn switch 
on the steering wheel is depressed. See the Diagnosis 
and Testing section of this group for more informa- 
tion on the horn relay’s operation. 

The horn relay is located in the relay center. The 
relay center is attached to the driver’s side lower 
instrument panel reinforcement, just inboard of the 
steering column. 

If a problem is encountered with a continuously 
sounding horn, it can usually be quickly resolved by 
removing the horn relay from the relay center until 
further diagnosis is completed. 


HORN SWITCH 


Two horn switches are installed in the steering 
wheel, one on each side of the center-mounted driv- 
er’s airbag module. When either switch is depressed 
it completes a circuit to ground for the coil side of the 


horn relay. The steering wheel and steering column 
must be properly grounded for the horn switches to 
function. The horn switches are serviced only as a set 
with their wiring. If either switch should fail, both 
switches must be replaced. 


HORN 


Dual electric diaphragm-type horns are standard 
equipment. The high-note horn is mounted and 
grounded to the left radiator closure panel brace, 
behind the front bumper. The low-note horn is con- 
nected in parallel with the high-note horn. The low 
note horn is mounted and grounded to the right radi- 
ator closure panel brace, behind the front bumper. 


NOTE: A cadmium-plated screw is used to mount 
the horns. Do not substitute other types of screws, 
as they may become corroded and cause a loss of 
horn ground. 


DIAGNOSIS AND TESTING 
HORN RELAY 


For circuit descriptions and diagrams, refer to 
8W-41 - Horns/Cigar Lighter in Group 8W - Wiring 
Diagrams. 


RELAY TESTS 

The horn relay is located in the relay center. The 
relay center is attached to the driver’s side lower 
instrument panel reinforcement, just inboard of the 
steering column. 

Remove the horn relay from the relay center to 
perform the following tests: 

(1) A relay in the de-energized position should 
have continuity between terminals 87A and 30, and 
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no continuity between terminals 87 and 30. If OK, go 
to Step 2. If not OK, replace the faulty relay. 

(2) Resistance between terminals 85 and 86 (elec- 
tromagnet) should be 75+5 ohms. If OK, go to Step 
3. If not OK, replace the faulty relay. 

(3) Connect a battery to terminals 85 and 86. 
There should now be continuity between terminals 
30 and 87, and no continuity between terminals 87A 
and 30. If OK, see the Relay Circuit Test in this 
group. If not OK, replace the faulty relay. 
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(1) The relay common feed terminal cavity (30) is 
connected to battery voltage and should be hot at all 
times. If OK, go to Step 2. If not OK, repair the open 
circuit to the fuseblock module as required. 

(2) The relay normally closed terminal (87A) is 
connected to terminal 30 in the de-energized position, 
but is not used for this application. Go to Step 3. 

(3) The relay normally open terminal (87) is con- 
nected to the common feed terminal (30) in the ener- 
gized position. This terminal supplies battery voltage 
to the horn(s). There should be continuity between 
the cavity for relay terminal 87 and the horn(s) ter- 
minal(s) at all times. If OK, go to Step 4. If not OK, 
repair the open circuit to the horn(s) as required. 

(4) The coil battery terminal (86) is connected to 
the electromagnet in the relay. It is grounded 
through the horn switch when the horn switch is 
depressed. Check for continuity to ground at the cav- 
ity for relay terminal 86. There should be continuity 
with the horn switch depressed, and no continuity 
with the horn switch released. If OK, go to Step 5. If 
not OK, see the diagnosis for the Horn Switch in this 
group. | 

(5) The coil ground terminal (85) is connected to 
the electromagnet in the relay. It is connected to bat- 
tery voltage and should be hot at all times. Check for 
battery voltage at the cavity for relay terminal 86. If 
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not OK, repair the open circuit to the fuseblock mod- 
ule as required. 


HORN SWITCH 

For circuit descriptions and diagrams, refer to 
8W-41 - Horns/Cigar Lighter in Group 8W - Wiring 
Diagrams. 


WARNING: ON VEHICLES EQUIPPED WITH AN AIR- 
BAG, REFER TO GROUP 8M - PASSIVE RESTRAINT 
SYSTEMS BEFORE ATTEMPTING STEERING 
WHEEL COMPONENT DIAGNOSIS OR SERVICE. 
FAILURE TO TAKE THE PROPER PRECAUTIONS 
COULD RESULT IN ACCIDENTAL AIRBAG DEPLOY- 
MENT AND POSSIBLE PERSONAL INJURY. 


(1) Disconnect the battery negative cable. Remove 
the lower instrument panel. Check for continuity 
between the metal steering column jacket and a good 
ground. There should be continuity. If OK, go to Step 
2. If not OK, refer to Group 19 - Steering and check 
for proper installation of the steering column ground 
clip. 

(2) Remove the horn relay from the relay center. 
Unplug the horn wire connector. Check for continuity 
between the steering column half of the horn switch 
wire connector and a good ground. There should be 
no continuity. If OK, go to Step 2. If not OK, repair 
the short circuit as required. 

(3) Check for continuity between the steering col- 
umn half of the horn switch wire connector and the 
horn relay control circuit cavity in the relay center. 
There should be continuity. If OK, go to Step 4. If not 
OK, repair the open circuit as required. 

(4) Check for continuity between the horn switch 
half of the horn switch wire connector and a good 
ground. There should be no continuity. If OK, go to 
Step 5. If not OK, replace the faulty horn switches. 

(5) Depress one horn switch and check for continu- 
ity between the horn switch half of the horn switch 
wire connector and a good ground. There should be 
continuity. Repeat this test for the other horn switch. 
If either switch is not OK, replace the faulty horn 
switches. 


HORN 

For circuit descriptions and diagrams, refer to 
8W-41 - Horns/Cigar Lighter in Group 8W - Wiring 
Diagrams. 

(1) Measure the resistance between the horn 
mounting bracket and a good ground. There should 
be zero ohms resistance. If OK, go to Step 2. If not 
OK, repair the horn ground connection as required. 

(2) Disconnect the horn wiring connector. Depress 
the horn switch. There should be battery voltage at 
the horn connector. If OK, replace the faulty horn. If 
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Fig. 1 Airbag Module Remove/insitall 


not OK, repair the open circuit to the horn relay as 
required. 


REMOVAL AND INSTALLATION 


HORN RELAY 


(1) Disconnect the battery negative cable. 

(2) Locate the horn relay in the relay center, under 
_ the driver’s side of the lower instrument panel just 
inboard of the steering column. 

(3) Remove the horn relay by unplugging it from 
the relay center. 

(4) Install the horn relay by aligning the relay ter- 
minals with the cavities in the relay center and plug- 
ging the relay firmly into place. 

(5) Connect the battery negative cable. 

(6) Test the relay operation. 


HORN SWITCH 


WARNING: ON VEHICLES EQUIPPED WITH AN AIR- 
BAG, REFER TO GROUP 8M - RESTRAINT SYS- 
TEMS BEFORE ATTEMPTING STEERING WHEEL 
COMPONENT DIAGNOSIS OR SERVICE. FAILURE 
TO TAKE THE PROPER PRECAUTIONS COULD 


RESULT IN ACCIDENTAL AIRBAG DEPLOYMENT 
AND POSSIBLE PERSONAL INJURY. 


(1) Disconnect the battery negative cable. 


WARNING: DO NOT USE POWER-DRIVEN TOOLS 
WHEN SERVICING THE AIRBAG MODULE, OR THE 
STEERING COLUMN COMPONENTS OF AN AIR- 
BAG-EQUIPPED VEHICLE. FAILURE TO TAKE THIS 
PRECAUTION COULD RESULT IN ACCIDENTAL AIR- 
BAG DEPLOYMENT AND POSSIBLE PERSONAL 
INJURY 


(2) Using a small screwdriver, remove the plastic 
cover plug from the top outer surface of the steering 
wheel hub (Fig. 1). Exit the vehicle and disarm the 
airbag by reaching through the driver’s side window 
and turning the arming screw counterclockwise to its 
travel limit. This is done using an 8mm socket and 
manual drive. 

(3) From the back side of the steering wheel, 
remove the four nuts attaching the airbag module to 
the steering wheel. This is done using a 10mm socket 
and manual drive. 

(4) Remove the airbag module from the steering 
wheel. 
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(5) To access the horn switch retaining screws, pry 
out the trim cover buttons on the back of the steering 
wheel spokes, directly behind the horn switches. 
Remove the retaining screws. 

(6) Disconnect the horn switch wires located in the 
lower portion of steering wheel hub cavity. Remove 
the switches from the steering wheel. : 

(7) Reverse the removal procedures to install. 
Tighten the hardware as follows: 

e Airbag module nuts - 9 to 11 N-m (80 to 100 in. 
lbs.) 

e Airbag arming screw - not to exceed 1 to 1.5 
N-m (10 to 15 in. lbs.). | 


HORN 


(1) Disconnect the battery negative cable. 

(2) Raise and support the vehicle. 

(3) Remove the front underbody splash shield. 

(4) Remove the horn mounting bolt and the horn 
(Fig. 2). | 

(5) Remove the wire connector from the horn. 

(6) Reverse the removal procedures to install. 
Tighten the horn bracket mounting bolt to 20 N-m 
(15 ft. lbs.). | 
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Fig. 2 Horns Remove/install 
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GENERAL INFORMATION 
INTRODUCTION 


The vehicle speed control system is electronically 
controlled and vacuum operated. The system is 
designed to operate between approximately 35 and 
85 mph (56 and 137 km/h). Following are general 
descriptions of the major components in the speed 
control system. Refer to Group 8W, Wiring Diagrams 
for complete circuit descriptions and wiring dia- 
grams. 


DESCRIPTION AND OPERATION 
SPEED CONTROL SERVO 


The speed control servo is mounted to a bracket on 
the right side inner fender shield in the engine com- 
partment. The servo unit consists of a solenoid valve 
body, a vacuum servo and the mounting bracket. The 
PCM controls the solenoid valve body. The solenoid 
valve body controls the application and release of 
vacuum to the diaphragm of the vacuum servo. The 
servo unit cannot be repaired and is serviced only as 
a complete assembly. 


SPEED CONTROL SWITCH 

The speed control switch module is mounted to the 
center of the steering wheel below the driver’s airbag 
module. Three momentary contact switches, sup- 
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porting six different speed control functions are used. 
The outputs from these switches are filtered into one 
input. The Powertrain Control Module (PCM) deter- 
mines which output has been applied through resis- 
tive multiplexing. The input circuit voltage is 
measured by the PCM to determine which switch 
function has been selected. 

An indicator lamp (LED) located on the switch 
module is energized by the PCM. This occurs when 
the speed control system has been engaged. 

The three switches are _ labeled: OFF/ON, 
RESUME/ACCEL, SET/DECEL. Refer to the owner’s 
manual for more information on speed control switch 
functions and setting procedures. The individual 
switches cannot be repaired. If one individual switch 
fails, or the indicator lamp fails, the entire switch 
module must be replaced. 


STOP LAMP SWITCH 


Vehicles equipped with the speed control option use 
a dual function stop lamp switch. The switch is 
mounted in the same location as the conventional 
stop lamp switch, on the brake pedal mounting 
bracket under the instrument panel. The PCM mon- 
itors the state of the dual function stop lamp switch. 
Refer to Group 5, Brakes for more information on 
stop lamp switch service and adjustment procedures. 
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DESCRIPTION AND OPERATION (Continued) 


SERVO CABLE 


The speed control servo cable is Seunneed between 
the speed control vacuum servo diaphragm and the 
throttle body control linkage. This cable causes the 
throttle control linkage to open or close the throttle 
valve in response to movement of the vacuum servo 
diaphragm. 


POWERTRAIN CONTROL MODULE 


The speed control electronic control circuitry is 
integrated into the Powertrain Control Module 
(PCM). The PCM is located in the engine compart- 
ment next to the air cleaner. The PCM speed control 
functions are monitored by the On-Board Diagnostics 
(OBD). All OBD-sensed systems are monitored by the 
PCM. Each monitored circuit is assigned a Diagnos- 
tic Trouble Code (DTC). The PCM will store a DTC in 
electronic memory for certain failures it detects. See 
On-Board Diagnostic Tests in this group for more 
information. The PCM cannot be repaired and must 
- be replaced if faulty. 


VACUUM RESERVOIR 


The vacuum reservoir is mounted behind the left 
end of the front bumper bar. The reservoir contains a 
one-way check valve to trap engine vacuum in the 
reservoir. When engine vacuum drops, as in climbing 
a grade while driving, the reservoir supplies the vac- 
uum needed to maintain proper speed control opera- 
tion. The vacuum reservoir cannot be repaired and 
must be replaced if faulty. 


VEHICLE SPEED SENSOR 


- The Vehicle Speed Sensor (VSS) is a pulse genera- 
tor mounted to an adapter near the transmission out- 
put shaft. The sensor is driven through the adapter 
by a speedometer pinion gear. The VSS pulse signal 
to the speedometer/odometer is monitored by the 
PCM speed control circuitry to determine vehicle 
speed and to maintain speed control set speed. Refer 
to the appropriate Powertrain Diagnostic Procedures 
manual for diagnosis and testing of this component. 
Refer to Group 14, Fuel System for removal/installa- 
tion procedures. 


DIAGNOSIS AND TESTING 
ROAD TEST 


Perform a vehicle road test. to verify reports of 
speed control system malfunction. The road test 
should include attention to the speedometer. Speed- 
ometer operation should be smooth and without flut- 
ter at all speeds. 

Flutter in the speedometer indicates a problem 
which might cause surging in the speed control sys- 
tem. The cause of any speedometer problems should 
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be corrected before proceeding. Refer to Group 8E, 
Instrument Panel and Gauges for speedometer diag- 
nosis. 

If a road test verifies a system problem and the 
speedometer operates properly, check for: 

e A misadjusted brake (stop) lamp switch. This 
could also cause an intermittent problem. 

e Loose or corroded electrical connections at the 
servo. Corrosion should be removed from electrical 
terminals and a light coating of Mopar MultiPurpose 
Grease, or equivalent, applied. 

e Loose or leaking vacuum hoses or connections. 
-e Secure attachment of both ends of the auece con- 
trol servo cable. 

e Smooth operation of throttle linkage and indotile 
body air valve. 


CAUTION: When test probing for voltage or conti- 
nuity at electrical connectors, care must be taken 
not to damage connector, terminals or seals. If 
these components are damaged, intermittent or 
complete system failure may occur. 


ON-BOARD DIAGNOSTICS TEST 

The Powertrain Control Module (PCM) monitors 
critical input and output circuits of the speed control 
system making sure they are operational. A Diagnos- 
tic Trouble Code (DTC) is assigned to each input and 
output circuit monitored by the On-Board Diagnostic 
(OBD) system. Some circuits are checked continu- 
ously and some are checked only under certain con- 
ditions. 

If the OBD system senses that a monitored circuit 
is bad, it will put a DTC into electronic memory. The 
DTC will stay in electronic memory as long as the 
circuit continues to be bad. The PCM is programmed 
to clear the memory after 50 engine starts if the 
problem does not occur again. 


DIAGNOSTIC TROUBLE CODES 

Diagnostic Trouble Codes (DTC’s) are two-digit 
numbers flashed on the Malfunction Indicator (Check 
Engine) Lamp that identify which circuit is bad. A 
DTC description can also be read using the DRB scan 
tool. Refer to Group 25, Emission Control System for 
more DTC information. 

A DTC does not identify which component in a cir- 
cuit is bad. Thus, a DTC should be treated as a 
symptom, not as the cause for the problem. In some 
cases, because of the design of the diagnostic test 
procedure, a DTC can be the reason for another DTC 
to be set. Therefore, it is important that the test pro- 
cedures be followed in sequence, to understand what 
caused a DTC to be set. 

Refer to the following Speed Control Diagnostic 
Trouble Code chart for DTC’s which apply to the 
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| WARNING: THE USE OF THE SPEED CONTROI 

| (IS NOT RECOMMENDED WHEN DRIVING 

| CONDITIONS DO NOT PERMIT MAINTAINING | 

| & CONSTANT SPEED, SUCH AS HEAVY | 
TRAFFIC OR ON ROADS THAT ARE WINDING, | 
ICY, SNOW COVERED OR SLIPPERY. : 


SPEED CONTROL ENGAGES 
WITHOUT PUSHING THE [ 
"SET/COAST" BUTTON 







{FAULTY ELECTRICAL CIRCUIT* 


DEFECTIVE SERVO 


NO SPEED CONTROL WHEN | 


SET/COAST BUTTON IS 





PRESSED AND RELEASED 


FUSE BLOWN 







NO VACUUM AT 
SERVO 






~ SPEED CONTROL 
THROTTLE CABLE | 








| IMPROPER STOP LAMP | 
| SWITCH ADJUSTMENT | 










FAULTY ELECTRICAL | 
CIRCUIT* | 
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RESERVOIR 





| DEFECTIVE | 
CABLE : 


| CONTROL MODULE 
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TORQUE CONVERTER 
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ROUGHNESS 
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OF ENGINE 
SURGE 





| DEFECTIVE SERVO 






DEFECTIVE 
POWERTRAIN 


| IN APPROPRIATE SECTION OF SERVICE 


START ENGINE 


ACCELERATE VEHICLE 
TO DESIRED SPEED © 











PUSH ON BUTTON 
TO "ON" POSITION. 


PUSH AND RELEASE 
"SET/COAST" BUTTON 












REMOVE FOOT FROM 
ACCELERATOR. SPEED 
SHOULD BE CONTROLLED 






EXCESSIVE SAG | 
ON HILLS OR 
IN TRAILER TOWING 


ENGINE 


PERFORMANCE 





VACUUM 
LEAK 







RESERVOIR 
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| EXCESSIVE LOAD MAY | 
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| ASSISTANCE ON HILLS | 
DEFECTIVE VACUUM | 


VALVE) _| 
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SETTING AFTER 
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OR TOO LOW 


VACUUM LEAK 
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CABLE 





DEFECTIVE 
| VACUUM RESERVOIR | 
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DRIVE VEHICLE OVER 
ROUGH ROADS 


UNIT DISENGAGES | TAP BRAKE PEDAL 

ON ROUGH ROADS LIGHTLY, SPEED 
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, DISENGAGE 









NO SYSTEM 
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WHEN BRAKE PEDAL 
IS DEPRESSED 
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CONTROL SWITCH * 







SPEED CONTROL 
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MEMORIZED SPEED 
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IMPROPERLY ADJUSTED 
STOP LAMP AND 
SPEED CONTROL 
SWITCH 


FAULTY 
ELECTRICAL 
CIRCUIT 


SPEED CONTROL 
THROTTLE CABLE 
KINKED OR DAMAGED 


ENGINE DOES 
NOT RETURN TO 
NORMAL IDLE 





VEHICLE RESUMES 
SPEED 






FAULTY ELECTRICAL 


SPEED CONTROL CIRCUIT* 


THROTTLE CABLE 
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| NO RESUME WHEN PEP RES eee 
BUTTON IS PRESSED . | 
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| | _ ae Lae ENGINE CONTROLLER 
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CIRCUIT® SYSTEM OK : 
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DIAGNOSIS AND TESTING (Continued) 


speed control system. Refer to the appropriate Pow- 
ertrain Diagnostic Procedures manual to diagnose an 
on-board diagnostic system trouble code. 


RETRIEVING DIAGNOSTIC TROUBLE CODES 

To start this function, cycle the ignition switch ON- 
OFF-ON-OFF-ON within 5 seconds. This will cause 
any DTC stored in the PCM memory to be displayed. 
The instrument panel mounted malfunction indicator 
(Check Engine) lamp will display a DTC by flashing 
on and off. There is a short pause between flashes 
and a longer pause between digits. All DTC’s dis- 
played are two-digit numbers, with an approximate 
four-second pause between codes. 

An example of a DTC is as follows: 

(1) Lamp on for 2 seconds, then turns off. 

(2) Lamp flashes 1 time pauses and then flashes 5 
times. | 

(3) Lamp pauses for 4 seconds, flashes 3 times, 
pauses, then flashes 4 times. 

The two DTC’s are 15 and. 34. Any number of 
DTC’s can be displayed, as long as they are in mem- 
ory. The lamp will flash until all stored DTC’s are 
displayed. A DTC code number 55 signifies the end of 
tests. 

If a DTC number 15 or 34 is observed, refer to the 
appropriate Powertrain Diagnostic Procedures manual. 
Correct any problems found in your diagnosis, then 
recheck for a DTC after corrections are completed. Use 
the DRB scan tool to erase a DTC after repair. 


SPEED CONTROL ELECTRICAL TEST 

Two different test methods may be used to check 
the electronic speed control system. One involves 
using the DRB scan tool. If this test method is 
desired, refer to the appropriate Powertrain Diagnos- 
tic Procedures service manual. 

The other test method will involve the use of a 
volt/ohm meter. The volt/ohm meter method is 
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described within the tests on the following pages. 
Refer to Group 8W, Wiring Diagrams for speed con- 
trol electrical schematics and connector location. 


CAUTION: When test probing for voltage or conti- 
nuity at electrical connectors, care must be taken 
not to damage connector, terminals or seals. If 
these components are damaged, intermittent or 
complete system failure may occur. 


When electrical connections are removed, corrosion 
should be removed from electrical terminals and a 
light coating of Mopar Multi-Purpose Grease, or 
equivalent, should be applied. 

Inspect connectors for damaged terminals. A poor 
electrical connection can cause a complete or intermit- 
tent malfunction. For this reason, a poor connection 
may be misdiagnosed as a component malfunction. — 


VEHICLE SPEED SENSOR 


For diagnosis and testing of the speed sensor, refer 
to the appropriate Powertrain Diagnostic Procedures 
service manual. 3 


SPEED CONTROL SWITCH 


For complete speed control system diagnosis, refer 
to the appropriate Powertrain Diagnostic Procedures 
manual. To test the speed control switch only, refer to 
the following: 


WARNING: BEFORE ATTEMPTING TO DIAGNOSE, 
REMOVE OR INSTALL ANY AIRBAG SYSTEM OR 
RELATED STEERING WHEEL AND STEERING COLUMN 
COMPONENTS, YOU MUST FIRST DISCONNECT AND 
ISOLATE THE BATTERY NEGATIVE (GROUND) CABLE. 
WAIT 2 MINUTES FOR SYSTEM CAPACITOR TO DIS- 
CHARGE BEFORE FURTHER SYSTEM SERVICE. FAIL- 
URE TO DO SO COULD RESULT IN ACCIDENTAL 
DEPLOYMENT AND POSSIBLE PERSONAL INJURY. 


SPEED CONTROL DIAGNOSTIC TROUBLE CODES 


Diagnostic Trouble Code DRB Scan Tool Display pe ecnPUOrNO! it add wOHDIC 







will illu 


** Check Engine Lamp 









No Vehicle Speed Sensor Signal 


Speed Control Solenoid Circuits 


4* 


* Check Engine Lamp will not illuminate at all times if this Diagnostic Trouble was recorded. Cycle ignition key 
as described in manual and observe code flashed by Check Engine Lamp. 7 | 
minate during engine operation if this Diagnostic Trouble Code was recorded. 


No vehicle distance (speed) sensor 
signal detected during road load 
conditions. 





An open or shorted condition — 
detected in the Speed Control 
vacuum or vent solenoid circuits. 


Completion of fault code display on 
Check Engine Lamp. | 
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(1) Disconnect negative battery cable. Wait 2 min- 
utes for airbag system capacitor to discharge. 

(2) Remove speed control switch module from 
steering wheel. Refer to the removal/installation sec- 
tion for procedures. 

(3) Check speed control switch module continuity 
as shown in chart (Fig. 1). If OK, reinstall switch. If 
not OK, replace switch module assembly. The individ- 
ual switches and the indicator lamp can not be ser- 
viced separately. 


REAR VIEW OF SWITCH 


RESISTANCE 
BETWEEN 
PINS 1 AND 2 


SWITCH 
POSITION 


RESISTANCE 
BETWEEN 
PINS 2 AND 3 


NO SWITCHES 
DEPRESSED 


RESUME/ACCEL 
SET/COAST 


Fig. 1 Speed Control Switch Continuity 
STOP LAMP SWITCH 


For continuity checks and switch adjustment, refer 
to Group 5, Brakes. 


VACUUM SUPPLY TEST 


(1) Disconnect vacuum hose at the servo and 
install a vacuum gauge into the disconnected hose. 

(2) Start engine and observe gauge at idle. Vac- 
uum gauge should read at least ten inches of mer- 
cury. | 

(3) If vacuum does not meet this requirement, 
check for vacuum leaks or poor engine performance. 


SPEED CONTROL SERVO 


For complete speed control system diagnosis, refer 
to the appropriate Powertrain Diagnostic Procedures 


806 ohms 
+/- 8 ohms 


OPEN 
CIRCUIT 


909 ohms 
+/- 9 ohms 


15,400 ohms 


+/- 154 ohms 





6650 ohms 
+/- 66 ohms 
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manual. To test the speed control servo only, refer to 
the following: 

The engine must be started and running for the 
following voltage tests. 

(1) Start engine. 

(2) Disconnect 4—way electrical connector at servo 
(Fig. 2) or (Fig. 3). 

(3) Turn speed control switch to ON position. 

(4) Check for battery voltage at pin—3 of wiring 
harness 4—way connector (Fig. 4). This is the 12 volt 
feed from the stoplamp switch. When the brake pedal 
is depressed, voltage should not be present at pin-3. 
If voltage is not present with brake pedal not 
depressed, check for continuity between servo and 
stop lamp switch. Also check stop lamp switch 
adjustment. Refer to Group 5, Brakes for procedures. 

(5) Connect a small gauge jumper wire between 
the disconnected servo harness 4—way connector 
pin—3, and pin—3 on the servo. Check for battery volt- 
age at pins—1l, 2 and 4 of the servo. If battery voltage 
is not at these pins, replace the servo. 







SPEED CONTROL 
SERVO 





J9ABH-14 


Fig. 2 Speed Control Servo Location—Left Hand 
Drive 


(6) Turn ignition switch to OFF position. Check for 
continuity between disconnected servo harness 
4—way connector pin—4 and a good ground. There 
should be continuity. If not OK, repair open circuit to 
ground as required. 


POWERTRAIN CONTROL MODULE (PCM) 

For complete PCM diagnosis on the speed control 
system, refer to the DRB scan tool and the appropri- 
ate Powertrain Diagnostic Procedures manual. 
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SPEED CONTROL 
SERVO 


== J948H-13 


Fig. 3 Speed Control Servo Location—Right Hand 
Drive 


PIN2 PINS 


PIN 1 PIN 4 


w 


CONNECTOR 
SHOWN FROM 
TERMINAL END 





PIN4d PINS PIN2 PIN1 
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Fig. 4 Servo 4—Way Harness Connector 


REMOVAL AND INSTALLATION 
SPEED CONTROL SERVO 


REMOVE/INSTALL 

(1) Disconnect negative battery cable. 

(2) Disconnect vacuum hose at servo. 

(3) Disconnect electrical connector at servo. 

(4) Remove 2 nuts on servo cable sleeve. 

(5) Pull speed control cable away from servo to 
expose cable retaining clip. 

(6) Remove clip attaching cable to servo. 

(7) Pull servo away from mounting bracket. 
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RETAINING 
CLIP 
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Fig. 5 Servo Cable Remove/install 


(8) To install, insert servo studs through holes in 
servo mounting bracket. “6 

(9) Block throttle to full open position. Align hole 
in cable sleeve with hole in servo pin and install 
retaining clip. 

(10) Reverse remaining removal procedures to 
install. Tighten servo mounting nuts to 6 N-m (50 in. 
Ibs.) torque. | 


SPEED CONTROL SWITCH 


WARNING: BEFORE ATTEMPTING TO DIAGNOSE, 
REMOVE OR INSTALL ANY AIRBAG SYSTEM OR — 
RELATED STEERING WHEEL AND STEERING COL- 

UMN COMPONENTS YOU MUST FIRST DISCON- 
NECT AND ISOLATE THE BATTERY NEGATIVE 
(GROUND) CABLE. WAIT 2 MINUTES FOR SYSTEM 
CAPACITOR TO DISCHARGE BEFORE FURTHER 
SYSTEM SERVICE. FAILURE TO DO SO COULD 
RESULT IN ACCIDENTAL DEPLOYMENT AND POS- 
SIBLE PERSONAL INJURY. | 


REMOVAL | | 

(1) Disconnect and isolate negative battery cable 
from battery. 

(2) From underside of steering wheel, remove 2 
speed control switch mounting screws (Fig. 6). 

(3) Pull switch module assembly from wheel and 
unplug electrical connector. 
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CLOCKSPRING BELLCRANK \ CABLE 
, 7 CONNECTOR 







AIR BAG 


MODULE SPEED CONTROL 
SWITCH 





COLUMN 


SPEED CONTROL 
SWITCH 908M-1 


Fig. 6 Speed Control Switch Remove/install 


INSTALLATION 
(1) Plug electrical connector into switch module. | 
(2) Install switch with 2 screws. : : CONTROL 
(3) Tighten screws to 1.5 N-m (15 in. lbs.) torque Heaneien CABLE 


STOP LAMP SWITCH Fig. 7 Servo Cable to Bellcrank—Remove/!nstall 


Refer to Group 5, Brakes for removal/installation 
and adjustment procedures. 


SERVO CABLE ( \\N ACCELERATOR 2G 


OS 
Les" /}, | CABLE CS 
REMOVE/INSTALL (IGG A 


(1) Using finger pressure only, remove speed con- BN Khe OY ae: 
trol cable connector at bellcrank by pushing connec- LN <Or~s , CE 
tor off the bellcrank. DO NOT try to pull connector 
off perpendicular to the bellcrank. 

(2) Squeeze tabs on speed control cable and push 
cable out of locking plate. 

(3) Unclip cable from cable guide at valve cover. 

(4) Remove servo cable from servo as described in 
Speed Control Servo—Remove/Install. 

(5) Reverse removal procedures to install. 


POWERTRAIN CONTROL MODULE 


For Removal/Installation refer to Group 14, Fuel 
Injection System. 


VACUUM RESERVOIR 


REMOVE/INSTALL 


The vacuum reservoir is located behind the front 
bumper bar. (2) Remove 2 screws at reservoir. 


(1) Remove vacuum hose at reservoir. (3) Remove reservoir from bumper bar. 
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Fig. 8 Servo Cable to Locking Plate—Remove/install 





REMOVAL AND INSTALLATION (Continued) 


(4) Reverse the removal procedures for installa- 
tion. 

(5) Tighten mounting screws to 8.5 N-m (75 in. 
lbs.) torque. — 


VEHICLE SPEED SENSOR 
For Removal/Installation of the Vehicle Speed Sen- 
sor refer to Group 14, Fuel System. 
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SPECIFICATIONS 
TORQUE SPECIFICATIONS 
Description Torque 


Servo Mounting Bracket Nuts... .6 N-m (50 in. lbs.) 
Switch Module Mounting 

SCFEWS . 6. ees 1.5 N-m (15 in. lbs.) 
Vacuum Reservoir Mounting 

Ln: (ho a re 8.5 N-m (75 in. Ibs.) 
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GENERAL INFORMATION 
INTRODUCTION 


Following are general descriptions of the major 
components in the turn signal and hazard warning 
systems. Refer to 8W-52 - Turn Signals in Group 8W 
- Wiring Diagrams for complete circuit descriptions 
and diagrams. 


DESCRIPTION AND OPERATION 


TURN SIGNAL SYSTEM 


With the ignition switch in the On or Accessory 
position, and the multi-function switch control lever 
moved up (right turn) or down (left turn), the turn 
signal system is activated. 

When the turn signal system is activated, the 
selected (right or left) turn signal indicator lamp, 
front park/turn signal lamp and rear tail/stop/turn 
signal lamp bulbs will flash. With the headlamp 
switch in the Off position, the front turn signal and 
front side marker lamps flash in unison. With the 
headlamp switch in the On position, the front turn 
signal and front side marker lamps flash alternately. 


HAZARD WARNING SYSTEM 


The hazard warning system is activated by a 
switch button in the multi-function switch. The but- 
ton is located on the top of the steering column 
between the steering wheel and the instrument 
panel. The hazard warning switch button is identi- 
fied with a double triangle. 

The hazard warning system is connected to an 
unswitched battery feed so that the system remains 
functional, regardless of the ignition switch position. 
Push the switch button in to activate the hazard 
warning system, and push in on the button again to 
turn the system off. When the hazard warning sys- 


tem is activated, the right and left turn signal indi- 
cators, front park/turn signal lamps and rear tail/ 
stop/turn signal lamps will flash. 


COMBINATION FLASHER 


The combination flasher functions as both the turn 
signal system and hazard warning system flasher. 
The combination flasher is a smart relay that is 
located in the relay center, under the lower instru- 
ment panel and inboard of the steering column. 

The combination flasher is designed to handle the 
current flow requirements of the factory installed 
lighting. If supplemental lighting is added to the 
turn signal lamp circuits, such as when towing a 
trailer with lights, the combination flasher will auto- 
matically compensate. This allows the flash rate to 
remain the same, regardless of electrical load 
increases. However, if a bulb fails in the turn signal 
lamp circuits, the flash rate of the remaining bulbs 
in that circuit will increase to 120 flashes per 
minute, or higher. 

While the combination flasher shares the terminal 
orientation (footprint) of a International Standards 
Organization (ISO)-type relay, the internal circuitry 
is much different. The combination flasher contains 
active electronic integrated circuitry elements. Do not 
substitute any other relay for the combination 
flasher. 

The combination flasher cannot be repaired and, if 
faulty, it must be replaced. Also, because of the com- 
bination flasher’s active elements, it cannot be tested 
with conventional automotive electrical test equip- 
ment. If the flasher is believed to be faulty, test the 
turn signal and hazard warning system circuits as 
described in this group. Then, replace the combina- 
tion flasher with a known good unit to confirm sys- 
tem operation. 
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DESCRIPTION AND OPERATION (Continued) - 


MULTI-FUNCTION SWITCH 

The multi-function switch assembly is mounted to 
the left side of the steering column (Fig. 1). This 
switch contains circuitry for the following functions: 

e Turn signals 

e Hazard warning | 

e Headlamp beam selection 

e Headlamp optical horn 

e Windshield wipers 

e Windshield washers. 

The information contained in this group addresses 
only the switch functions for the turn signal and haz- 
ard warning circuits. For information relative to the 
other switch functions, refer to the appropriate 
group. However, the multi-function switch cannot be 
repaired. If any function of the switch is faulty, the 
entire switch assembly must be replaced. 


HAZARD WARNING 
BUTTON 








WINDSHIELD WASHER 
BUTTON CONTROL STALK 


WINDSHIELD WIPER 
CONTROL 


MULTI-FUNCTION 
SWITCH 
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Fig. 1 Multi-Function Switch 
TURN SIGNAL INDICATOR LAMPS 


The turn signal indicator lamps are located in the 
instrument cluster. They flash with the exterior turn 
signal lamps to give the driver a visual indication 
that a turn signal or the hazard warning system is 
operating. For diagnosis and service of this compo- 
nent, refer to Group 8E - Instrument Panel Systems. 


TURN SIGNAL LAMPS 


The exterior lamps in the turn signal and hazard 
warning circuits include the front park/turn signal, 
and the rear tail/stop/turn signal. For diagnosis and 
service of these lamps, refer to Group 8L - Lamps. 


DIAGNOSIS AND TESTING 
INTRODUCTION 


When diagnosing the turn signal or hazard warn- 
ing circuits, remember that high generator output 
can burn out bulbs rapidly and repeatedly. If this is a 


problem on the vehicle being diagnosed, refer to 
Group 8C - Charging System for further diagnosis. 


WARNING: ON VEHICLES EQUIPPED WITH AN AIR- 
BAG, REFER TO GROUP 8M - PASSIVE RESTRAINT 
SYSTEMS BEFORE ATTEMPTING STEERING 
WHEEL OR STEERING COLUMN COMPONENT 
DIAGNOSIS OR SERVICE. FAILURE TO TAKE THE | 
PROPER PRECAUTIONS COULD RESULT IN ACCI- . 
DENTAL AIRBAG DEPLOYMENT AND POSSIBLE 
PERSONAL INJURY. 


TURN SIGNAL/HAZARD WARNING SYSTEM 


(1) Turn the ignition switch to the On position. 
Actuate the turn signal lever or hazard warning but- 
ton. Observe the turn indicator lamp(s) in the instru- 
ment cluster. If the flash rate is very high, check for 
a turn signal bulb that is not lit. Replace that bulb or 
repair the circuits to that lamp, as required. Test the 
operation of the system again. If the turn indicator(s) 
fail to light, go to Step 2. - 

(2) Remove and inspect the turn signal fuse in the 
fuseblock module, or the hazard warning fuse in the 
Power Distribution Center (PDC). Replace the faulty 
fuse(s), if required, and go to Step 3. 

(3) Remove the combination flasher from the relay 
center and replace it with a known good unit. Test 
the operation of the turn signal and hazard warning 
systems. If OK, discard the faulty combination 
flasher. If not OK, remove the test flasher and go to 
Step 4. 

(4) With the ignition switch in the On position, 
check for battery voltage at the fused ignition switch 
output circuit cavity for the flasher in the relay cen- 
ter. If OK, go to Step 5. If not OK, repair the open 
circuit to the ignition switch as required. 

(5) With the ignition switch in the Off position, 
check for battery voltage at the fused B(+) circuit 
cavity for the flasher in the relay center. If OK, go to 
Step 6. If not OK, repair the open circuit to the PDC 
as required. 

(6) With the ignition switch in the Off position, 
check for continuity between the ground circuit cav- 
ity for the flasher in the relay center and a good 
ground. There should be continuity. If OK, go to Step 
7. If not OK, repair the circuit to ground as required. 

(7) Disconnect the multi-function switch connector. 
Check for continuity between the combination flasher 
output (hazard) circuit cavities of the relay center 
and the multi-function switch connector. There 
should be continuity. If OK, go to Step 8. If not OK, 
repair the open circuit as required. 

(8) Check for continuity between the combination 
flasher output (turn signals) cavities of the relay cen- 
ter and the multi-function switch connector. There 
should be continuity. If OK, test the multi-function 
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DIAGNOSIS AND TESTING (Continued) 


switch as described in this group. If not OK, repair 
the open circuit as required. 


MULTI-FUNCTION SWITCH 


Perform the diagnosis of the hazard warning 
and/or turn signal systems as described in this group 
before testing the multi-function switch. For circuit 
descriptions and diagrams, see 8W-52 - Turn Signals 
in Group 8W - Wiring Diagrams. 


WARNING: ON VEHICLES EQUIPPED WITH AN AIR- 
BAG, REFER TO GROUP 8M - PASSIVE RESTRAINT 
SYSTEMS BEFORE ATTEMPTING STEERING 
WHEEL OR STEERING COLUMN COMPONENT 
DIAGNOSIS OR SERVICE. FAILURE TO TAKE THE 
PROPER PRECAUTIONS COULD RESULT IN ACCI- 
DENTAL AIRBAG DEPLOYMENT AND POSSIBLE 
PERSONAL INJURY. 


(1) Disconnect the multi-function switch connector 
as described in this group. | 

(2) Using an ohmmeter, perform the switch conti- 
nuity checks at the switch terminals as shown in the 
chart (Fig. 2). 

(3) If the switch fails any of the continuity checks, 
replace the faulty switch. If the switch is OK, repair 
the lighting circuits as required. 
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REMOVAL AND INSTALLATION 
COMBINATION FLASHER 


(1) Disconnect the battery negative cable. 

(2) The relay center is located on the lower instru- 
ment panel reinforcement, under the instrument 
panel and inboard of the steering column. Unplug 
the combination flasher (blue) from the relay center. 

(3) To install the flasher, align the terminals with 
the cavities in the relay center and push the flasher 
firmly into place. 

(4) Connect the battery negative cable. 

(5) Test the combination flasher operation. 


MULTI-FUNCTION SWITCH 


WARNING: ON VEHICLES EQUIPPED WITH AN AIR- 
BAG, REFER TO GROUP 8M - RESTRAINT SYS- 
TEMS BEFORE ATTEMPTING STEERING WHEEL OR 
STEERING COLUMN COMPONENT DIAGNOSIS OR 
SERVICE. FAILURE TO TAKE THE PROPER PRE- 
CAUTIONS COULD RESULT IN ACCIDENTAL AIR- 
BAG DEPLOYMENT AND POSSIBLE PERSONAL 
INJURY. | 


(1) Disconnect the battery negative cable. 
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Fig. 2 Multi-Function Switch Continuity 
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REMOVAL AND INSTALLATION (Continued) 


(2) Remove the tilt steering column lever, if 
equipped. 

(3) Remove the lower instrument panel/knee 
blocker (Fig. 3). 





LOWER INSTRUMENT 
PENSE J908E-6 


Fig. 3 Lower Instrument Panel/Knee Blocker 
Remove/install 


(4) Remove both the upper and lower shrouds from 
the steering column (Fig. 4). 

(5) Remove the lower fixed column shroud. 

(6) Loosen the steering column upper bracket nuts. 
Do not remove the nuts. 

(7) Move the upper fixed column shroud to gain 
access to the rear of the multi-function switch (Fig. 
5). 

(8) Remove the multi-function switch tamper proof 
mounting screws (a Snap On tamper proof torx bit 
TTXR20B2 or equivalent is required). 

(9) Gently pull the switch away from the column. 
Loosen the connector screw. The screw will remain in 
the connector. 

(10) Remove the wiring connector from the multi- 
function switch. 

(11) Reverse the removal procedures to install. 
Tighten the fasteners as follows: 

e Multi-function switch connector screw - 1.9 N-m 
(17 in. lbs.) 


STEERING TILT UPPER PANEL 
WHEEL LEVER SHROUD BRACKET 
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Fig. 4 Steering Column Shrouds Remove/install 
STEERING 
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Fig. 5 Multi-Function Switch Connector 
e Multi-function switch retaining screws - 1.9 N-m 
(17 in. lbs.) 


e Steering column upper bracket nuts - 12 N-m 
(110 in. lbs.). 
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GENERAL INFORMATION 
INTRODUCTION 


Following are general descriptions of the major 
components in the wiper and washer systems. Refer 
to 8W-53 - Wipers in Group 8W - Wiring Diagrams 
for complete circuit descriptions and diagrams. 


DESCRIPTION AND OPERATION 
WINDSHIELD WIPER SYSTEM 


An intermittent wiper system is standard equip- 
ment. This system lets the driver select from two 
wiper speeds, or an intermittent wipe feature that 
allows a delay between wipes of 2 to 15 seconds. 

The wipers will operate only when the ignition 
switch is in the Accessory or On positions. On left- 
hand drive models, a circuit breaker located in a con- 
nector on the side of the fuseblock module protects 
the circuitry of the wiper system. On right-hand 
drive models, a fuse in the fuseblock module protects 
the wiper system. Refer to the owner’s manual for 
more information on wiper system controls and oper- 
ation. 


WINDSHIELD WASHER SYSTEM 


A electrically operated windshield washer system is 
standard equipment. A reservoir in the engine com- 
partment holds the washer fluid, which is pressur- 
ized by a pump when the washer (multi-function) 
switch is actuated. The washer pump feeds the pres- 


surized washer fluid through the washer system 
plumbing to the washer nozzles. 

An optional low washer fluid warning lamp on the 
instrument panel will warn the driver when the 
washer fluid level needs to be checked. Refer to 
Group 8E - Instrument Panel ete for more infor- 
mation on this feature. 

The washers will operate only when the ignition 
switch is in the Accessory or On positions. On left- 
hand drive models, a circuit breaker located in a con- 
nector on the side of the fuseblock module protects 
the circuitry of the washer system. On right-hand 
drive models, a fuse in the fuseblock module protects 
the washer system. Refer to the owner’s manual for 
more information on washer system controls and 
operation. : 


REAR WIPER AND WASHER SYSTEM 


_ A rear wiper and washer system is an available 
option on this model. The rear wiper is a fixed-cycle 
wipe system. A single switch on the instrument panel 
controls both the rear wiper and washer functions. 
The rear washer system shares the reservoir of the 
windshield washer system, but has its own dedicated 
washer pump and plumbing. 

These systems will operate only when the ignition 
switch is in the Accessory or On positions. A fuse in 
the fuseblock module protects the circuitry of both 
the rear wiper and washer. Refer to the owner’s man- 
ual for more information: on the rear wiper anc 
washer system controls and operation. 
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WIPER ARMS AND BLADES 

All Cherokee models have two 18-inch windshield 
wiper blades with replaceable rubber elements 
(squeegees). The rear wiper option includes a single 
12-inch wiper blade with a replaceable rubber ele- 
ment (squeegee). 
Caution should be exercised to protect the rubber 

squeegees from any petroleum-based cleaners or con- 
taminants, which will rapidly deteriorate the rubber. 
If the squeegees are damaged, worn, or contami- 
nated, they must be replaced. 

Wiper squeegees exposed to the elements for a long 
time tend to lose their wiping effectiveness. Periodic 
cleaning of the squeegees is suggested to remove 
deposits of salt and road film. The wiper blades, 
arms, and windshield or rear glass should be cleaned 
with a sponge or cloth and a mild detergent or non- 
abrasive cleaner. If the squeegees continue to streak 
or smear, they should be replaced. 

The blades are mounted to spring-loaded wiper 
arms. Spring tension of the wiper arms controls the 
pressure applied to the blades on the glass. The 
windshield wiper arms are attached by an integral 
latch to the two wiper pivots on the cowl grille panel 
at the base of the windshield. The rear wiper arm is 
attached by an integral latch directly to the rear 
wiper motor output shaft on the liftgate panel. The 
wiper arms and blades cannot be adjusted or 
repaired. If faulty, they must be replaced. 


WIPER LINKAGE AND PIVOTS 


The wiper linkage and pivot module is fastened 
with screws to the cowl top panel beneath the cowl 
plenum cover/grille panel. The two wiper pivot crank 
arms and the wiper motor crank arm each have ball 
studs on their ends, the left pivot ball stud is the 
longer of the three. A connecting link with a plastic 
socket-type bushing in the right end, and a plastic 
sleeve-type bushing in the left end, is fit over the 
pivot ball studs to join the two pivots. 

The wiper drive link has a plastic socket-type 
bushing on each end. One end of the drive link is fit 
over the exposed end of the longer left pivot ball 
stud, while the other end is snap-fit over the ball 
stud on the wiper motor crank arm. 

The wiper linkage, pivots, and bushings are only 
serviced as a complete unit. If any part of this 
assembly is faulty, the entire unit must be replaced. 
The wiper motor and motor crank arm are serviced 
separately. | 


WIPER MOTORS 


FRONT 
The two-speed permanent magnet wiper motor has 
an integral transmission and park switch. The motor 
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is mounted to a bracket on the linkage and pivots 
assembly in the cowl plenum area. A reinforcement/ 
stud plate with a rubber-isolated mounting bracket 
extends from cowl plenum side of the dash panel to 
the motor mounting bracket to provide additional 
support. The wiper motor output shaft passes 
through the mounting bracket, where a crank arm 
attached to the output shaft drives the wiper drive 
link. 

Wiper speed is controlled by current flow to the 
appropriate set of brushes. The wiper motor com- 
pletes its wipe cycle when the switch is turned to the 
Off position, and parks the blades in the lowest por- 
tion of the wipe pattern. The wiper motor cannot be 
repaired. If faulty, the entire wiper motor assembly 
must be replaced. The crank arm and reinforcement/ 
stud plate are available for service. 


REAR 

The rear wiper motor is mounted with a bracket to 
the liftgate inner panel, below the rear glass and 
behind the liftgate trim. The motor output shaft 
passes through the liftgate outer panel where a gas- 
ket, bezel, and nut, seal and secure the unit to the 
liftgate outer panel. The rear wiper arm is mounted 
directly to the motor output shaft. The rear wiper 
motor unit provides three operating modes: 

e Constant wipe that operates when the rear wipe 
switch is operated | 

e Constant wipe that operates when the rear 
washer is operated 

e Park mode that runs the motor until the wiper 
blade reaches the park position after the rear wiper 
switch or ignition switch is turned to the Off posi- 
tion. | 

The rear wiper motor cannot be repaired. If faulty, 
the entire wiper motor assembly must be replaced. 


WIPER AND WASHER SWITCHES 


FRONT 

The front wiper and washer switches are contained 
in the multi-function switch assembly. The multi- 
function switch assembly is mounted to the left side 
of the steering column. This switch contains circuitry 
for the following functions: 

e Turn signals 

e Hazard warning 

e Headlamp beam selection 

e Headlamp optical horn. 

e Windshield wipers 

e Windshield washers. 

The information contained in this group addresses 
only the switch functions for the wiper and washer 
systems. For information relative to the other switch 
functions, refer to the appropriate group. However, 
the multi-function switch cannot be repaired. If any 
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function of the switch is faulty, the entire switch 
assembly must be replaced. 
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BUTTON ~ 







WINDSHIELD WASHER 
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WINDSHIELD WIPER 
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MULTI-FUNCTION 
SWITCH 
J938J-3 


Fig. 1 Multi-Function Switch 


REAR 

The single two-function rear wiper switch is 
located on the instrument panel, right of the steering 
column. The rear wiper switch controls the rear 
wiper and washer functions. The rocker-type switch 
features a detent in the Wipe position, but only 
momentary contact in the Wash position. Both the 
rear wiper and rear washer motors will operate con- 
tinuously for as long as the switch is held in the 
Wash position. The rear wiper switch cannot be 
repaired and, if faulty, it must be replaced. 


INTERMITTENT WIPE MODULE 


In addition to low and high speed, the intermittent 
wipe system has a delay mode. The delay mode has a 
range of 2 to 15 seconds. 

The length of the delay is selected with a variable 
resistor in the wiper/washer (multi-function) switch, 
and is accomplished by electronic circuitry within the 
intermittent wipe module. If the washer knob is 
depressed while the wiper/washer switch is in the Off 
position, the intermittent wipe module will operate 
the wiper motor for approximately two wipes and 
automatically turn off the motor. 

The intermittent wipe module is mounted to the 
lower instrument panel, behind the knee blocker and 
near the steering column, with a hook and loop fas- 
tener patch. The module cannot be repaired and, if 
faulty, must be replaced. | 


WASHER RESERVOIR 


A single washer fluid reservoir is used for both the 
standard front and optional rear washer systems. 
The washer fluid reservoir is mounted to the right 
cowl top panel in the engine compartment on left- 
hand drive models, except with the diesel engine 
option. The reservoir is mounted between the left 


front fender and left inner fender shield, above the 
front of the front wheelhouse, on all right-hand drive 
models, and all models with a diesel engine option. 

The washer pump and motor unit(s) has a 
threaded nipple, which is installed through a rubber 
erommet seal(s) inserted in a hole(s) in the bottom of 
the reservoir. A plastic nut(s) and washer(s) secure 
the washer pump nipple(s) from inside the cowl- 
mounted reservoir, and can be accessed through the 
reservoir filler neck. The washer pump nipple(s) are 
a press-fit into the grommet seal for the inner fender- 
mounted reservoir. : 

The inner fender-mounted reservoir has a separate 
filler neck. The filler neck snaps into the reservoir 
from the engine compartment side of the left inner 
fender shield. Both reservoirs have a provision for 
the optional low washer fluid level sensor. Refer to 
Group 8E - Instrument Panel Systems for diagnosis 
and service of the sensor. The reservoir, filler neck, 
and filler cap are each available for service. 


WASHER PUMPS 


The washer pump(s) and motor(s) are mounted 
near the bottom of the washer reservoir. A threaded 
nipple on the pump housing passes through a grom- 
met(s) in the bottom of the reservoir. On vehicles 
with the cowl-mounted reservoir, a nut and washer is 
installed on the nipple from inside the reservoir. On 
vehicles with the inner fender-mounted reservoir, the 
pump nipple is press-fit into the reservoir grommet 
seal. On vehicles with the optional rear wiper/washer 
system and the inner fender-mounted reservoir, the 
front washer pump and motor is always mounted in 
the lower hole of the reservoir. 

A permanently lubricated and sealed motor is cou- 
pled to a rotor-type pump. Washer fluid is gravity-fed 
from the reservoir to the pump. The pump then pres- 
surizes the fluid and forces it through the plumbing 
to the nozzles, when the motor is energized. The 
pump and motor cannot be repaired. If faulty, the 
entire washer pump and motor unit must be 
replaced. 


WASHER NOZZLES AND PLUMBING 


FRONT 

Pressurized washer fluid is fed through a single 
hose, attached to a nipple on the front washer pump, 
to a tee fitting located in the cowl plenum area 
beneath the cowl plenum cover/grille panel. Hoses 
from the tee fitting are routed to the two nozzles, 
which are riveted into openings in the cowl plenum 
cover/grille panel below the windshield. The two flu- 
idic washer nozzles are not adjustable. The nozzles 
cannot be repaired and, if faulty, must be replaced. 
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REAR 

Pressurized washer fluid is fed through a single 
hose, attached to a nipple on the rear washer pump, 
to the liftgate. The hose is routed, from the front of 
the vehicle to the liftgate, with the passenger side 
body wiring harness. Inside the liftgate, the hose con- 
nects to a check valve, which prevents washer fluid 
drain-back or siphoning from occurring. From the 
check valve, another single hose is connected to a 
nipple that protrudes from inside of the rear wiper 
motor output shaft bezel. The fluid passes through 
the bezel nipple to the outside of the liftgate. There a 
single hose is routed through a plastic trough-like 
guard, snapped to the underside of the rear wiper 
arm, to the single rear washer nozzle. The nozzle 
snaps into place on the rear wiper arm. Both the noz- 
zle and check valve are not repairable and, if faulty, 
should be replaced. 


DIAGNOSIS AND TESTING 
WIPER SYSTEMS 


FRONT 

For circuit descriptions and diagrams, refer to 
8W-53 - Wipers in Group 8W - Wiring Diagrams. 

(1) Remove the in-line circuit breaker near the 
fuseblock module (LHD), or the fuse from the fuse- 
block module (RHD), and turn the ignition switch to 
the Accessory or On position. 

(a) Measure the voltage at the battery side of 
the circuit breaker or fuse. The meter should read 
battery voltage. If OK, go to Step 2. If not OK, 
repair the circuit from the ignition switch as 
required. 

(b) Measure the voltage at the wiper system side 
of the circuit breaker or fuse. The meter should 
read battery voltage. If OK, go to Step 2. If not 
OK, replace the faulty circuit breaker or fuse. 

(2) Unplug the wiper motor side of the wiring har- 
ness connector (gray) from the intermittent wipe 
module. Turn the ignition switch to the Accessory or 
On position. 

(a) Measure the voltage at the fused ignition 
switch output circuit cavity of the unplugged wir- 
ing harness connector. The meter should read bat- 
tery voltage. If OK, go to Step 2. If not OK, repair 

the open circuit as required. 

(b) Turn the ignition switch to the Off position. 
Measure the resistance between the ground circuit 
cavity of the unplugged wiring harness connector 
and a good ground. The meter should read zero 
ohms. If OK, go to Step 3. If not OK, repair circuit 
to ground as required. 

(3) Leave the ignition switch in the Off position. 
Back-probe the wiring harness connector at the wiper 
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motor. Measure the resistance between the ground 
circuit cavity of the wiper motor connector and a 
good ground. The meter should read zero ohms. If 
OK, go to Step 4. If not OK, “yee circuit to ground 
as required. 

(4) Replace the intermittent wipe module with a 
known good unit. Test the wiper system operation in 
all modes. If OK, replace the faulty intermittent wipe 
module. If not OK, re-install the original module and 
go to Step 5. 

(5) Test the multi-function switch, as described in 
this group. If the switch tests OK, go to Step 6. If not 
OK, replace the faulty switch and go to Step 7. 

(6) Turn the ignition switch to the Accessory or On 
position. Place the multi-function switch in the posi- 
tions indicated in the tests below, and back-probe the 
switch side of the wiring harness connector (black). 

(a) Measure the voltage at the wiper switch low 
speed output circuit cavity of the connector with 
the wiper switch in the Low and Mist positions, 
and with the washer switch depressed. The meter 
should read battery voltage in each case. If OK, go 
to Step 2. If not OK, repair the open circuit as 
required. 

(b) Measure the voltage at the wiper switch high 
speed output circuit cavity of the connector with 
the wiper switch in the High position. The meter 
should read battery voltage. If OK, go to Step 3. If 
not OK, repair the open circuit as required. 

(c) Measure the voltage at the wiper motor park 
signal circuit cavity of the connector with the wiper 
switch in the Low or High position, then move the 
switch to the Off position. The meter should read 
battery voltage until the wipers park, and then 
read zero volts. If OK, go to Step 7. If not OK, 
repair the open circuit as required, then go to Step 
r¢ | 
(7) To test the wiper motor, turn the ignition 

switch to the Accessory or On position. Place the 
multi-function switch in the positions indicated in 
the tests below, and back-probe the motor connector. 

(a) Measure the voltage at the fused ignition 
switch output circuit cavity of the connector with 
the wiper switch in any position. The meter should 
read battery voltage. If OK, go to Step 2. If not 
OK, repair the open circuit as required. 

(b) Measure the voltage at the wiper switch low 
speed output circuit cavity of the connector with 
the wiper switch in the Low position. The meter 
should read battery voltage. If OK, but the wipers 
do not operate, replace the faulty wiper motor. If 
not OK, repair the open circuit as required. 

(c) Measure the voltage at the wiper switch high 
speed output circuit cavity of the connector with 
the wiper switch in the High position. The meter 
should read battery voltage. If OK, but the wipers 


DIAGNOSIS AND TESTING (Continued) 


do not operate, replace the faulty wiper motor. If 
not OK, repair the open circuit as required. 

(d) Measure the voltage at the wiper park switch 
sense circuit cavity of the connector, with the wiper 
switch in the Low or High position, then move the 
switch to the Off position. The meter should read 
battery voltage when the switch is turned to the 
Off position, then zero volts after the wipers park. 
If battery voltage is present, but the wipers fail to 
park; or, if no battery voltage present, replace the 
faulty wiper motor. 


REAR 

For circuit descriptions and diagrams, refer to 
8W-53 - Wipers in Group 8W - Wiring Diagrams. 

(1) Check the fuse in the fuseblock module. If OK, 
go to Step 2. If not OK, replace the faulty fuse. 

(2) Turn the ignition switch to the On position, 
and place the rear wiper switch in the Wash position. 
Back-probe the rear wiper switch connector as indi- 
cated. 

(a) Measure the voltage at the fused ignition 
switch output circuit cavity of the connector. The 
meter should read battery voltage. If OK, go to 
Step 2. If not OK, repair the open circuit as 
required. 

(b) Measure the voltage at each of the remaining 
cavities of the connector. In each case the meter 
should read battery voltage. If OK, go to Step 3. If 
not OK, replace the faulty switch. 

(3) Turn the ignition switch to the On position, 
and place the rear wiper switch in the Wipe position. 
Measure the voltage at the rear wiper motor control 
circuit cavity of the rear wiper switch connector. The 
meter should read battery voltage. If OK, go to Step 
4. If not OK, replace the faulty switch. 

(4) Turn the ignition switch to the Off position. 
Remove the liftgate inner trim panel. Measure the 
resistance between the ground circuit cavity of the 
rear wiper motor connector and a good ground. The 
meter should read zero ohms. If OK, go to Step 5. If 
not OK, repair the circuit to ground as required. 

(5) Turn the ignition switch to the On position, 
and place the rear wiper switch in the Wash position. 
Measure the voltage at each of the remaining cavities 
of the motor connector. In each case the meter should 
read battery voltage. If OK, replace the faulty wiper 
motor. If not OK, repair the open circuit(s) as 
required. 


WASHER SYSTEMS 


FRONT 

For circuit descriptions and diagrams, refer to 
8W-53 - Wipers in Group 8W - Wiring Diagrams. 

(1) Turn the ignition switch to the On position. 
Depress the washer switch. Check whether the wip- 
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ers operate. If OK, go to Step 2. If not OK, see the 
diagnosis for Windshield Wiper System in this group. 

(2) Unplug the front washer pump connector. Mea- 
sure the resistance between the ground circuit cavity 
of the pump connector and a good ground. The meter 
should read zero ohms. If OK, go to Step 3. If not 
OK, repair the ground circuit as required. 

(3) Turn the ignition switch to the On position, 
and depress the washer switch. 

(a) Measure the voltage at the washer pump 
switch signal circuit cavity of the wiper switch har- 
ness connector (black) at the intermittent wipe 
module. The meter should read battery voltage. If 
OK, go to Step 2. If not OK, repair the open circuit 
as required. 

(b) Measure the voltage at the washer pump 
switch signal circuit cavity of the wiper motor har- 
ness connector (gray) at the intermittent wipe mod- 
ule. The meter should read battery voltage. If OK, 
go to Step 3. If not OK, replace the faulty module. 

(c) Measure the voltage at the washer pump 
switch signal circuit cavity of the washer pump 
connector. The meter should read battery voltage. 
If OK, replace the faulty pump. If not OK, repair 
the open circuit as required. 


REAR 


For circuit descriptions and diagrams, refer to 
8W-53 - Wipers in Group 8W - Wiring Diagrams. 

(1) Turn the ignition switch to the On position, 
and place the rear wiper/washer switch in the Wash 
position. Check whether the rear wiper is operating. 
If OK, go to Step 2. If not OK, replace the faulty fuse 
or repair the open circuit to the fuseblock module as 
required. 

(2) Turn the ignition switch to the Off position and 
unplug the rear washer pump connector. Measure the 
resistance between the ground circuit cavity of the 
pump connector and a good ground. The meter 
should read zero ohms. If OK, go to Step 3. If not 
OK, repair the circuit to ground as required. 

(3) Turn the ignition switch to the On position, 
and place the rear wiper/washer switch in the Wash 
position. Measure the voltage at the rear washer 
pump motor control circuit cavity of the rear washer 
pump connector. The meter should read battery volt- 
age. If OK, replace the faulty pump. If not OK, go to 
Step 4. 

(4) Remove the rear wiper/washer switch and 
reconnect below the instrument panel. Back-probe 
the switch connector with the ignition switch in the 
On position. 

(a) Measure the voltage at the fused ignition 
switch output circuit cavity of the switch connector. 
The meter should read battery voltage. If OK, go to 
Step 2. If not OK, repair the open circuit as 
required. 
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DIAGNOSIS AND TESTING (Continued) 


(b) Measure the voltage at the rear washer 
pump motor control circuit cavity of the switch con- 
nector, while holding the switch in the Wash posi- 
tion. The meter should read battery voltage. If OK, 
repair the open circuit to the pump as required. If 
not OK, replace the faulty switch. 


WIPER AND WASHER SWITCHES 


FRONT 

Perform the diagnosis for the wiper and/or washer 
systems as described in this group before testing the 
multi-function switch. For circuit descriptions and 
diagrams, see 8W-53 - Wipers in Group 8W - Wiring 
Diagrams. 


WARNING: ON VEHICLES EQUIPPED WITH AN AIR- 
BAG, REFER TO GROUP 8M - PASSIVE RESTRAINT 
SYSTEMS BEFORE ATTEMPTING STEERING 
WHEEL OR STEERING COLUMN COMPONENT 
DIAGNOSIS OR SERVICE. FAILURE TO TAKE THE 
PROPER PRECAUTIONS COULD RESULT IN ACCI- 
DENTAL AIRBAG DEPLOYMENT AND POSSIBLE 
PERSONAL INJURY. 


(1) Disconnect the multi-function switch connector 
as described in this group. 

(2) Using an ohmmeter, perform the switch conti- 
nuity checks at the switch terminals as shown in the 
chart (Fig. 2). 





= MULTIFUNCTION SWITCH PINS 7 


SWITCH — CONTINUITY 
POSITION | BETWEEN 


OFF oe , 






















PIN 6 AND PIN 7 

| PIN 8 AND PIN 9 

DELAY PIN 7 AND PIN 2 

PIN 1 AND PIN 4 
fC LOW—ssCiSY PIN 4 AND PIN 6 
fr CHIGH—~—<“‘*OC#;#éR*SWINN4 AND PINS 


*RESISTANCE AT MAXIMUM DELAY POSITION SHOULD BE 
BETWEEN 270,000 OHMS AND 330,000 OHMS. 

*RESISTANCE AT MINIMUM DELAY POSITION SHOULD BE 

_ZERO WITH OHMMETER SET ON HIGH OHM SCALE. 
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Fig. 2 Multi-Function Switch Continuity 


_ (8) If the switch fails any of the continuity checks, 
replace the faulty switch. | 





REAR 


Perform the diagnosis for the rear wiper and/or 
washer systems as described in this group before 
testing the rear wiper and washer switch. For circuit 
descriptions and diagrams, see 8W-53 - Wipers in 
Group 8W - Wiring Diagrams. 

(1) Remove the rear wiper and washer switch as 
described in this group. 

(2) Using an ohmmeter, perform the switch conti- 
nuity checks at the switch terminals as shown in the 


charts. 
A B | 
C D 


REAR WIPER/ 
SWITCH 


SWITCH DIAGRAM B WASHER 


WASH 


WASH | wie 


WIPE 
2 





D 
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Rear Wiper and Washer Switch Circuit 


SWITCH TEST 
SWITCH POSITION ZERO OHMS 


OFF (NORMAL) 
YES | 
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Rear Wiper and Washer Switch Continuity 


(3) If the switch fails any of the continuity checks, 
replace the faulty switch. Ss 


XJ 


REMOVAL AND INSTALLATION 
WIPER ARMS 
FRONT 


CAUTION: The use of a screwdriver or other prying 
tool to remove a wiper arm may distort it. This dis- 
tortion could allow the arm to come off of the pivot 
shaft, regardless of how carefully it is installed. 


(1) Lift the wiper arm to permit the latch to be 
pulled out to its holding position, then release the 
arm (Fig. 3). The arm will remain off the windshield 
with the latch in this position. 





LOCKING 


RH1321 


Fig. 3 Wiper Arm Remove/install 


(2) Remove the arm from the pivot using a rocking 
motion. 

(3) Install the arm and blade with the wiper motor 
in the Park position. See the Wiper Arm Installation 
illustration (Fig. 4). Mount the arms on the pivot 
shafts so that the distance from the lower edge of the 
wiper arm tip to the upper edge of the lower wind- 
shield moulding is: 

e 23 - 52 mm (0.90 - 2.04 inch) on the driver’s side 

e 33 - 62 mm (1.29 - 2.44 inch) on the passenger’s side. 

(4) Lift the wiper arm away from the windshield 
slightly to relieve the spring tension on the locking 
latch. Push the latch into the locked position and 
slowly release the arm until the wiper blade rests on 
the windshield. 

(5) Operate the wipers with the india glass 
wet, then turn the wiper switch to the Off position. 
Check for the correct wiper arm positioning and. re- 
adjust if required. 


REAR 
Q) Remove the wiper arm assembly from the pivot 


pin by depressing the tab and pulling straight out 
(Fig. 5). | 
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23-52 MM 


33-62 MM 


J898K-29 


Fig. 4 Front Wiper Arm Installation | 
CLIP 





WASHER HOSE 


1898K-34 
Fig. 5 Rear Wiper Arm Remove/install 


(2) Slide the washer hose retaining clip along the 
hose until the clip is off of the hose nipple. 

(3) Disconnect the washer hose from the nipple. 

(4) Lubricate the bezel nipple with a small amount 
of water. Then install the washer hose. Slide the 
retaining clip along the hose until it is over the hose 
on the nipple. 

(5) Install the rear wiper arm with the wiper 
motor in the Park position. The rear wiper blade 
should be installed parallel to the window opening, 
and from 15 - 50 mm (0.59 - 1.96 inch) above the 
upper edge of the window seal, when the blade is 
parked on a wet window (Fig. 6). 
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REMOVAL AND INSTALLATION (Continued) 





PARKED POSITION I 


15 TO 50 MM ABOVE EDGE OF 
GLASS SEAL AT TIP OF WIPER BLADE 


J958K-8 


_ Fig. 6 Rear Wiper Arm Installation 
WIPER MOTOR 


FRONT 

(1) Disconnect the battery negative cable. 

(2) Remove the wiper arms as described in this 
croup. | 

(3) Remove the screws from the cowl plenum cov- 
er/grille panel. 

(4) Lift the cowl plenum cover/grille panel and dis- 
connect the washer hose at the tee fitting. Remove 
the cowl plenum cover/grille panel. 

(5) Remove the cowl mounting bracket attaching 
nuts and the wiper pivot attaching screws (Fig. 7). 


PIVOT PIN SCREWS (4) 





BRACKET 
NUTS 


J898K-28 


Fig. 7 Wiper Linkage Assembly Remove/insitall 


(6) Disconnect the wiper motor wiring harness and 
remove the motor and linkage assembly from the 
cowl plenum. 
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(7) Remove the plastic motor cover. 

(8) Remove the bolts and nuts holding the motor to 
the linkage assembly bracket and remove the motor. 

(9) Reverse the removal procedures to install. 
Tighten the wiper motor screws and nuts to 4 N-m 
(35 in. lbs.). 


REAR 

(1) Disconnect the battery negative cable. 

(2) Remove the rear wiper arm as described in this 
group. 

(3) Remove the pivot pin retaining nut (Fig. 8). 


PIVOT PIN 
RETAINING NUT 





MOUNTING 


SCREWS J928K-5 


Fig. 8 Rear Wiper Motor Remove/install 


(4) Remove the external bezel and seal. 

(5) Remove the liftgate inner trim panel. 

(6) Disconnect the rear wiper motor wiring har- 
ness. 

(7) Remove the wiper motor mounting bracket 
Screws. 

(8) Remove the wiper motor. 

(9) Reverse the removal procedures to install. 
Tighten the pivot pin retaining nut to 4 N-m (82 in. 
Ibs.). : 


WIPER LINKAGE AND PIVOTS” 


The wiper linkage and pivots can only be removed 
from the vehicle as a unit with the wiper motor. See 
Wiper Motors in this group for the service proce- 
dures. | 


INTERMITTENT WIPE MODULE 


The intermittent wipe module is mounted to the 
lower instrument panel reinforcement, just outboard 
of the steering column and above the 16-way data 
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REMOVAL AND INSTALLATION (Continued) 


link connector, with a hook and loop fastener patch. 
To remove the module: 

(1) Disconnect the battery negative cable. 

(2) Reach up under the lower instrument panel 
and pull the module away from the hook and loop 
fastener patch. 

(3) Gently pull the module down from behind the 
instrument panel to remove the two harness connec- 
tors. 

(4) Reverse the removal procedures to install. 


WIPER AND WASHER SWITCHES 
FRONT 


WARNING: ON VEHICLES EQUIPPED WITH AN AIR- 
BAG, REFER TO GROUP 8M - PASSIVE RESTRAINT 
SYSTEMS BEFORE ATTEMPTING STEERING 
WHEEL OR STEERING COLUMN COMPONENT 
DIAGNOSIS OR SERVICE. FAILURE TO TAKE THE 
PROPER PRECAUTIONS COULD RESULT IN ACCI- 
DENTAL AIRBAG DEPLOYMENT AND POSSIBLE 
PERSONAL INJURY. 


(1) Disconnect the battery negative cable. 

(2) Remove the tilt steering column lever, if 
equipped. 

(3) Remove the lower instrument  panel/knee 
blocker assembly. Refer to Group 8E - Instrument 
Panel Systems for the procedures. 

(4) Remove both the upper and lower shrouds from 
the steering column (Fig. 9). 


UPPER 
FIXED SHROUD 


SUPPORT BRACKET 


UPPER SHROUD GROUND 


CLIP 






SPACER 
TILT LEVER a\) 


LOWER 


LOWER FIXED 
SHROUD J9119-22 


SHROUD 


Fig. 9 Steering Column Shrouds Remove/install 


(5) Remove the lower fixed column shroud. 
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(6) Loosen the steering column upper bracket nuts. 
Do not remove the nuts. 

(7) Move the upper fixed column shroud to gain 
access to the rear of the multi-function switch (Fig. 
10). 


STEERING n 
COLUMN | Ls 
ASSY. Lp 






TURN SIGNAL 
SWITCH AND 
LEVER 


‘A MULTI- 
2 FUNCTION 
SWITCH 


J9185-1 CONNECTOR 


Fig. 10 Multi-Function Switch Connector 


(8) Remove the multi-function switch tamper proof — 
mounting screws (a Snap On tamper proof torx bit 
TTXR20B2 or equivalent is required. 

(9) Gently pull the switch away from the column. 
Loosen the connector screw. The screw will remain in 
the connector. 

(10) Remove the wiring connectors from the multi- 
function switch (Fig. 11). 


KEY-IN SWITCH & 


MULTI-FUNCTION 
HALO LIGHT SWITCH 





TURN SIGNAL 
SWITCH & LEVER 


IGNITION e SPEED 


SWITCH CONTROL J918J-2 


Fig. 11 Steering Column Connectors 


(11) Reverse the removal procedures to install. 
Tighten the fasteners as follows: 

e Multi-function switch connector screw - 1.9 N-m 
(17 in. lbs.) 

e Multi-function switch retaining screws - i 9 N-m 
(17 in. lbs.) 
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REMOVAL AND INSTALLATION (Continued) 


e Steering column upper bracket nuts - 12 N-m 
(110 in. lbs.). | | 


REAR 

(1) Disconnect the battery negative cable. 

(2) Remove the instrument cluster bezel. Refer to 
Group 8E - Instrument Panel Systems for the proce- 
dures. 

(3) Remove the rear wiper and washer switch 
housing panel. _ 

(4) Unplug the rear wiper and washer switch wir- 
ing harness connector. 

(5) Slightly depress the switch mounting tabs and 
remove the switch. 

(6) Reverse the removal procedures to install. 


WASHER PUMPS AND RESERVOIR 


LEFT-HAND DRIVE EXCEPT DIESEL ENGINE 

(1) Disconnect the battery negative cable. 

(2) Disconnect the wiring from the fluid level sen- 
sor, if equipped. 

(3) Remove the two screws and one nut securing 
the washer reservoir (Fig. 12). 
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Fig. 12 Washer Reservoir Remove/install -LHD 
except Diesel Engine 


(4) Disconnect the hose(s) from the washer 
pump(s), and drain the solvent from the reservoir 
into a clean container for re-use (Fig. 13). 

(5) Use a deep socket and extension, inserted 
through the reservoir filler neck, to remove the 
washer pump filter/nut from inside of the reservoir. 

(6) Remove the pump from the reservoir. 

(7) Reverse the removal procedures to install. 


RIGHT-HAND DRIVE AND DIESEL ENGINE 
(1) Disconnect the battery cables, negative cable 
first, and remove the battery. 
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RESERVOIR 
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PUMP J958K-10 


Fig. 13 Washer Pumps - LHD except Diesel Engine 


(2) The reservoir filler neck is held into the reser- 
voir by a grommet. Remove the reservoir filler neck 
by pulling sharply away from reservoir (Fig. 14). 


FILLER 


NECK SCREW 


FENDER 


_ WASHER 
RESERVOIR 





\ 


FLUID LEVEL 
SENSOR “XX 


REAR WASHER PUMP 


FRONT WASHER PUMP J958K-11 
Fig. 14 Washer Reservoir and Pumps - RHD and 
Diesel Engine 


(3) Remove the two reservoir mounting screws. 

(4) Raise and support the vehicle, and remove the 
left front inner wheelhouse splash shield. | 

(5) Disconnect the hose(s) from the washer 
pump(s) and drain the solvent from the reservoir into 
a clean container for re-use. 

(6) Disconnect the wiring from the pump(s) and 
the fluid level sensor, if equipped. 

(7) Remove the washer pump(s) from the reservoir 
by pulling it out of the grommet. 

(8) To remove the reservoir, slide it slightly towards 
the rear of the vehicle to release the two hooks from the 
inner fender slots. Then lower the front of the reservoir 
and slide the unit forward to remove. 

(9) Reverse the removal procedures to install. Use a 
new grommet(s) when installing the washer pump(s). 
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GENERAL INFORMATION 
GENERAL INFORMATION 


Each vehicle is equipped with various lamp assem- 
blies. A good ground is necessary for proper lighting 
operation. Grounding is provided by the lamp socket 
when it comes in contact with the metal body, or 
through a separate ground wire. 

When changing lamp bulbs check the socket for 
corrosion. If corrosion is present, clean it with a wire 
brush and coat the inside of the socket lightly with 
Mopar Multi-Purpose Grease or equivalent. 


SAFETY PRECAUTIONS 


WARNING: EYE PROTECTION SHOULD BE USED 
WHEN SERVICING GLASS COMPONENTS. PER- 
SONAL INJURY CAN RESULT. 


CAUTION: Do not touch the glass of halogen bulbs 
with fingers or other possibly oily surface, reduced 
bulb life will result. 

Do not use bulbs with higher candle power than 
indicated in the Bulb Application table at the end of 
this group. Damage to lamp can result. 

Do not use fuses, circuit breakers or relays hav- 
ing greater amperage value than indicated on the 
fuse panel or in the Owners Manual. 


When it is necessary to remove components to ser- 
vice another, it should not be necessary to apply 
excessive force or bend a component to remove it. 
Before damaging a trim component, verify hidden 
fasteners or captured edges are not holding the com- 
ponent in place. 


SENTINEL HEADLAMP DELAY MODULE 


The Headlamp Module delays the de-activation of 
the headlamps for 45 + 15 seconds after the ignition 
switch is turned OFF. The driver engages the module 
by turning the ignition switch OFF, then turning the 
headlamps OFF. 


DAYTIME RUNNING LAMP MODULE 


The Daytime Running Lights (Headlamps) System 
is installed on vehicles manufactured for sale in Can- 
ada only. The headlamps are illuminated when the 
ignition switch is turned to the ON position. The 
DRL module receives a vehicle-moving signal from 
the vehicle speed sensor. This provides a constant 
headlamps-on condition as long as the vehicle is 
moving. The lamps are illuminated at less than 50 
percent of normal intensity. 


8L-2 LAMPS 


DIAGNOSIS AND TESTING 
DIAGNOSTIC PROCEDURES 


When a vehicle experiences problems with the 
headlamp system, verify the condition of the battery 
connections, charging system, headlamp bulbs, wire 
connectors, relay, high beam dimmer switch and 
headlamp switch. Refer to Group 8W, Wiring Dia- 
grams for component locations and circuit informa- 
tion. 





HEADLAMP DIAGNOSIS 


Always begin any diagnosis by testing all of the 
fuses and circuit breakers in the system. Refer to 
Group 8W, Wiring Diagrams. 

Conventional and halogen headlamps are inter- 
changeable. It is recommended that they not be 
intermixed on a given vehicle. 
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DIAGNOSIS AND TESTING (Continued) 
HEADLAMP DIAGNOSIS 


CONDITION [| _—_— POSSIBLE CAUSES -— GORRECTION iw 


HEADLAMPS ARE DIM 
| WITH ENGINE IDLING 
OR IGNITION TURNED 
OFF. 





LAMPS 8L-3 










1. Loose or corroded battery 1. Clean and secure battery cable clamps and posts. 


cables. 


2. Loose or worn generator 
drive belt. 


3. Charging system output 
too low. 


4. Battery has insufficient charge. 
5. Battery is sulfated or shorted. 
. Poor lighting circuit Z1-ground. 























2. Adjust or replace generator drive belt. 








. Test and repair charging system, refer to Group 8A. 




















4. Test battery state-of-charge, refer to Group 8A. 
5. Load test battery, refer to Group 8A. 


6. Test for voltage drop across Z1-ground locations, 
refer to Group 8W. 


. Replace both headlamp bulbs. 





7. Both headlamp bulbs 
defective. 













. Test and repair charging system, refer to Group 8A. | 







HEADLAMP BULBS 
BURN OUT 
FREQUENTLY. 


. Charging system output 
too high. 

2. Loose or corroded terminals or 

splices in circuit. 


2. Inspect and repair all connectors and splices, refer to 
Group 8W. 


























HEADLAMPS 
ARE DIM WITH ENGINE 
RUNNING ABOVE IDLE.* 


. Charging system output 
too low. 

2. Poor headlamp circuit 
ground. 

3. High resistance in headlamp 
circuit. 

4. Both headlamp bulbs 

defective. 


. Test and repair charging system, refer to Group 8A. 
2. Test voltage drop across Zt -ground, refer to Group 8W. 


. Test amperage draw of headlamp circuit: 











. Replace both headlamp bulbs. 




















HEADLAMPS ; Repair circuit ground, refer to Group 8W. 


FLASH RANDOMLY. 


. Poor headlamp circuit 
ground. 

2. High resistance in headlamp 
circuit. 

3. Faulty headlamp switch 
circuit breaker. 

4. Loose or corroded terminals 
or splices in circuit. 





. Test amperage draw of headlamp circuit. 












3. Replace headlamp switch. 


4. Repair connector terminals or splices, refer to Group 8W. 























HEADLAMPS 
DO NOT ILLUMINATE. 


1. Replace fuse, refer to group 8W. 
2. Repair circuit ground, refer to Group 8W. 
3. Replace headlamp switch. 

4. Replace headlamp dimmer switch. 


1. No voltage to headlamps. 
2. No ground at headlamps. 
3. Faulty headlamp switch. 
4 


. Faulty headlamp dimmer 
switch. 


5. Broken connector terminal or 
wire splice in headlamp circuit. 


* Canada vehicles must have lamps ON. 













5. Repair connector terminal or wire splices. 
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8L-4 LAMPS 
DIAGNOSIS AND TESTING (Continued) 
FOG LAMP DIAGNOSIS 





CONDITION | POSSIBLECAUSES | _ CORRECTION | 


FOG LAMPS ARE DIM 
WITH ENGINE IDLING 
OR IGNITION TURNED 
OFF, 










1. Loose or corroded battery 1. Clean and secure battery cable clamps and posts. 
cables. 


2. Loose or worn generator 
drive belt. 


8. Charging system output 
too low. 


4. Battery has insufficient charge. 
5. Battery is sulfated or shorted. 
. Poor lighting circuit Z1-ground. 





















2. Adjust or replace generator drive belt. 










3. Test and repair charging system, refer to Group 8A. 







4. Test battery state-of-charge, refer to Group 8A. 
5. Load test battery, refer to Group 8A. 


6. Test for voltage drop across Z1-ground locations, 
refer to Group 8W. 


7. Replace both lamp bulbs. 
























7. Both fog lamp bulbs 
defective. 

















. Test and repair charging system, refer to Group 8A. 







FOG LAMP 
BULBS BURN OUT 
FREQUENTLY. 


1. Charging system output 

too high. 
2. Loose or corroded terminals 
or splices in circuit. 


2. Inspect and repair all connectors and splices, refer to 
Group 8W. 














FOG LAMPS ARE DIM 
WITH ENGINE 
RUNNING ABOVE IDLE. 


. Charging system output 
too low. 


2. Poor fog lamp circuit — 


1. Test and repair charging system, refer to Group 8A. 


2. Test voltage drop across Z1-ground, refer to Group 8W. | 






















ground. 

3. High resistance in fog . Test amperage draw of fog lamp circuit. 
lamp circuit. 

4. Both fog lamp bulbs . Replace both fog lamp bulbs. 
defective. 



















FOG LAMPS FLASH 
RANDOMLY. 


1. Poor fog lamp 1. Repair circuit ground, refer to Group 8W. 


circuit ground. 
2. High resistance in fog 
lamp circuit. 
3. Faulty fog lamp switch 
circuit breaker. 
4. Loose or corroded terminals 
or splices in circuit. 








. Test amperage draw of fog lamp circuit. 










3. Replace fog lamp switch. 









4, Repair connector terminals or splices, refer to Group 8W. 

















. Replace fuse, refer to group 8W. 






| FOG LAMPS DO 
NOT ILLUMINATE. 


. Blown fuse for fog lamps. 





2. No ground at fog lamps. 
3. Faulty fog lamp switch. 


2. Repair circuit ground, refer to Group 8W. 





. Replace fog lamp switch. 






4. Broken connector terminal 
or wire splice in fog 
lamp circuit. 





. Repair connector terminal or wire splices. 
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DIAGNOSIS AND TESTING (Continued) 
HEADLAMP DELAY MODULE 


DELAY FUNCTION INOPERATIVE 

(1) Remove, inspect and test the HD LP DLY fuse. 
Replace if defective. 

(2) Remove the delay module from the I/P. Do not 
disconnect the wire harness connector. Turn the igni- 
tion switch to the RUN position. Place the headlamp 
switch in headlamps ON position. Turn the ignition 
to the OFF position for a resistance test. 

(3) Measure the resistance from the delay module 
terminal 4 to vehicle body ground. The ohmmeter 
should indicate zero ohms. If not, repair the open cir- 
cuit in the wire harness to vehicle body ground. 
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(4) Measure the voltage between the delay module 
terminal 8 and vehicle body ground. The voltmeter 
should indicate battery voltage. If not, repair the 
open circuit in the wire harness to the instrument 
cluster indicator connector terminal 14. 

(5) Measure the voltage between the delay module 
terminal 6 and vehicle body ground. The voltmeter 
should indicate battery voltage. If not, repair the 
open circuit in the wire harness to the headlamp 
switch. 

(6) Measure the voltage between the delay module 
terminal 2 and vehicle body ground. The voltmeter 
should indicate battery voltage. If not, repair the 
open circuit in the wire harness to the fuse. 


HEADLAMP ALIGNMENT 
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GENERAL INFORMATION 
HEADLAMP ALIGNMENT 


Headlamps can be aligned using the screen method 
provided in this section. Alignment Tool C-4466-A or 
equivalent can also be used. Refer to instructions 
provided with the tool for proper procedures. The 
preferred headlamp alignment setting is 0 for 
the left/right adjustment and 1” down for the 
up/down adjustment. 


SERVICE PROCEDURES 


HEADLAMP ALIGNMENT PREPARATION 


(1) Verify headlamp dimmer switch and high beam 
indicator operation. 

(2) Correct defective components that could hinder 
proper headlamp alignment. 

(3) Verify proper tire inflation. 

(4) Clean headlamp lenses. 

(5) Verify that luggage area is not heavily loaded. 

(6) Fuel tank should be FULL. Add 2.94 kg (6.5 
Ibs.) of weight over the fuel tank for each estimated 
gallon of missing fuel. 


ALIGNMENT SCREEN PREPARATION 

(1) Position vehicle on a level surface perpendicu- 
lar to a flat wall 7.62 meters (25 ft) away from front 
of headlamp lens (Fig. 1). 

(2) If necessary, tape a line on the floor 7.62 
meters (25 ft) away from and parallel to the wall. 

(3) Measure from the floor up 1.27 meters (5 ft) 
and tape a line on the wall at the centerline of the 
vehicle. Sight along the centerline of the vehicle 
(from rear of vehicle forward) to verify accuracy of 
the line placement. 

(4) Rock vehicle side-to-side three times to allow 
suspension to stabilize. 

(5) Jounce front suspension three times by pushing 
downward on front bumper and releasing. 

(6) Measure the distance from the center of head- 
lamp lens to the floor. Transfer measurement to the 
alignment screen (with tape). Use this line for 
up/down adjustment reference. 


(7) Measure distance from the centerline of the 
vehicle to the center of each headlamp being aligned. 
Transfer measurements to screen (with tape) to each 
side of vehicle centerline. Use these lines for left/ 
right adjustment reference. 


HEADLAMP ADJUSTMENT 


A properly aimed low beam will project the top 
edge of high intensity pattern on the screen from 50 
mm (2 in.) above to 50 mm (2 in.) below headlamp 
centerline. The side-to-side left edge of high intensity 
pattern should be from 50 mm (2 in.) left to 50 mm 
(2 in.) right of headlamp centerline). The preferred 
headlamp alignment is 0 for the left/right 
adjustment and 1” down for the up/down adjust- 
ment. The high beams on a vehicle with dual head- 
lamps cannot be aligned. The high beam pattern 
should be correct when the low beams are aligned 
properly. 

(1) Remove screws and both headlamp bezels. 

(2) Clean front of the headlamps. 

(3) Place headlamps on LOW beam. 

(4) Cover front of the headlamp that is not being 
adjusted. 

(5) Turn vertical adjustment screw (Fig. 2) until 
the headlamp beam pattern on screen/wall is similar 
to the pattern depicted in the alignment screen fig- 
ure. 


NOTE: When using a headlamp aiming screen: 


e Adjust the headlamps so that the beam horizon- 
tal position is at 0. : 

e Adjust the beam vertical position is 25 mm (1 
in) downward from the lamp horizontal centerline. 

(6) Rotate the horizontal adjustment screw until 
the headlamp beam pattern on the aiming screen/ 
wall similar to the pattern in the alignment screen 
figure. 

(7) Cover front of the headlamp that has been 
adjusted and adjust the other headlamp beam as 
instructed above. 
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Fig. 1 Headlamp Alignment Screen—Typical 


alignment screen 100 mm (4 in.) below the fog lamp 
centerline and straight ahead (Fig. 3). 





1. HORIZONTAL ADJ. SCREW - RH 
— 2. VERTICAL ADJ. SCREW 
~ 3. HORIZONTAL ADJ. SCREW - LH 
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Fig. 2 Headlamp Beam Adjustment Screws 


(8) Install headlamp bezels. Tighten the screws 
securely. 


FOG LAMP ADJUSTMENT 

Prepare an alignment screen. Refer to Alignment 
Screen Preparation paragraph in this section. A prop- 
erly aligned fog lamp will project a pattern on the 
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Fig. 3 Fog Lamp Alignment —Typical 
SPECIAL TOOLS _ 


HEADLAMP ALIGNMENT 





Headlamp Aiming Kit C-4466—A 
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REMOVAL AND INSTALLATION 
HEADLAMP BULB 
REMOVAL 


(1) Remove the screws and the headlamp bezel 
(Fig. 1). 





Headlamp Bezel 
Headlamp Retaining Ring 
Headlamp 

Headlamp Bucket 
Retaining Ring Screws (4) 





wee 
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Fig. 1 Headlamp Components 


(2) Remove the screws and headlamp bulb retain- 
ing ring. 

(3) Disconnect the headlamp bulb wire harness 
connector and remove the bulb from the bucket. 


INSTALLATION 

(1) Position the bulb in the bucket and connect the 
wire harness connector. 

(2) Position retaining ring on the headlamp bulb 
and install screws. 


(3) Install the headlamp bezel. Tighten the screws 
securely. 


FOG LAMP BULB 


REMOVAL 

(1) Remove the screws attaching the bezel to the 
lamp body (Fig. 2). Remove the bezel from the lamp 
body. 

(2) Remove the lens and reflector from the lamp 
body. 7 
(3) Remove the bulb holder from the lens and 
reflector. 

(4) Remove the lamp element 
holder. 


from the bulb 







REFLECTOR 


LENSE 





SUPPORT 


BULB BRACKET BEZEL 9581-15 


Fig. 2 Fog Lamp Components 
INSTALLATION 
CAUTION: Do not touch the bulb glass with fin- 


gers or other oily surfaces. Reduced bulb life will 
result. 


(1) Install the lamp element in the bulb holder. 
(2) Install the bulb holder in the lens and reflector. 


8L - 10 


(3) Install the lens and reflector in the lamp body. 
(4) Position the bezel on the lamp body and install 
the screws. 


FRONT PARK/TURN SIGNAL LAMP BULB 


REMOVAL 
(1) Remove the headlamp bezel screw and the side 
marker lamp lens/housing screw (Fig. 3). 
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Fig. 3 Headlamp Bezel & Side Marker Lamp 


(2) Separate the side marker lamp from the head- 
lamp bezel and remove the screws from the head- 
lamp bezel (Fig. 4). 

(3) Remove screws from the park/turn signal lamp 
housing (Fig. 5). 

(4) Separate the lamp housing from the headlamp 
bezel. a 

(5) Rotate the bulb socket one-third turn and 
remove it from the lamp housing. 

(6) Remove bulb from socket. 


INSTALLATION 

(1) Install a replacement bulb in the socket. 

(2) Install bulb and socket in the lamp housing. 

(3) Position the park/turn signal lamp housing on 
the headlamp bezel. 

(4) Install lamp housing screws. 
SCrews. 

(5) Install the outer screws in the headlamp bezel. 
Tighten the screws. | 

(6) Position the side marker lamp lens/housing on 
the headlamp bezel. 

(7) Install side marker lamp lens/housing screws 
and headlamp bezel. Tighten the screws. 


Tighten the 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 5 Park/Turn Signal Lamp Housing Removal 
SIDE MARKER LAMP BULB 


REMOVAL 

(1) Remove the screws from the side marker lamp 
lens and housing. Separate lens and housing from 
the headlamp bezel (Fig. 6). 

(2) Remove the bulb and socket from the back side 
of the lamp housing. 

(3) Remove bulb from socket. 


INSTALLATION 

(1) Install a replacement bulb in the socket. 

(2) Install bulb and socket in the back of side 
marker lamp housing. 

(3) Position the side marker lens and housing on 
the headlamp bezel. 
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REMOVAL AND INSTALLATION (Continued) 


(4) Install the side marker lamp screws. Tighten 
the screws. 
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Fig. 6 Side Marker Lamp 
BACK-UP/REAR TURN SIGNAL/TAIL LAMP BULB 


REMOVAL 

(1) Remove the tail lamp housing upper retaining 
screws (Fig. 7). Slide the lamp housing upward off 
the lower screw while tipping the top of the lamp 
away from the body and separate it from the rear of 


the vehicle. 
aa ——e 
; °w 






SCREW 





TAIL LAMP 
HOUSING 


Fig. 7 Tail Lamp Housing 


(2) Rotate the bulb socket one-third turn and 
remove the bulb socket from the lamp housing (Fig. 
8). 

(3) Remove the bulb from the socket. 


INSTALLATION 

(1) Install a replacement bulb in the socket. 

(2) Install the bulb and socket in the lamp hous- 
ing. 
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Fig. 8 Bulb Socket Removal 
(3) Position the lamp housing in the opening at the 
rear of the vehicle. 
(4) Install the lamp housing screws. Tighten the 
screws securely. 


LICENSE PLATE LAMP BULB 


REMOVAL 
(1) Remove screws and the license plate lamp visor 
from the liftgate (Fig. 9). 


LICENSE PLATE BULB 
HOUSING 
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Fig. 9 License Plate Lamp Visor 
(2) Remove the bulb from the lamp socket. 
INSTALLATION 


(1) Install a replacement bulb in the lamp socket. 
(2) Position the license plate lamp visor on the lift- 


_ gate and install screws. Tighten the screws securely. 
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CENTER HIGH MOUNTED STOP LAMP (CHMSL) 
BULB / 

The CHMSL is mounted at the bottom of the rear 
window and has two bulbs. 


REMOVAL — 

(1) Raise liftgate. | 

(2) Remove the trim plugs to gain access to the 
lamp mounting screws. 

(3) Remove the screws holding the lamp housing to 
the body panel. 

(4) Remove the screws that secure the lamp. 

(5) Rotate bulb sockets 1/4 turn and pull from 
housing. | 

(6) Grasp bulb and pull from socket. (Fig. 10). 






SOCKET 


a CHMSL 
= = HOUSING 
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Fig. 10 Replacing CHMSL Bulb 


INSTALLATION 

(1) Push bulb into socket. 

(2) Position socket in lamp and rotate 1/4 turn. 

(3) Install the screws that secure the lamp. 

(4) Install the screws holding the lamp housing to 
the body panel. 

(5) Install the trim plugs. 

(6) Close liftgate. 


UNDERHOOD LAMP BULB 


REMOVAL | 

(1) Disconnect the wire harness connector from the 
underhood lamp. 

(2) Rotate the bulb counterclock-wise. Remove it 
from the lamp socket. 


REMOVAL AND INSTALLATION (Continued) 


- XJ 


INSTALLATION 

(1) Insert the replacement bulb in the lamp base 
socket. Rotate it clockwise. 

(2) Connect the wire harness connector to the 


lamp. 


DOME LAMP BULB 


REMOVAL 

(1) Remove the dome lamp lens by squeezing it at 
both sides. This will separate the lens retainer tabs 
from the lamp housing shoulders. 

(2) Pull the lens downward to remove it from the 
lamp housing. | | 

(3) Grasp bulb and pull from lamp. 


INSTALLATION 

(1) Position bulb in lamp and snap into place. 

(2) Position the lens at the lamp housing and force 
it upward into the housing until the retainer tabs are 
seated on the lamp housing shoulders. 


MAP READING LAMP BULB 


REMOVAL 

(1) Make a straight hook at the end of a large 
paper clip or wire (approximately 1.5-mm/0.06-in 
diameter). | 

(2) Insert the wire hook into the hole in the lamp 
lens and pull downward to detach the lens from the 
lamp housing (Fig. 11). 
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Fig. 11 Reading Lamp Lens Removal 
(3) Pull the bulb frrom the socket. 


INSTALLATION 
(1) Position the bulb at the socket and snap into 
place. 7 
(2) Insert the tab at the front of the lamp lens into 
the slot in the lamp housing—shown by arrow 1 (Fig. 
12). 


XJ LAMPS 8L - 13 
REMOVAL AND INSTALLATION (Continued) 


VISOR VANITY LAMP BULB 


REMOVAL 

(1) Using a small flat blade, carefully pry each cor- 
ner of lens outward from lamp. | 

(2) Separate lens from lamp. 

(3) Grasp bulb and pull outward. 


INSTALLATION 
(1) Position bulb in socket and push into place. 
(2) Position lens on lamp and snap into place. 





J9O8E-9 


Fig. 12 Map Reading Lamp Lens Installation 


(3) Force the rear of the lens upward until it is 
seated in the lamp housing—shown by arrow 2 (Fig. 
12). 
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REMOVAL AND INSTALLATION 
HEADLAMP 


To remove the headlamp, refer to the headlamp 
bulb removal/installation paragraph in this section. 


FOG LAMP 


REMOVAL 

(1) Disconnect the fog lamp wire harness connec- 
tor. 

(2) Remove the retaining nut and washer from 
each side of the support bracket and remove the fog 
lamp from the support bracket (Fig. 1). 


BOLTS AND WASHERS 
FOR LAMP REMOVAL/ADJUSTMENT 
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Fig. 1 Fog Lamp 





INSTALLATION 

(1) Position the fog lamp in the support bracket 
and install the washer and nut at each side of the 
bracket. Tighten the nuts securely. 

(2) Connect the fog lamp wire harness connector. 


FRONT PARK/TURN SIGNAL LAMP 


REMOVAL 

(1) Remove the headlamp bezel screw and the side 
marker lamp lens/housing screw. | 

(2) Separate the side marker lamp from the head- 
lamp bezel and remove the screws from the head- 
lamp bezel. | 

(3) Remove screws from the park/turn signal lamp 
housing (Fig. 2). 
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Fig. 2 Park/Turn Signal Lamp Housing Removal 


(4) Separate the lamp housing from the headlamp 
bezel. | 

(5) Rotate the bulb socket one-third turn and 
remove it from the lamp housing. 

(6) Remove bulb from socket. 


INSTALLATION 
(1) Install a replacement bulb in the socket. 
(2) Install bulb and socket in the lamp housing. 


(3) Position the park/turn signal lamp housing on 
the headlamn hezel 


REMOVAL AND INSTALLATION (Continued) — 


(4) Install lamp housing screws. Tighten the 
SCTews. 

(5) Install the outer screws in the headlamp bezel. 
Tighten the screws. 

(6) Position the side marker lamp lens/housing on 
the headlamp bezel. | 

(7) Install side marker lamp lens/housing screws 


and headlamp bezel. Tighten the screws. 


SIDE MARKER LAMP 


REMOVAL 

(1) Remove the screws from the side marker lamp 
lens and housing. Separate lens and housing from 
the headlamp bezel. 

(2) Remove the bulb and socket from the back side 
of the lamp housing. 


INSTALLATION | 

(1) Install bulb and socket in the back of side 
marker lamp housing. 

(2) Position the side marker lens and housing on 
_ the headlamp bezel. 

(3) Install the side marker lamp screws. Tighten 
the screws. a 


BACK-UP/REAR TURN SIGNAL/TAIL LAMP 


REMOVAL 
' (1) Remove the tail lamp housing upper retaining 
screws. Slide the lamp housing upward off the lower 
screw while tipping the top of the lamp away from 
the body and separate it from the rear of the vehicle. 
(2) Rotate the bulb socket one-third turn and 
remove the bulb socket from the lamp housing. 


INSTALLATION 

(1) Install the bulb and socket in the lamp hous- 
ing. 

(2) Position the lamp housing in the opening at the 
rear of the vehicle. 

(3) Install the lamp housing screws. Tighten the 
screws securely. 


LICENSE PLATE LAMP 


REMOVAL 

(1) Remove screws and the license plate lamp visor 
from the liftgate (Fig. 3). 

(2) Remove the bulb from the lamp socket. 


INSTALLATION 
(1) Install a replacement bulb in the lamp socket. 
(2) Position the license plate lamp visor on the lift- 
gate and install screws. Tighten the screws securely. 
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LICENSE PLATE BULB 
HOUSING 
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Fig. 3 License Plate Lamp Visor 


UNDERHOOD LAMP 


The underhood lamp is installed on the hood inner 
panel. The lamp illuminates when .the hood is 
opened. The liquid ON/OFF switch that is integral 
with the lamp base controls the operation. The 
switch provides automatic ON/OFF functions each 
time the hood is opened and closed. 


REMOVAL 

(1) Disconnect the wire harness connector from the 
lamp. 

(2) Rotate the bulb counterclock-wise. Remove it 
from the lamp base socket. 

(3) Remove the screw that attaches the lamp 
reflector and support bracket (Fig. 4). 

(4) Remove the lamp from the hood inner panel. 






UNDERHOOD 


WIRE LAMP AND SWITCH 


CONNECTOR 
WIRE 
HOLE 
SCREW 
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GROMMET J9223-443 


Fig. 4 Underlamp 





INSTALLATION 

(1) Position the underhood lamp on the hood inner 
panel. | 

(2) Install the screw through the lamp and into 
the hood panel. Tighten the screw securely. 

(3) Insert a replacement bulb in the lamp base 
socket. Rotate it clockwise. 

(4) Connect the wire harness connector to the 
lamp. | 


DOME LAMP 


REMOVAL 

(1) Remove the dome lamp lens by squeezing it at 
both sides. This will separate the lens retainer tabs 
from the lamp housing shoulders. 

(2) Pull the lens downward to remove it from the 
lamp housing. 

(3) Remove the lamp housing speed nuts (Fig. 5). 

(4) Disconnect the wire harness connector- 

(5) Remove the lamp housing from the headliner 
cavity. 


INSTALLATION 

(1) Position the dome lamp housing at the head- 
liner cavity. | 

(2) Connect the wire harness connector. 

(3) Install the lamp housing speed nuts. 

(4) Position the lens at the lamp housing and force 
it upward into the housing until the retainer tabs are 
seated on the lamp housing shoulders. 


MAP/READING LAMP 


The map/reading lamp can be serviced by removing 
the overhead console. Refer to Group 8C, Overhead 
Console for removal/installation procedures. 


VISOR VANITY LAMP 


REMOVAL 
(1) Fold down sunvisor. 


REMOVAL AND INSTALLATION (Continued) 
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Fig. 5 Dome Lamp Removail/installation 


(2) Startng at the base of the lamp assembly and 
working right-to-left, use a small flat blade, carefully 
pry lamp from visor. 

(3) Disconnect visor lamp wire connector and 
remove from vehicle. 


INSTALLATION 

(1) Position visor lamp at visor and connect visor 
lamp wire connector. 

(2) Position visor lamp in visor and press into 
place. 
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REMOVAL AND INSTALLATION 
SENTINEL HEADLAMP DELAY MODULE 


REMOVAL 

(1) Remove the knee blocker. 

(2) Remove the screw that attaches the module to 
the inside of the instrument panel. 

(3) Disconnect the wire harness connector and 
remove the module from the instrument panel. 


INSTALLATION 

(1) Position the module inside the I/P and connect 
the wire harness connector to the module. 

(2) Install the screw that attaches the module to 
the inside of the instrument panel. 

(3) Install the knee blocker. 


DAYTIME RUNNING LAMP MODULE 


REMOVAL 

The Daytime Running Lights (DRL) module is 
located on the right fender inner panel adjacent to 
the dash panel (Fig. 1). 

(1) Disconnect the wire harness connector from the 
module. 

(2) Remove the screws that attach the module to 
the fender inner panel. | 

(3) Remove the module from the fender inner 
panel. 
INSTALLATION 

(1) Position the module on the right fender inner 
panel. 
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Fig. 1 Daytime Running Lamp Module 


(2) Install the attaching screws. Tighten the 
screws securely. 
(3) Connect the wire harness connector to the mod- 


ule. 
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BULB APPLICATION 


INDEX 
page page 
GENERAL INFORMATION INTERIOR LAMPS: 25.246 «vsadedantascesaades 18 
GENERAL INFORMATION ..............-.. 18 
SPECIFICATIONS | 
EXTERIOR LAMPS ............000000ceeee 18 
GENERAL INFORMATION LAMP BULB 
POE SO ek ee eo oe Bh ee ee Re 561 
GENERAL INFORMATION OMS once das ct beeen eee 4oae dees: 561 
The following Bulb Application Tables lists the Dome/Reading ........ 0.0.00. cee ee ee eee 906 
lamp title on the left side of the column and trade Glove Compartment ......... 0.0.0.0. 00 eee 194 
number or part number on the right. Overhead Console........ ann ek eae ee 912 
Under O06. 60s 4ac6w 5d bokeh eae eee tases 105 
CAUTION: Do not use bulbs that have a higher = Vanity Mirror.............. 000000 e eee eee 74 
candle power than the bulb listed in the Bulb Appli- Underpanel Courtesy ............. 0.0000 eee 168 


cation Table. Damage to lamp can result. Do not 
touch halogen bulbs with fingers or other oily sur- 
faces. Bulb life will be reduced. 


SPECIFICATIONS 
EXTERIOR LAMPS 


LAMP BULB 
PACKED. 6 a6 oa Sa eee see eee honed tee eS 1156 
Center High Mounted Stoplamp.............. 922 
Poe 1OM0s 64 4 eeeeu ad He eee oe eee Ss ores H3 
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INTERIOR LAMPS | | 


Service procedures for most of the lamps in the 
instrument panel, Instrument cluster and switches 
are located in Group 8E, Instrument Panel and 
Gauges. Some components have lamps that can only 
be serviced by an Authorized Service Center (ASC) 
after the component is removed from the vehicle. 
Contact local dealer for location of nearest ASC. 


INDICATOR LAMPS 

Service procedures for most of the lamps in the 
instrument panel, instrument cluster and switches are © 
located in Group 8E, Instrument Panel and Gauges. 
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GENERAL INFORMATION 
INTRODUCTION 


The driver’s side airbag system is a standard 
equipment safety device on these models. It is 
designed to protect the driver from serious injury, 
caused by a frontal impact of the vehicle. If the air- 
bag module assembly is defective and non-deployed, 
refer to the Chrysler Corporation current return list 
in the Warranty Policies and Procedures manual for 
proper handling procedures. _ 

Following are general descriptions of the major 
components in the airbag system. 


WARNING: THIS SYSTEM IS A SENSITIVE, COM- 
PLEX MECHANICAL UNIT. BEFORE ATTEMPTING 
TO DIAGNOSE, REMOVE OR INSTALL THE AIRBAG 
SYSTEM OR RELATED STEERING WHEEL AND 
STEERING COLUMN COMPONENTS, YOU MUST 
FIRST DISARM THE AIRBAG FIRING MECHANISM. 
FAILURE TO DO THIS COULD RESULT IN ACCIDEN- 
TAL AIRBAG DEPLOYMENT AND POSSIBLE PER- 
SONAL INJURY. 

e DO NOT USE POWER-DRIVEN TOOLS WHEN 
SERVICING THE MECHANICAL AIRBAG SYSTEM 
OR RELATED STEERING WHEEL AND STEERING 
COLUMN COMPONENTS. FAILURE TO DO THIS 
COULD RESULT IN ACCIDENTAL AIRBAG DEPLOY- 
MENT AND POSSIBLE PERSONAL INJURY. 

e THE AIRBAG MODULE INFLATOR/SENSOR 
ASSEMBLY CONTAINS SODIUM AZIDE AND POTAS- 
SIUM NITRATE. THESE MATERIALS ARE POISON- 
OUS AND EXTREMELY FLAMMABLE. CONTACT 
WITH ACID, WATER, OR HEAVY METALS MAY PRO- 
DUCE HARMFUL AND IRRITATING GASES (SODIUM 
HYDROXIDE IS FORMED IN THE PRESENCE OF 
MOISTURE) OR COMBUSTIBLE COMPOUNDS. DO 
NOT ATTEMPT TO DISMANTLE THE MODULE OR 


TAMPER WITH ITS ARMING LEVER. DO NOT PUNC- 
TURE, INCINERATE, OR BRING INTO CONTACT 
WITH ELECTRICITY. DO NOT STORE AT TEMPERA- 
TURES EXCEEDING 93°C (200°F). 

e REPLACE AIRBAG SYSTEM COMPONENTS 
ONLY WITH PARTS SPECIFIED IN THE CHRYSLER 
MOPAR PARTS CATALOG. IT IS OF PARTICULAR 
IMPORTANCE THAT ANY COMPONENTS USED IN 
THIS MECHANICALLY-FIRED AIRBAG SYSTEM NOT 
BE MIXED WITH COMPONENTS FROM AN ELEC- 
TRICALLY-FIRED AIRBAG SYSTEM. SUBSTITUTE 
PARTS MAY APPEAR THE SAME, BUT INTERNAL 
DIFFERENCES MAY RESULT IN INFERIOR OCCU- 
PANT PROTECTION. 

° THE FASTENERS, SCREWS, AND BOLTS ORIG- 
INALLY USED FOR THE AIRBAG COMPONENTS, 
HAVE SPECIAL COATINGS AND ARE SPECIFI- 
CALLY DESIGNED FOR THE AIRBAG SYSTEM. 
THEY MUST NEVER BE REPLACED WITH ANY SUB- 
STITUTES. ANYTIME A NEW FASTENER IS 
NEEDED, REPLACE IT WITH THE CORRECT FAS- 
TENERS PROVIDED IN THE SERVICE PACKAGE OR 
SPECIFIED IN THE CHRYSLER MOPAR PARTS CAT- 
ALOG. 

° WHEN A STEERING COLUMN HAS AN AIRBAG 
MODULE ATTACHED, NEVER PLACE THE COLUMN 
ON THE FLOOR OR ANY OTHER SURFACE WITH 
THE STEERING WHEEL OR AIRBAG MODULE FACE 
DOWN. 


DESCRIPTION AND OPERATION 
AIRBAG MODULE 


The airbag module protective cover is the only vis- 
ible part of the system. The module is mounted 
directly to the steering wheel. Under the airbag mod- 
ule cover, the airbag cushion and its supporting com- 
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ponents are contained. The airbag module contains a 
housing to which the cushion and impact sensor/in- 
flator assembly are attached and sealed. The airbag 
module cannot be repaired, and must be replaced if 
deployed or in any way damaged. 

The impact sensor/inflator assembly is mounted to 
the back of the module. The inflator seals the hole in 
the airbag cushion so it can discharge the gas it pro- 
duces directly into the cushion. The protective cover 
is fitted to the front of the airbag module and forms 
a decorative cover in the center of the steering wheel. 
Upon airbag deployment, this cover will split hori- 
zontally. 


STORAGE 

The airbag module must be stored in its original, 
special container until used for service. Also, it must 
be stored in a clean, dry environment; away from 
sources of extreme heat, sparks, and high electrical 
energy. Always place or store the module on a surface 
with the trim cover facing up to minimize movement 
in case of accidental deployment. 


IMPACT SENSOR/INFLATOR ASSEMBLY 

The impact sensor/inflator assembly is mounted to 
the back of the airbag module. It seals the hole in 
the steering wheel side of the airbag cushion so that 
the gas produced in the inflator can be discharged 
directly into the cushion. 

The impact sensor provides verification of the 
direction and severity of the impact. A spherical sens- 
ing mass housed in a cylinder will move forward and 
rotate a D-shaft when the vehicle is subjected to a 
frontal impact of sufficient severity. Airbag inflation 
is designed to occur at a precisely calibrated vehicle 
deceleration force, and is not linked to vehicle road 
speed. 

The D-shaft retains two spring-loaded firing pins. 
When a firing pin is released by the D-shaft, it 
strikes and ignites a primer. The primer then reacts 
with the pelletized, solid generant contained in the 
inflator to produce the nitrogen gas that inflates the 
airbag cushion. 


ARMING/DISARMING MECHANISM 


The steering wheel hub incorporates an airbag 
arming/disarming mechanism and a_e specially 
designed nut-blocker. The nut-blocker serves as a 
safety to prevent removal of the airbag module until 
the unit has been disarmed. A removable plastic 
cover plug on the top, outer hub of the steering wheel 
allows access to the arming screw. 

When the airbag module is disarmed, the arming 
screw will extend one inch upward from the outer 
surface of the steering wheel hub. This will prevent 
installation of the plastic cover plug. Also, the nut- 
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blocker is retracted to allow access to the two upper 
airbag module mounting nuts. 

When the airbag module is armed, the plastic 
cover plug will install flush with the outer surface of 
the steering wheel hub. In addition, the nut-blocker 
will prevent access to the two upper airbag module 
mounting nuts. | 


DIAGNOSIS AND TESTING 
AIRBAG SYSTEM 


The mechanical airbag system cannot be diagnosed 
or repaired. The only serviced component is the air- 
bag module assembly. If the airbag module is dam- 
aged in any way, or deployed, it must be replaced. 


SERVICE PROCEDURES 
AIRBAG SYSTEM 


UNDEPLOYED 

At no time should any source of electricity be per- 
mitted near the inflator on the back of the airbag 
module. When carrying an undeployed airbag mod- 
ule, the trim cover should be pointed away from the 
body to minimize injury in the event of accidental 
deployment. If the module is placed on a bench or 
any other surface, the plastic trim cover should be 
face up to minimize movement in the event of an 
accidental deployment. 

In addition, the airbag module should be disarmed 
whenever the steering wheel or steering column 
requires service or removal. Failure to observe this 
warning could result in accidental airbag deployment 
and possible personal injury. Refer to Group 19 - 
Steering for additional service procedures on the 
steering wheel and steering column. 


DEPLOYED | 

Any vehicle which is to be returned to use after an 
airbag deployment, must have the airbag module 
replaced. This is a one-time component and cannot be 
reused. 


CLEAN-UP PROCEDURE 


Following an airbag deployment, the vehicle inte- 
rior will contain a powdery residue. This residue is 
primarily sodium bicarbonate (baking soda), used as 
an airbag cushion lubricant. However, there will also 
be traces of sodium hydroxide powder, a chemical by- 
product of the generant used for airbag deployment. 
Since this powder can irritate the skin, eyes, nose, or 
throat, be sure to wear safety glasses, rubber gloves, 
and a long-sleeved shirt during cleanup (Fig. 1). 
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Fig. 1 Wear Safety Glasses and Rubber Gloves 


WARNING: IF YOU EXPERIENCE SKIN IRRITATION 
DURING CLEANUP, RUN COOL WATER OVER THE 
AFFECTED AREA. ALSO, IF YOU EXPERIENCE 
IRRITATION OF THE NOSE OR THROAT, EXIT THE 
VEHICLE FOR FRESH AIR UNTIL THE IRRITATION 
CEASES. IF IRRITATION CONTINUES, SEE A PHYSI- 
CIAN. 


Remove the airbag and airbag module from the 
vehicle. Use a vacuum cleaner to remove any resid- 
ual powder from the vehicle interior. Clean from out- 
side the vehicle and work your way inside, so that 
you avoid kneeling or sitting on an uncleaned area. 

Be sure to vacuum the heater and air conditioning 
— outlets as well (Fig. 2). Run the heater and air con- 
ditioning blower on the lowest speed setting and vac- 
uum any powder expelled from the outlets. You may 
need to vacuum the interior of the vehicle a second 
time to recover all of the powder. 

Place the deployed airbag and module in your 
vehicular scrap pile. 


REMOVAL AND INSTALLATION 
AIRBAG MODULE 


WARNING: THIS SYSTEM IS A SENSITIVE, COM- 
PLEX MECHANICAL UNIT. BEFORE ATTEMPTING 
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Fig. 2 Vacuum Heater and A/C Outlets 


TO REMOVE, OR INSTALL THE AIRBAG SYSTEM | 
OR RELATED STEERING WHEEL AND STEERING 
COLUMN COMPONENTS, YOU MUST FIRST DIS- 
ARM THE AIRBAG FIRING MECHANISM. FAILURE » 
TO DO THIS COULD RESULT IN ACCIDENTAL AIR- 
BAG DEPLOYMENT AND POSSIBLE PERSONAL 
INJURY. 

e WHEN REMOVING A DEPLOYED AIRBAG MOD- 
ULE, RUBBER GLOVES, EYE PROTECTION, AND A 
LONG-SLEEVED SHIRT SHOULD BE WORN. THERE 
MAY BE DEPOSITS ON THE AIRBAG MODULE AND 
OTHER INTERIOR SURFACES. IN LARGE DOSES, 
THESE DEPOSITS MAY CAUSE IRRITATION TO THE 
SKIN AND EYES. 

e DO NOT USE POWER-DRIVEN TOOLS WHEN 
SERVICING THE MECHANICAL AIRBAG SYSTEM 
OR RELATED STEERING WHEEL AND STEERING 
COLUMN COMPONENTS. FAILURE TO DO THIS 
COULD RESULT IN ACCIDENTAL AIRBAG DEPLOY- 
MENT AND POSSIBLE PERSONAL INJURY. 


(1) Disconnect the battery negative cable and iso- 
late. 
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(2) Using a small screwdriver, remove the plastic 
cover plug from the top outer surface of the steering 
wheel hub. Exit the vehicle and disarm the airbag 
firing mechanism by reaching through the driver’s 
side window and turning the arming screw counter- 
clockwise to its travel limit. When the screw has 
reached its travel limit, it will extend one inch above 
the outer surface of the steering wheel hub cover. 
This is done using an 8mm socket and manual drive. 

(3) From the back side of the steering wheel, 
remove the four nuts attaching the airbag module to 
the steering wheel (Fig. 3). This is done using a 
10mm socket and manual drive. 


NUT 
AIRBAG MODULE 






SPEED CONTROL 
SWITCH/TRIM BAR 
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(4) Remove the airbag module from the steering 
wheel. | 

(5) Reverse the removal procedures to install. 
Tighten the airbag module attaching nuts to 9 to 11 
N-m (80 to 100 in. lbs.). Exit the vehicle and arm the 
airbag firing mechanism by reaching through the 
driver’s side window and turning the arming screw 
clockwise to its travel limit. The arming screw torque 
should not exceed 1.1 to 1.7 N-m (10 to 15 in. lbs.). 
Reinstall the plastic cover plug in the steering wheel 
hub. 


ARMING SCREW 


COVER 


ARMING 
SCREW 


NUT 


<A mey 


SCREW 


SPEED CONTROL SWITCH 


CONNECTOR 
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Fig. 3 Airbag Module Remove/install 
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GENERAL INFORMATION 
INTRODUCTION 


The electrically heated rear window defogger is an 
available factory-installed option on these models. 
Following are general descriptions of the major com- 
ponents in the rear window defogger system. Refer to 
8W-48 - Rear Window Defogger in Group 8W - Wir- 
ing Diagrams for complete circuit descriptions and 
diagrams. 


DESCRIPTION AND OPERATION 
DEFOGGER GLASS GRID 


The heated rear window glass has two electrically 
conductive vertical bus bars and a series of horizon- 
tal grid lines made of a silver-ceramic material, 
which is baked on and bonded to the inside surface of 
the glass. The grid lines and bus bars comprise a 
parallel electrical circuit. 

When the rear window defogger switch is placed in 
the On position, current is directed to the rear win- 
dow grid lines through the bus bars. The grid lines 
heat the rear window to clear the surface of fog or 
snow. Protection for the heated grid circuit is pro- 
vided by a fuse in the fuseblock module. 

The grid lines and bus bars are highly resistant to 
abrasion. However, it is possible for an open to occur 
in an individual grid line, resulting in no current 
flow through the line. The grid lines can be damaged 


or scraped off with sharp instruments. Care should. 


be taken when cleaning the glass or removing foreign 
materials, decals, or stickers from the glass. Normal 
glass cleaning solvents or hot water used with rags 
or toweling is recommended. 

A repair kit is available to repair the grid lines and 
bus bars, or to reinstall the heated glass pigtail 
wires. | 


DEFOGGER SWITCH 


The rear window defogger switch is mounted in the 
left instrument panel switch module, left of the steer- 
ing column. The switch circuit is protected by a fuse 
in the fuseblock module. Actuating the switch ener- 
gizes the defogger relay and electronic timer. A Light- 
Emitting Diode (LED) in the switch illuminates to 
indicate when the system is turned on. The defogger 
switch cannot be repaired. If faulty, the switch must 
be replaced. 


DEFOGGER RELAY/TIMER 


The defogger relay/timer is located in the relay 
center. The relay center is attached to the lower 
instrument panel reinforcement, under the instru- 
ment panel and just outboard of the steering column. 
When the rear defogger switch is actuated, the rear 
defogger relay is energized. This causes current to 
flow through the grid circuit for approximately ten 
minutes, or until the rear window defogger switch or 
ignition switch are turned off. 

While the defogger relay/timer shares the terminal 
orientation (footprint) of a International Standards 
Organization (ISO)-type relay, the internal circuitry 
is much different. The defogger relay contains an 
electronic timer circuit. Do not substitute any other 
relay for the defogger relay/timer. | 

The defogger relay/timer cannot be repaired. If 
faulty, it must be replaced. 


DIAGNOSIS AND TESTING 
REAR WINDOW DEFOGGER SYSTEM 


For circuit descriptions and diagrams, refer to 
8W-48 - Rear Window Defogger in Group 8W - Wir- 
ing Diagrams. Electrically heated rear window defog- 
ger operation can be confirmed in one of the 
following manners: 
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D TESTING (Continued) 


1. Turn the ignition switch to the On position. 
While monitoring the instrument panel voltmeter, set 
the rear window defogger switch in the On position. 
When the defogger switch is turned On, a distinct 
voltmeter needle deflection should be noted. 

2. Turn the ignition switch to the On position. Set 
the rear window defogger switch in the On position. 
The rear window defogger operation can be checked 
by feeling the glass. A distinct difference in tempera- 
ture between the grid lines and the adjacent clear 
glass can be detected within three to four minutes of 
operation. 

3. Using a 12-volt DC voltmeter, contact terminal 
A (passenger’s side) with the negative lead, and ter- 
minal B (driver’s side) with the positive lead (Fig. 1). 
The voltmeter should read battery voltage. 


TERMINAL “B” 


VOLTMETER 






FEED WIRE 
MID-POINT “C’ 
(TYPICAL) 
—ao 
HEATED REAR WINDOW 
GROUND DEFOGGER GRID 
WIRE i : JOI8N-2 


Fig. 1 Rear Window Glass Grid Test 


The above checks will confirm system operation. 
Illumination of the switch LED means that there is 
power available at the output of the switch, but does 
not confirm that power is reaching the rear window 
erid lines. 

If the rear window defogger does not operate, the 
problem should be isolated in the following manner: 

(1) Confirm that the ignition switch is in the On 
position. 

(2) Ensure that the heated rear window feed and 
eround wires are connected to the glass. Confirm 
that the ground wire has continuity to ground. 

(3) Check the fuses in the power distribution cen- 
ter and in the fuseblock module. The fuses must be 
tight in their receptacles and all electrical connec- 
tions must be secure. 

When the above steps have been completed and the 
system is still inoperative, one or more of the follow- 
ing is faulty: 

e Defogger switch 

e Relay/timer 

e Rear window grid lines (all grid lines would 
have to be broken or one of the feed wires discon- 
nected for the entire system to be inoperative). 
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If setting the rear window defogger switch to the 
On position produces a severe voltmeter deflection, 
check for a short circuit. 


DEFOGGER GLASS GRID 

For circuit descriptions and diagrams, refer to 
8W-48 - Rear Window Defogger in Group 8W - Wir- 
ing Diagrams. To detect breaks in the grid lines, the 
following procedure is required: 

(1) Turn the ignition switch to the On position. Set 
the rear defogger switch in the On position. The indi- 
cator lamp should light. If OK, go to Step 2. If not 
OK, see the diagnosis for Defogger Switch/Relay/ 
Timer in this group. 

(2) Using a 12-volt DC voltmeter, contact the ver- 
tical bus bar on the passenger’s side of the vehicle 
with the negative lead. With the positive lead, con- 
tact the vertical bus bar on the driver’s side of the 
vehicle. The voltmeter should read battery voltage. If 
OK, go to Step 3. If not OK, repair the open circuit to 
the defogger switch module as required. 

(3) With the negative lead of the voltmeter, contact 
a good body ground point. The voltage reading should 
not change. If OK, go to Step 4. If not OK, repair the 
circuit to ground as required. 

(4) Connect the negative lead of the voltmeter to 
the passenger’s side bus bar and touch each grid line 
at mid-point C with the positive lead. A reading of 
approximately six volts indicates a line is good. A 
reading of zero volts indicates a break in the grid 
line between mid-point C and the driver’s side bus 
bar. A reading of 10-14 volts indicates a break 
between mid-point C and the passenger’s side bus 
bar. Move the positive lead on the grid line towards 
the break and the voltage reading will change as 
soon as the break is crossed. 3 


DEFOGGER SWITCH 


Before testing the defogger switch, perform the 
tests shown in Rear Window Defogger System in this 
group. For circuit descriptions and diagrams, refer to 
8W-48 - Rear Window Defogger in Group 8W - Wir- 
ing Diagrams. | 

(1) Remove the defogger switch from the instru- 
ment panel as described in this group. 

(2) Test the switch resistance as shown in Defog- 


ger Switch Tests (Fig. 2). | 


(3) If the switch tests are OK, see the Defogger 
Relay/Timer diagnosis in this group. If not OK, 
replace the faulty switch. 


DEFOGGER RELAY/TIMER 

Before testing the defogger relay/timer, perform the 
tests shown in Rear Window Defogger System and 
Defogger Switch, in this group. For circuit descrip- 
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Fig. 2 Defogger Switch Tesis 


tions and diagrams, refer to 8W-48 - Rear Window 
Defogger in Group 8W - Wiring Diagrams. 

Remove the defogger relay/timer from the relay 
center. Turn the ignition switch to the On position for 
the voltage tests, and turn the ignition switch to the 
Off position for the resistance tests. 

(1) Measure the voltage at the fused B(+) circuit 
cavity for the relay/timer in the relay center. The 
meter should read battery voltage. If OK, go to Step 
2. If not OK, repair the open circuit from the fuse- 
block module as required. 

(2) Measure the voltage at the fused ignition 
switch output circuit cavity for the relay/timer in the 
relay center. The meter should read battery voltage. 
If OK, go to Step 3. If not OK, repair the open circuit 
from the fuseblock module as required. 

(3) Measure the resistance between the rear win- 
dow defogger relay output circuit cavity for the relay/ 
timer in the relay center and the left side of the 
defogger grid. The meter should read zero ohms. If 
OK, go to Step 4. If not OK, repair the circuit 
between the relay center and the defogger grid as 
required. 

(4) Measure the resistance between the ground cir- 
cuit cavity for the relay/timer in the relay center and 
a good ground. The meter should read zero ohms. If 
OK, go to Step 5. If not OK, repair the circuit 
between the relay center and ground as required. 

(5) Measure the resistance between the rear win- 
dow defogger switch signal circuit cavities for the 
relay/timer in the relay center and the defogger 
switch connector. The meter should read zero ohms. 
If OK, go to Step 6. If not OK, repair the circuit 


between the relay center and the defogger switch as 
required. 

(6) Install the relay/timer in the relay center. Mea- 
sure the voltage at the rear window defogger switch 
signal circuit terminal of the relay/timer. The meter 
should read approximately five volts. If not OK, 
replace the faulty defogger relay/timer. 


SERVICE PROCEDURES 
DEFOGGER GLASS GRID REPAIRS 


Repair of the grid lines, bus bars or pigtail wires 
can be accomplished using a Mopar Rear Window 
Defogger Repair Kit (P/N 4267922) or equivalent. 


WARNING: MATERIALS CONTAINED IN THE 
REPAIR KIT MAY CAUSE SKIN OR EYE IRRITATION. 
THE KIT CONTAINS EPOXY RESIN AND AMINE 
TYPE HARDENER, WHICH ARE HARMFUL IF SWAL- 
LOWED. AVOID CONTACT WITH THE SKIN AND 
EYES. FOR SKIN CONTACT, WASH THE AFFECTED 
AREAS WITH SOAP AND WATER. FOR CONTACT 
WITH THE EYES, FLUSH WITH PLENTY OF WATER. 
DO NOT TAKE INTERNALLY. IF TAKEN INTER- 
NALLY, INDUCE VOMITING AND CALL A PHYSICIAN 
IMMEDIATELY. USE WITH ADEQUATE VENTILA- 
TION. DO NOT USE NEAR FIRE OR FLAME. CON- 
TAINS FLAMMABLE SOLVENTS. KEEP OUT OF THE 
REACH OF CHILDREN. 


(1) Mask the repair area so that the conductive 
epoxy can be applied neatly. Extend the epoxy appli- 
cation onto the grid line or the bus bar on either side 
of the break (Fig. 3). 
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Fig. 3 Grid Line Repair - Typical 


(2) Follow the instructions in the repair kit for 
preparing the damaged area. 

(3) Remove the package separator clamp and mix 
the two conductive epoxy components thoroughly 
within the packaging. Fold the package in half and 
cut the center corner to dispense the epoxy. 

(4) For grid line repairs, mask the area to be 
repaired with masking tape or a template. 

(5) Apply the epoxy through the slit in the mask- 
ing tape or template. Overlap both ends of the break 
by at least 19 mm (0.75 in.). 

(6) For a terminal or pigtail replacement, mask 
the adjacent areas so the epoxy can be extended onto 
the adjacent grid line as well as the bus bar. Apply a 
thin layer of epoxy to the area where the terminal or 
pigtail was fastened and onto the adjacent grid line. 

(7) Apply a thin layer of conductive epoxy to the 
terminal or bare wire end of the pigtail and place in 
the desired location. To prevent the terminal or pig- 
tail from moving while the epoxy is curing, it must 
be wedged or clamped. 

(8) Carefully remove the masking tape or tem- 
plate. 


CAUTION: Do not allow the glass surface to exceed 
204°C (400°F) or the glass may fracture. 


(9) Allow the epoxy to cure 24 hours at room tem- 
perature, or use a heat gun with a 260°-371°C (500°- 
700°F) range for 15 minutes. Hold the heat gun 
approximately 254 mm (10 in.) from the repair. 

(10) After the conductive epoxy is properly cured, 
remove the wedge or clamp from the terminal or pig- 
tail. Do not attach the connectors until the curing 
process is complete. | 
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(11) Check the operation of the rear window defog- 
ger. 


REMOVAL AND INSTALLATION 


DEFOGGER SWITCH 


(1) Disconnect the battery negative cable. 

(2) Remove the instrument cluster bezel. Refer to 
Group 8E - Instrument Panel Systems for the proce- 
dures. | | 

(3) Remove the left instrument panel switch mod- 
ule. 

(4) Unplug the defogger switch wiring connector. 

(5) Slightly depress the switch mounting tabs and 
remove the switch. | 

(6) Reverse the removal procedures to install. 


DEFOGGER RELAY/TIMER 


The defogger relay/timer is located in the relay 
center. The relay center is located on the lower 
instrument panel reinforcement, under the instru- 
ment panel and just inboard from the steering col- 
umn. 

(1) Disconnect the battery negative cable. | 

(2) Pull the defogger relay/timer (red) from the 
relay center (Fig. 4). 


LOWER REAR DEFOGGER RELAY RELAY 
INSTRUMENT CENTER 
PANEL 
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Fig. 4 Defogger Relay/Timer 


(3) To install the defogger relay/timer, align the 
terminals with the cavities in the relay center and 
push the defogger relay/timer firmly into place. 

(4) Connect the battery negative cable. _ 

(5) Test the defogger relay/timer operation. 








5, eae a ——___— PQWER LOCK SYSTEMS s8P-1 
CONTENTS 
page page 
GENERAL INFORMATION POWER LOCK/UNLOCK RELAYS ............ i 
INTRODUCTION: accede ceadesaetenseeannt | REMOTE KEYLESS ENTRY MODULE ......... 8 
DESCRIPTION AND OPERATION © REMOTE KEYLESS ENTRY TRANSMITTER .... 8 
POWER LOCK MOTOR .................... 1 SERVICE PROCEDURES 
POWER LOCK SWITCH ..............0208. | KEYLESS ENTRY TRANSMITTER 
POWER LOCK/UNLOCK RELAYS ............ | PROGRAMMING ....................0.. 9 
REMOTE KEYLESS ENTRY MODULE ......... 2 REMOTE KEYLESS ENTRY TRANSMITTER 
REMOTE KEYLESS ENTRY TRANSMITTER .... 2 BATTERY REPLACEMENT ....... bea ee 9 
DIAGNOSIS AND TESTING REMOVAL AND INSTALLATION 
POWER LOCK MOTOR .................... 6 POWER LOCK MOTOR ................... 10 
POWER LOCK SWITCH ................... 2 POWER LOCK SWITCH ................... 9 
POWER LOCK/REMOTE KEYLESS ENTRY POWER LOCK/UNLOCK RELAYS ........... 10 
OPEN! cis, se usa arp tees 3 paeeeieee Z REMOTE KEYLESS ENTRY MODULE ........ 12 


GENERAL INFORMATION 
INTRODUCTION 


Power locks are optional factory-installed equip- 
ment on these models. The remote keyless entry and 
power window systems are included on _ vehicles 
equipped with the power lock option. All doors and 
the liftgate can be locked and unlocked electrically by 
operating the switch on either front door panel, or by 
operating the Lock and Unlock buttons of the remote 
keyless entry transmitter. 

The power lock and remote keyless entry systems 
operate with battery power supplied independent of 
the ignition switch. 

Following are general descriptions of the major 
components in the power lock system. Refer to 8W-61 
- Power Door Locks in Group 8W - Wiring Diagrams 
for complete circuit descriptions and diagrams. Refer 
to the owner’s manual for more information on the 
features and use of these systems. 


DESCRIPTION AND OPERATION 
POWER LOCK SWITCH 


The power locks are controlled by a two-way switch 
mounted on the trim panel of each front door. The 
switch controls battery feed to the lock and unlock 


relays. The power lock switches cannot be repaired. — 


If faulty, the entire switch must be replaced. 


POWER LOCK/UNLOCK RELAYS 


The power lock and unlock relays are International 
Standards Organization (ISO) micro-relays. The ter- 
minal designations and functions are the same as a 
conventional ISO relay. However, the micro-relay ter- 
minal orientation (or footprint) is different, current 
capacity is lower, and the relay case dimensions are 
smaller than on the conventional ISO relay. 

The power lock and unlock relays are electro-me- 
chanical devices that switch battery and ground 
feeds to the power door lock motors. The relays 
respond to inputs from the power lock switches, and 
the remote keyless entry module. See the Diagnosis 
and Testing section of this group for more informa- 
tion on the operation of the power lock and unlock 
relays. 

The power lock and unlock relays are located in 
the relay center. The relay center is located on the 
lower instrument panel reinforcement, behind the 
lower instrument panel and just inboard of the steer- 
ing column. The power lock and unlock relays cannot 
be repaired. If faulty, they must be replaced. 


POWER LOCK MOTOR 


In the power lock system, the locks are actuated by 
a reversible motor mounted within each door. The 
motor direction is controlled by the battery and 
ground feeds from the power lock and unlock relays. 
The motor cannot be repaired. If faulty, the entire 
motor must be replaced. 
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REMOTE KEYLESS ENTRY TRANSMITTER 


The remote keyless entry system transmitter is 
equipped with two buttons, labeled Lock and Unlock. 
It is also equipped with a key ring and is designed to 
serve as a key fob. Each transmitter has a different 
vehicle access code, which must be programmed into 
the memory of the receiver in the vehicle in order to 
operate the remote keyless entry system. The operat- 
ing range of the infrared transmitter signal is up to 
4.75 meters (15 feet) from the receiver. 

The transmitter operates on two CR1616 3-volt (or 
equivalent) batteries. Typical battery life is from one 
to two years. 


REMOTE KEYLESS ENTRY MODULE 


The remote keyless entry module is mounted in a 


housing on the headliner near the windshield and © 


between the sunvisors, or inside and towards the 
rear of the optional overhead console. This module 
contains the remote keyless entry receiver and the 
program logic for the remote keyless entry system. 

The remote keyless entry module has a memory 
function to retain the vehicle access code of at least 
one, but no more than four, transmitters. The 
receiver is designed to retain the transmitter codes in 
memory, even if the battery is disconnected. 

The module receives input from the remote keyless 
entry transmitter. In response to that input, it is pro- 
grammed to control outputs to the power lock and 
unlock relays, and to the courtesy lamp circuit. The 
remote keyless entry module cannot be repaired and, 
if faulty, it must be replaced. 


DIAGNOSIS AND TESTING 
POWER LOCK/REMOTE KEYLESS ENTRY SYSTEM 


As a preliminary power lock/remote keyless entry 
system diagnosis, note the system operation while 
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you actuate both the Lock and Unlock functions with 
the power lock switches and the remote keyless entry 
transmitter. Then, proceed as follows: 

e If the system fails to function with either the 
switches or the transmitter, see Power Lock/Unlock 
Relays diagnosis. 

e If the system functions with both eaitelion but 
not with the transmitter, see the Remote Keyless 
Entry Transmitter diagnosis. 

e If system functions with transmitter, but not 
with one or both switches, see the Power roc Switch 
diagnosis. 

e If one lock fails to operate with the switches or 
transmitter, see the Power Lock Motor diagnosis. 


POWER LOCK SWITCH 

For circuit descriptions and diagrams, refer to 
8W-61 - Power Door Locks in Group 8W - Wiring 
Diagrams. 

(1) Remove the switch from the trim panel as 
described in this group. Carefully separate the mul- 
tiple terminal block on the wiring harness from the 
switch body. 

(2) Check for battery voltage at the door lock relay 
control circuit cavity of the switch connector. If OK, 
go to Step 3. If not OK, repair the open circuit to the 
fuse in the fuseblock module. 

(3) Test the switch continuity. See the appropriate 
Switch Continuity chart to see if the continuity is 
correct in the Off, Lock, and Unlock switch positions. 
If OK, see the diagnosis for Power Lock/Unlock 
Relays in this group. If not OK, replace the faulty 
switch. 
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Driver’s Power Lock Switch Continuity - 2-Door (LHD) 
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DIAGNOSIS AND TESTING (Continued) 








MASTER R LOCK/POWER 
WINDOW SWITCH ASSEMBLY 








Bw By 
es ji SwiicH 2 Za KOU, Swi 
~ “Gi, UNLOCK LOCK .sap~ =< a _— , | - 
Lock ee UNLOCK ~« a UNLOCK _ Atock 
ES NE names: a NR “nalinE: Rentn A 
i 
SWITCH TEST 
Switch Grounds 





SWITCH POSITION TERMINALS | ZERO OHMS 
DX and: AV, BV, CV, DV, ve 
3 CY, DY, EY, FY, EV. FV 
Off (Normal) BW and DX 
BY ond DX 
Yes 

















SWITCH TEST 


SWITCH POSITION TERMINALS 
. Unlock BW and BV 
BWend AV 6 


J9A8P-5 


Driver’s Power Lock Switch Continuity - 4-Door | 
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Passenger’s Power Lock Switch Continuity 


DIAGNOSIS AND TESTING (Continued) 
POWER LOCK/UNLOCK RELAYS 


The power lock and unlock relays are in the relay 
center. The relay center is located on the lower 
instrument panel reinforcement, under the instru- 
ment panel and just inboard of the steering column 
(Fig. 1). For circuit descriptions and diagrams, refer 
to 8W-61 - Power Door Locks in Group 8W - Wiring 
Diagrams. 
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Fig. 1 Power Lock/Unlock Relays 


RELAY TEST 

Remove the power lock and/or unlock relays from 
the relay center to perform the following tests: 

(1) A relay in the de-energized position should 
have continuity between terminals 87A and 30, and 
no continuity between terminals 87 and 30. If OK, go 
to Step 2. If not OK, replace the faulty relay. 

(2) Resistance between terminals 85 and 86 (elec- 
tromagnet) should be 75+5 ohms. If OK, go to Step 
3. If not OK, replace the faulty relay. 

(3) Connect a battery to terminals 85 and 86. 
There should now be continuity between terminals 
30 and 87, and no continuity between terminals 87A 
and 30. If OK, see the appropriate Relay Circuit Test 
in this group. If not OK, replace the faulty relay. 


LOCK RELAY CIRCUIT TEST 

(1) The lock relay common feed terminal (30) is 
connected to the door lock relay output circuit cavity 
in the relay center. With both the lock and unlock 
relays removed from the relay center, check for con- 
tinuity between the door lock output circuit cavity of 
the relay center and a good ground. There should be 
no continuity. If OK, go to Step 2. If not OK, see the 
diagnosis for Power Lock Motor. 

(2) The lock relay normally closed terminal (87A) 
is connected to the lock relay common feed terminal 
(30) in the de-energized position. The relay center 
cavity for the lock relay terminal 87A is connected to 
the ground circuit. Check this cavity for continuity to 


—_——— POWER LOCK SYSTEMS 


oP - 7 






87A 87 85 


ct 
UI da 


© 


30 86 


9514-16 


Power Lock/Unlock Relay 


a good ground. If OK, go to Step 3. If not OK, repair 
the circuit to ground as required. 

(3) The lock relay normally open terminal (87) is 
connected to the lock relay common feed terminal 
(30) in the energized position. The relay center cavity 
for the lock relay terminal 87 is connected to the 
fused B(+) circuit. There should be battery voltage at 
this cavity at all times. If OK, go to Step 4. If not 
OK, repair the open circuit to the fuseblock module 
as required. 

(4) The lock relay coil ground terminal (85) is con- 
nected to one side of the electromagnet in the lock 
relay. The relay center cavity for lock relay terminal 
85 is connected to the ground circuit. Check this cav- 
ity for continuity to ground. If OK, go to Step 5. If 
not OK, repair the circuit to ground as required. 

(5) The lock relay coil battery terminal (86) is con- 
nected to the other side of the electromagnet in the 
lock relay. The relay center cavity for lock relay ter- 
minal 86 is connected to the door lock switch output 
(lock) circuit. This circuit is activated by a power lock 
switch or the remote keyless entry module. Check for 
battery voltage at the relay center cavity for lock 
relay terminal 86 while actuating the Lock function 
of a power door lock switch or the remote keyless 
entry transmitter. If not OK, repair the open circuit 
to the door lock switch and/or remote keyless entry 
module as required. 


UNLOCK RELAY CIRCUIT TEST 

(1) The unlock relay common feed terminal (80) is 
connected to the door unlock relay output circuit cav- 
ity in the relay center. With both the lock and unlock 
relays removed from the relay center, check for con- 
tinuity between the door unlock output circuit cavity 
of the relay center and a good ground. There should 
be no continuity. If OK, go to Step 2. If not OK, see 
the diagnosis for Power Lock Motor. 
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(2) The unlock relay normally closed terminal 
(87A) is connected to the unlock relay common feed 
terminal (30) in the de-energized position. The relay 
center cavity for the unlock relay terminal 87A is 
connected to the ground circuit. Check this cavity for 
continuity to a good ground. If OK, go to Step 3. If 
not OK, repair the circuit to ground as required. 

(3) The unlock relay normally open terminal (87) 
is connected to the unlock relay common feed termi- 
nal (30) in the energized position. The relay center 
cavity for the unlock relay terminal 87 is connected 
to the fused B(+) circuit. There should be battery 
voltage at this cavity at all times. If OK, go to Step 
4, If not OK, repair the open circuit to the fuseblock 
module as required. 

(4) The unlock relay coil ground terminal (85) is 
connected to one side of the electromagnet in the 
relay. The relay center cavity for the unlock relay ter- 
minal 85 is connected to the ground circuit. Check 
this cavity for continuity to ground. If OK, go to Step 
5. If not OK, repair the circuit to ground as required. 

(5) The unlock relay coil battery terminal (86) is 
connected to the other side of the electromagnet in 
the relay. The relay center cavity for the unlock relay 
terminal 86 is connected to the door lock switch out- 
put (unlock) circuit. This circuit is activated by a 
power lock switch or the remote keyless entry mod- 
ule. Check for battery voltage at the relay center cav- 
ity for relay terminal 86 while actuating the Unlock 
function of a power door lock switch or the remote 
keyless entry transmitter. If not OK, repair the open 
circuit to the door lock switch and/or remote keyless 
entry module as required. 


POWER LOCK MOTOR 

For circuit descriptions and diagrams, refer to 
8W-61 - Power Door Locks in Group 8W - Wiring 
Diagrams. | 
_ (1) If only one lock motor is inoperative, go to Step 
2. If all lock motors are inoperative, the problem may 
be caused by one shorted motor. Disconnecting a 
shorted motor will allow the good motors to operate. 
Disconnect each motor connector, one at a time, and 
re-check both the lock and unlock functions by oper- 
ating the door lock switch. If disconnecting one motor 
causes the other motors to become functional, go to 
Step 2 to test the disconnected motor. 

(2) Once it is determined which lock motor is inop- 
erative, that motor can be tested as follows. Discon- 
nect the wire connector at the inoperative motor. 
Apply 12 volts to the motor terminals to check its 
operation in one direction. Reverse the polarity to 
check the operation in the other direction. If OK, 
repair the circuits to the power lock/unlock relays as 
required. If not OK, replace the faulty motor. 
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REMOTE KEYLESS ENTRY TRANSMITTER 

(1) Depress either transmitter button and note 
whether the red Light-Emitting Diode (LED) on the 
transmitter case lights. If OK, go to Step 2. If not 
OK, replace the transmitter batteries as described in 
this group. Test the transmitter operation. If OK, dis- 
card the faulty batteries. If not OK, go to Step 2. 

(2) Perform the transmitter program procedure, as 
described in this group, with the suspect transmitter 
and another known good transmitter. 

(3) Test the remote keyless entry system operation 
with both transmitters. If both transmitters fail to 
operate the power locks, see the diagnosis for Remote 
Keyless Entry Module. If the known good transmitter 
operates the power locks and the suspect transmitter 
does not, replace the faulty transmitter. 


NOTE: Be certain to perform the transmitter pro- 
gram procedure again when replacing faulty trans- 
mitter, and to erase the access code of the test 
transmitter from the remote keyless entry module. 


REMOTE KEYLESS ENTRY MODULE 

For circuit descriptions and diagrams, refer to 
8W-61 - Power Door Locks in Group 8W - Wiring 
Diagrams. | 

(1) Check the fuse in the fuseblock module. If OK, 
go to Step 2. If not OK, replace the faulty fuse. 

(2) Check for battery voltage at the fuse in the 
fuseblock module. If OK, go to Step 3. If not OK, 
repair the open circuit from the power distribution 
center as required. 

(3) Access the remote keyless entry module con- 
nector as described in this group. 

(4) Unplug the module connector from the module. 
Check the connector and the receptacle in the module 
for loose, corroded, or damaged terminals and pins. If 
OK, go to Step 5. If not OK, repair the connections as 
required. 

(5) Check for battery voltage at the fused B(+) cir- 
cuit cavity of the module connector. If OK, go to Step 
6. If not OK, repair the open circuit to the fuseblock 
module as required. i 

(6) Install a jumper wire between the fused B(+) 
circuit and the door lock switch output (lock) circuit 
cavities of the module connector. The doors should 
lock. If OK, go to Step 8. If not OK, go to Step 7. 

(7) Remove the jumper wire and check for continu- 
ity between the door lock switch output (lock) circuit 
cavities for the module connector and the lock relay 
in the relay center. There should be continuity. If OK, 
go to Step 8. If not OK, repair the open circuit as 
required. 

(8) Install a jumper wire between the fused B(+) 
circuit and the door lock switch output (unlock) cir- 
cuit cavities of the module connector. The doors 


DIAGNOSIS AND TESTING (Continued) 


should unlock. If OK, go to Step 10. If not OK, go to 
Step 9. 

(9) Remove the jumper wire and check for continu- 
ity between the door lock switch output (unlock) cir- 
cuit cavities for the module connector and the unlock 
relay in the relay center. There should be continuity. 
If OK, go to Step 10. If not OK, repair the open cir- 
cuit as required. 

(10) Check for continuity between the ground cir- 
cuit cavity of the module connector and a good 
eround. There should be continuity. If OK, go to Step 
11. If not OK, repair the ground circuit as required. 

(11) With the ignition switch in the On position, 
check for battery voltage at the fused ignition switch 
output circuit cavity of the module connector. If OK, 
go to Step 12. If not OK, repair the open circuit to 
the fuseblock module as required. 

(12) Turn the ignition switch to the Off position. 
Install the module connector. Back-probe the courtesy 
lamp switch driver circuit cavity of the module con- 
nector. Check for battery voltage as the remote key- 
less entry transmitter Unlock button is depressed. If 
not OK, replace the faulty module. 


SERVICE PROCEDURES 


REMOTE KEYLESS ENTRY TRANSMITTER 
BATTERY REPLACEMENT 


To replace the remote keyless entry system transmit- 
ter batteries, separate transmitter case halves by prying 
gently with a trim stick, or other suitable wide flat- 
bladed tool, at the center seam (Fig. 2). The case snaps 
open and shut. Replace the batteries with new CR1616 
3-volt batteries, or their equivalent (Fig. 3). 
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Fig. 2 Separate Transmitter Halves 


KEYLESS ENTRY TRANSMITTER PROGRAMMING 


(1) Open the driver’s door of the vehicle, and leave 
it open throughout the programming procedure. 
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BATTERIES 
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Fig. 3 Batteries Remove/install 


(2) Move the mechanical door lock lever to the 
Lock position. 

(3) Turn the ignition switch to the On position. 

(4) Within 20 seconds of turning the ignition switch 
on, aim a transmitter at the remote keyless entry module 
receiver dome and depress the Lock button for at least 
five seconds. Once the module accepts the programming 
code, the driver’s door will unlock as feedback. 

(5) After the first transmitter has been pro- 
grammed, additional transmitters (no more than four 
total) may be programmed into the module. Within 
20 seconds of the first transmitter programming, 
move the mechanical door lock lever to the Lock posi- 
tion. Aim another transmitter at the receiver dome 
and depress the Lock button for at least five seconds. 
The driver’s door will unlock again, to indicate pro- 
gramming code acceptance. | 

(6) Repeat Step 5 for each additional transmitter. 

(7) To lock the programmed codes into the module, 
the ignition switch must be turned to the Off posi- 
tion, and back to the On position within 20 seconds 
after programming the last transmitter’s code. At 
that time, all previous codes are erased from the 
module. 


REMOVAL AND INSTALLATION 
POWER LOCK SWITCH 


(1) Disconnect the battery negative cable. 

(2) Remove the inside remote door latch release 
assembly and control panel retaining screws (Fig. 4). 

(3) Disconnect the latch control linkage and the con- 
trol panel wire harness retainer clip and connector. 

(4) Remove the latch release and control panel 
assembly. 

(5) The switch is retained to the control panel with 
clips (Fig. 5). Push in on the retainer part of the clip 
and pry the clips. 
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Fig. 6 Power Lock/Unlock Relays 
Fig. 4 Power Window/Lock Control Panel Remove/ 


Install (3) To install the relay, align the relay terminals 


with the cavities in the relay center and push the 
relay firmly into place. 


POWER (4) Connect the battery negative cable. 
WINDOW/LOCK (5) Test the relay operation. 
SWITCH 


POWER LOCK MOTOR 


DOORS | : | 

(1) Disconnect the battery negative cable. 

(2) Remove the remote inside door latch release 
assembly and control panel as described under Power 
Lock Switch in this group. 

(3) Remove the armrest lower retaining screws. 

(4) Swing the armrest downward to a vertical posi- 
tion. This is necessary to release the armrest from 
the upper retainer clip (Fig. 7). 


RETAINER 
CLIP 
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Fig. 5 Power Lock Switch Remove/install 


(6) To install the switch, position the switch on the 
control panel and press in on the retainer clips until 
they snap into position. Reverse the remaining 
removal procedures to complete the installation. 


POWER LOCK/UNLOCK RELAYS 


The power lock/unlock relays are located in the relay 
center. The relay center is located on the lower instru- 
ment panel reinforcement, under the instrument panel 
and just inboard of the steering column (Fig. 6). — 

(1) Disconnect the battery negative cable. 


















(2) Remove the lock and/or unlock relay from the ; , _ J898S-7 
relay center by pulling the relay straight out from Fig. 7 Armrest Upper Retainer Clip 
the relay center. (5) Pull the armrest straight out from the door 


trim panel. 
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REMOVAL AND INSTALLATION (Continued) 
(6) Remove the trim panel by prying with a wide 


flat-bladed tool around the perimeter of the door (Fig. 
8). To ease the removal of the trim panel, start 


at the bottom of the panel. 
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Fig. 8 Door Trim Panel Remove/install 


(7) Remove the plastic water shield from the inner 


door panel. 
(8) Remove the door latch retaining screws (Fig. 


9). 
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Fig. 9 Door Latch Remove/install 


(9) Grind off, or drill out, the lock motor rivets. 
Remove the lock motor with the door latch and 
remote control rods as an assembly (Fig. 10). 

(10) Use new rivets, or nuts and screws, to install 
the motor. Tighten the latch screws to 9 N-m (7 ft. 


Ibs.). 


CLIP = 
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Fig. 10 Power Lock Motor Remove/install 


(11) Use an adhesive/sealant to re-install the 
water shield to the inner door panel. 

(12) Reverse the remaining removal procedures to 
complete the installation. | 


LIFTGATE 

(1) Disconnect the battery negative cable. 

(2) Remove the two screws at the top outer edges 
of the liftgate trim panel. | 

(3) Remove the trim panel by prying with a wide 
flat-bladed tool around the perimeter of the liftgate 
(Fig. 11). To ease the removal of the trim panel, 
start at the bottom of the liftgate. 
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Fig. 11 Liftgate Trim Pane! Remove/install 


(4) Disconnect the lock actuator linkage clip (Fig. 
12). 

(5) Remove the three latch retaining screws (Fig. 
13). 

(6) Remove the latch. . 

(7) Grind off, or drill out, the two rivets securing 
the lock motor. Remove the motor from the liftgate. 


ID INSTALLATION (Continued) 
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(3) Pull the module towards the rear of the vehicle 
to disengage the front mounting tab from the head- 
liner. 

(4) Disconnect the module wiring harness connec- 
tor. 

(5) Remove the remote keyless entry circuit board 
from the module housing. 

(6) Reverse the removal procedures to install. 


WITH OVERHEAD CONSOLE 

(1) Disconnect the battery negative cable. 

(2) Remove the mounting screw, forward of com- 
pass unit (Fig. 15). 
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Fig. 13 Liftgate Latch Remove/install 


(8) Use new rivets, or nuts and screws, to install 
the motor. Tighten the latch screws to 9 N-m (7 ft. 
Ibs.). 

(9) Reverse the remaining removal procedures to 
complete the installation. 


REMOTE KEYLESS ENTRY MODULE 


WITHOUT OVERHEAD CONSOLE es 
(1) Disconnect the battery negative cable. Fig. 15 Overhead Console Remove/Install 
(2) Remove the two screws attaching the remote 

keyless entry module housing to the roof bow (Fig. 

14). 





J9O8E-25 





XJ POWER LOCK SYSTEMS 8P- 13 
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(3) Flex the console housing outward, while press- 
ing upward to disengage the housing from the rear 
mounting bracket. See Arrow 1 in (Fig. 15). 

(4) Slide the console rearward, until the console 
detaches from the front mounting bracket. See Arrow 
2 in (Fig. 15). 

(5) See Arrow 1 (Fig. 16). While pressing up on the 
rear of the console, slide the console forward holding 
the front away from the headliner. See Arrow 2 in 
(Fig. 16). Move the console forward until the rear 
detaches from the headliner, and becomes free. 
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Fig. 17 Overhead Console Wire Harnesses 
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Fig. 16 Overhead Console Remove/install NEB 


(6) Disconnect the wire harness connectors from 
the remote keyless entry and compass modules (Fig. 
17) and (Fig. 18). 

(7) Pinch the forward area of the receiver cover to | 
release the retaining clips. Slide the end of the cover RECEIVER 
out from under the rib (Fig. 19). Se 

(8) Remove the receiver mounting screw and ——— 
remove the receiver. 

(9) Reverse the removal procedures to install. Be 
sure to flex the console housing outward near the 
remote keyless entry module until the console snaps 
onto the rear mounting bracket. 


Fig. 18 Remote Keyless Entry Harness Connector 
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Fig. 19 Remote Keyless Entry Receiver Cover 
Remove/install 
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GENERAL INFORMATION 
INTRODUCTION 


A six-way driver’s side power seat is an available 
factory-installed option for this model. The power 
seat system receives battery feed through a fuse in 
the power distribution center and a circuit breaker in 
the fuseblock module at all times. 

Following are general descriptions of the major 
components in the power seat system. Refer to 8W-63 
- Power Seat in Group 8W - Wiring Diagrams for 
complete circuit descriptions and diagrams. 


DESCRIPTION AND OPERATION 
POWER SEAT SWITCH 


The power seat can be adjusted in six different 
ways using the power seat switch. The switch is 
located on the lower outboard side of the seat cushion 
frame. Refer to the owner’s manual for more informa- 
tion on power seat switch functions and seat adjust- 
ing procedures. The individual switches cannot be 
repaired. If one switch fails, the entire switch module 
must be replaced. 


POWER SEAT ADJUSTER/MOTORS 


There are three reversible motors that operate the 
power seat adjuster. The motors are connected to 
worm-drive gearboxes that move the seat adjuster 
through a combination of drive cables and screw-type 
drive units. 

The front and rear of a seat are operated by differ- 
ent motors. They can be raised or lowered indepen- 
dently of each other. When the center seat switch is 
pushed to the Up or Down position, both the front 
and rear motors operate in unison, moving the entire 
seat up or down. The forward-rearward motor is 


operated by pushing the center seat switch to the 
Forward or Rearward position. 

When a switch is actuated, battery feed and a 
eround path are applied through the switch contacts 
to the motor(s). The motor(s) operate to move the 
seat in the selected direction until the switch is 
released, or until the travel limit of the power seat 
adjuster is reached. When the switch is moved in the 
opposite direction, the battery feed and ground path 
to the motor(s) are reversed through the switch con- 
tacts. This causes the motor to run in the opposite 
direction. 

Each motor contains a self-resetting circuit breaker 
to protect it from overload. Consecutive or frequent 
resetting of the circuit breakers must not be allowed 
to continue, or the motors may be damaged. Make 
the necessary repairs. 

The power seat adjuster and motors cannot be 
repaired, and are serviced only as a complete unit. If 
any component in this unit should fail, the entire 
assembly must be replaced. 


CIRCUIT BREAKER 


An automatic resetting circuit breaker in the fuse- 
block module is used to protect the power seat sys- 
tem circuit. The circuit breaker can protect the 
system from a short circuit, or from an overload con- 
dition caused by an obstructed or stuck seat adjuster. 
The circuit breaker cannot be repaired. If faulty, it 
must be replaced. 


DIAGNOSIS AND TESTING 
POWER SEAT SYSTEM 


For circuit descriptions and diagrams, refer to 
8W-63 - Power Seat in Group 8W - Wiring Diagrams. 
Before any testing is attempted, the battery should 
be fully-charged and all connections and pins cleaned 
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Fig. 1 Power Seat Switch Continuity 


and tightened to ensure proper continuity and 
erounds. 

With the dome lamp on, apply the switch in the 
direction of the failure. If the dome lamp dims, the 
seat may be jamming. Check under the seat for bind- 
. ing or obstructions. If the dome lamp does not dim, 


-. proceed with the following component tests. 


CIRCUIT BREAKER 


For circuit descriptions and diagrams, refer to 
8W-63 - Power Seat in Group 8W - Wiring Diagrams. 


(1) Locate the correct circuit breaker in the fuse- 


block module. Pull out the circuit breaker slightly, 
but be sure that the terminals still contact the termi- 
nals in the fuseblock module. 

(2) Connect the negative lead of a 12-volt DC volt- 
meter to a good ground. | 

(3) With the voltmeter positive lead, check both 
terminals of the circuit breaker for battery voltage. 

If only one terminal has battery voltage, the circuit 
breaker is faulty and must be replaced. If neither ter- 
minal has battery voltage, repair the open circuit 
from the power distribution center as required. 


POWER SEAT ADJUSTER/MOTORS 


For circuit descriptions and diagrams, refer to 
8W-63 - Power Seat in Group 8W - Wiring Diagrams. 

Operate the power seat switch to move all three 
seat motors. The seat should move in all directions. 
If one or more of the motors operate, see the diagno- 
sis for the Power Seat Switch in this group. If no 
motors operate, proceed as follows: 


(1) Check the circuit breaker in the fuseblock mod- 
ule. If OK, go to Step 2. If not OK, replace the faulty 
circuit breaker. | 

(2) Remove the switch as described in this group, 
and check for battery voltage at the fused B(+) circuit 
cavity of the switch connector. If OK, go to Step 3. If 
not OK, repair the open circuit to the fuseblock mod- 
ule as required. 

(3) Check for continuity between the ground cir- 
cuit cavity of the switch connector and a good 
ground. There should be continuity. If OK, go to Step 
4. If not OK, repair the open circuit to evans as 
required. 

(4) Test the power seat switch as described in this 
group. If the switch tests OK, replace the aie 
power seat adjuster/motors eeremiOy. 


POWER SEAT SWITCH 


For circuit descriptions and diagrams, refer to 
8W-63 - Power Seat in Group 8W - Wiring Diagrams. 
To check the power seat switch: 

(1) Remove the power seat switch as described in 
this group. 

(2) Use an shanmeter to test the continuity of the 
switches in each position. See the Power Seat Switch 
Continuity chart (Fig. 1). If OK, see the Power Seat 
Adjuster/Motors diagnosis. If not OK, pelenee the 
faulty switch module. 
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REMOVAL AND INSTALLATION 


POWER SEAT SWITCH 


(1) Disconnect the battery negative cable. 

(2) Reach under the seat and release the switch 
and bezel retainer snap clips, while pulling gently 
outward on switch and bezel assembly (Fig. 2). 





CONNECTOR 


RETAINER 


BEZEL 


SWITCH J958R-5 


Fig. 2 Power Seat Switch Remove/install 


(3) Pull the switch, bezel, and retainer out from 
the seat frame far enough to access the multiple ter- 
minal block. Carefully release the retainer locking 
tabs and separate the switch retainer and the switch 
bezel from the switch body. 

(4) Carefully release the locking tabs securing the 
multiple terminal block to the switch and remove the 
switch. 

(5) Reverse the removal procedures to install. 


POWER SEAT ADJUSTER/MOTORS 
(1) Disconnect the battery negative cable. 


POWER SEAT SYSTEMS 8R-3 


(2) Remove the four bolts securing the seat 
adjuster to the floor panel (Fig. 3). 
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Fig. 3 Power Seat Adjuster Remove/install 


(3) Disconnect the power seat feed wiring connec- 
tor from the body wiring harness connector. 

(4) Remove the four bolts securing the power seat 
adjuster/motor assembly to the seat cushion frame. 

(5) Disconnect the wiring from the power seat 
switch to the power seat motors and remove the © 
power seat adjuster/motor assembly. 

(6) Reverse the removal procedures to install. 
Tighten the seat mounting hardware to 34 N-m (25 
ft. lbs.). 
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DIAGNOSIS AND TESTING 
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GENERAL INFORMATION 
INTRODUCTION 


Power windows are available as factory-installed 
optional equipment on these models. The power win- 
dows operate only with the ignition switch in the On 
position. This group covers diagnosis and service of 
only the electrical components in the power window 
system. For service of mechanical components, such 
as the regulator, lift plate or window tracks, refer to 
Group 23 - Body Components. 

Following are general descriptions of the major 
components in the power window system. Refer to 
8W-60 - Power Windows in Group 8W - Wiring Dia- 
grams for complete circuit descriptions and diagrams. 


DESCRIPTION AND OPERATION 
POWER WINDOW SWITCH - 


Both the front and the rear door (four-door models) 
windows can be raised or lowered electrically by 
operating the two-way switches on the driver’s door 
trim panel. A single two-way switch on each passen- 
ger’s door trim panel operates only the window on 
that passenger’s door. The power window switches 
cannot be repaired and, if faulty, must be replaced. 


POWER WINDOW MOTOR 


A permanent magnet reversible motor moves the 
window regulator through a cable and drum operat- 
ing mechanism. A positive and negative battery con- 
nection to the two motor terminals will cause the 
motor to rotate in one direction. Reversing current 
through these same two connections will cause the 
motor to rotate in the opposite direction. In addition, 
each power window motor is equipped with an inte- 
eral self-resetting circuit breaker to protect the motor 
from overloads. The power window motor and regula- 


tor assembly cannot be repaired. If faulty, the entire 
motor assembly must be replaced. 


CIRCUIT BREAKER 


An automatic resetting circuit breaker in the fuse- 
block module is used to protect the power window 
system circuit. The circuit breaker can protect the 
system from a short circuit, or from an overload con- 
dition caused by an obstructed or stuck window glass 
or regulator. The circuit breaker cannot be repaired. 
If faulty, it must be replaced. 


DIAGNOSIS AND TESTING 
POWER WINDOW SYSTEM 


For circuit descriptions and diagrams, refer to 
8W-60 - Power Windows in Group 8W - Wiring Dia- 
grams. : 


ALL WINDOWS INOPERATIVE 

(1) Check the circuit breaker in the fuseblock mod- 
ule, as described in this group. If OK, go to Step 2. If 
not OK, replace the faulty circuit breaker. 

(2) Remove the driver’s door power window switch. 
Check for continuity between the ground circuit cav- 
ity of the switch connector and a good ground. If OK, 
go to Step 3. If not OK, repair the circuit to ground 
as required. 

(3) Turn the ignition switch to the On position. 
Check for battery voltage at the fused ignition switch 
output circuit cavity of the switch connector. If OK, 
see the diagnosis for Power Window Switch in this 
group. If not OK, repair the open circuit to the fuse- 
block module as required. 


ONE WINDOW INOPERATIVE 
The window glass must be free to slide up and 
down for the power window motor to function prop- 





8S -2 POWER WINDOW SYSTEMS 
DIAGNOSIS AND TESTING (Continued) 


erly. If the glass is not free to move up and down, the 
motor will overload and trip the circuit breaker. To 
determine if the glass is free, disconnect the regula- 
tor plate from the glass. Then slide the window up 
and down by hand. 

There is an alternate method to check if the glass 
is free. Position the glass between the up and down 
stops. Then, shake the glass in the door. Check that 
the glass can be moved slightly from side to side, 
front to rear, and up and down. Then check that the 
glass is not bound tight in the tracks. If the glass is 
free, proceed with the diagnosis that follows. If the 
glass is not free, refer to Group 23 - Body Compo- 
nents for window glass service and adjustment proce- 
dures. 

(1) Check the switch continuity as described in the 
Power Window Switch diagnosis. If OK and the driv- 
er’s door window is inoperative, see the diagnosis for 
the Power Window Motor. If OK and the inoperative 
window is other than the driver’s door, go to Step 2. 
If not OK, replace the faulty switch. 

(2) With the ignition switch in the On position, 
check for battery voltage at the fused ignition switch 
output circuit cavity of the switch connector. If OK, 
go to Step 3. If not OK, repair the open circuit to the 
fuseblock module as required. 

(3) Refer to the circuit diagram on 8W-60 - Power 
Windows in Group 8W - Wiring Diagrams. Check the 
continuity in each circuit between the inoperative 
power window switch connector cavities and the cor- 
responding driver’s door power window switch con- 
nector cavities. If OK, see the diagnosis for the 
Power Window Motor. If not OK, repair the open cir- 
cuit(s) as required. 


NOTE: All individual power window switches 
receive their battery and ground feeds through the 
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driver’s door power window master switch and con- 
nector. 


CIRCUIT BREAKER 

For circuit descriptions and diagrams, refer to 
8W-60 - Power Windows in Group 8W - Wiring Dia- 
erams. 

(1) Locate the correct circuit breaker in the fuse- 
block module. Pull out the circuit breaker slightly, 
but be sure that the terminals still contact the termi- 
nals in the fuseblock module. 

(2) Connect the negative lead of a 12-volt DC volt- 
meter to a good ground. 

(3) With the voltmeter positive lead, check both 
terminals of the circuit breaker for battery voltage. 

If only one terminal has battery voltage, the circuit 
breaker is faulty and must be replaced. If neither ter- 
minal has battery voltage, repair the open circuit 
from the power distribution center as required. 


POWER WINDOW SWITCH 

For circuit descriptions and diagrams, refer to 
8W-60 - Power Windows in Group 8W - Wiring dia- 
grams. Before you proceed with this diagnosis, con- 
firm proper circuit breaker operation. See the Circuit 
Breaker diagnosis in this group. 

(1) Remove the switch from the door trim panel as 
described in this group. Carefully separate the mul- 
tiple terminal block on the wiring harness from the 
switch body. 

(2) Check the switch continuity in each position, as 
shown in the Switch Continuity charts. If OK, see 
the diagnosis for Power Window Motor in this group. 
If not OK, replace the faulty switch. 


XJ 
DIAGNOSIS AND TESTING (Continued) 





POWER WINDOW SYSTEMS 88-3 


UNLOCK — LF RF (>) 


UNLOCK LR 









MASTER DOOR LOCK/POWER 
WINDOW SWITCH ASSEMBLY 


BW 










SWHCH 1 SWITCH 2 OCKOUT 5Wi 


- “Bm UNLOCK LOCK i. 










wee ml UNLOCK 4 UNLOCK stock 


SWITCH TEST 
Switch Grounds 


DX and: AV, BV, CV, DV, ye 
CY, DY, EY, FY, EV, FV : 
Off Nowe BW ond i 
BY and DX 


SWITCH TEST as 


LH Front | 
SWITCH POSITION 
__BY and CV | 


SWITCH TEST 
LH Rear 
SS 71 


SWITCH POSITION ee 
| ‘Yes | - 
Down 
| | = Yes a e wae 
: "No , 


























SWITCH TEST 
Lockout Switch 


Up (Unlock) | _AvondBy Pes 
AYondBY OP NO 


SWITCH TEST 
RH Rear 








BY and EY 












SWITCH TEST 

RH Front | __ 

: SWITCH POSITION — | TERMINALS ZERO OHMS 

Pe Up Byond FV Psi 





J928S-3 
Driver’s Door Power Window Switch Continuity - 4-Door 











8S -4 POWER WINDOW SYSTEMS XJ 
DIAGNOSIS AND TESTING (Continued) 
UNLOCK LF 
ie7a=e__—> ' , 
—— Se UNLOCK RF 
= 
LOCK WDW (x) 
SWITCH DIAGRAM MASTER DOOR LOCK/POWER 


BW BY WINDOW SWITCH ASSEMBLY 


SWITCH 1 SWITCH 2 LH DOOR LOCKOUT SWITCH RH DOOR 
- ~ DOWN UP 


7 DOOR LOCKS 
ope of Tie tT 





SWITCH TEST 
Switch Grounds 


DX and: AV, BV, CV Wee 
DV, CY, DY 
OFF (Nowa) BW and OX 


BY and DX 











SWITCH TEST 
LH Door 


SWITCH TEST 
RH Door 


SWITCH TEST 
Lockout Switch 


SWITCH POSITION TERMINALS ZERO OHMS 


Driver’s Door Power Window Switch Continuity - 2-Door (LHD) 


























J938S-9 


XJ 
DIAGNOSIS AND TESTING (Continued) 


POWER WINDOW SYSTEMS 8S-5 





-RF_ UNLOCK 
~ LOCK DR 


IF. UNLOCK 
5 BEE 
(*) LOCK WDW | } _ 








MASTER DOOR LOCK/POWER’ 


SWITCH DIAGRAM | _ WINDOW SWITCH ASSEMBLY 
BV 
K 





LOCKOUT SWITCH SWITCH 2 SWITCH 1 


@ BD : LOC ~ 
DOOR LOCKS ¥&” ~ ch > UNLOCK f--—-" LOCK 
—- & LOCK “--9 UNLOCK = @ > 
ee ee 
A 


DX | DY cy AY DV CV Y BY 





SWITCH TEST 
Switch Grounds 


SWiCH POSTION runs CSCO 
DX and: BY, AY, CV 
| DV, CY, DY ia 
Of (Normal aX end DX 


“BV and DX 





SWITCH TEST 
LH Door 


SWITCH POSITION 


Yes 





SWITCH TEST 
RH Door 





BV and CY Yes 


SWITCH TEST 
Lockout Switch 


Up (Unlock) | AV and BV | | Yes | 
Down lee A ond BV 


J9A8S-11 






Driver’s Door Power Window Switch Continuity - 2-Door (RHD) 
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DIAGNOSIS AND TESTING (Continued) 
POWER WINDOW MOTOR 


For circuit descriptions and diagrams, refer to 
8W-60 - Power Windows in Group 8W - Wiring Dia- 
grams. Before you proceed with this diagnosis, con- 
firm proper switch operation. See the Power Window 
Switch diagnosis in this group. 

(1) Remove the door trim panel as described in 
this group. 

(2) Disconnect the power window motor connector. 
Apply 12 volts across the motor terminals to check 
its operation in one direction. Reverse the connec- 
tions across the motor terminals to check the opera- 
tion in the other direction. Remember, if the window 
is in the full up or full down position, the motor will 
not operate in that direction by design. If OK, repair 
the circuits from the motor to the switch as required. 
If not OK, replace the faulty motor. 

(3) If the motor operates in both directions, check 
the window’s operation through its complete up and 
down travel. If not OK, refer to Group 23 - Body 
Components to check the window glass, tracks, and 
regulator for sticking, binding or improper adjust- 
ment. 


REMOVAL AND INSTALLATION 


POWER WINDOW SWITCH 


(1) Disconnect the battery negative cable. 
(2) Remove the inside remote door latch release 
assembly and control panel retaining screws (Fig. 1). 
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Fig. 1 Power Window/Lock Control Panel Remove/tinstall 


(3) Disconnect the latch control linkage and the 
control panel wire harness retainer clip and connec- 
tor. 

(4) Remove the latch release and control panel 
assembly. 
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(5) The switch is retained to the control panel with 
clips (Fig. 2). Push in on the retainer part of the clip 
and pry the clips. 
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CLIP 
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Fig. 2 Power Window Switch Remove/insiall 


(6) To install the switch, position the switch on the 
control panel and press in on the retainer clips until 
they snap into position. Reverse the remaining 
removal procedures to complete the installation. 


POWER WINDOW MOTOR 


(1) Disconnect the battery negative cable. 

(2) Remove the remote inside door latch release 
assembly and control panel as described under Power 
Window Switch in this group. 

(3) Remove the armrest lower retaining screws. 

(4) Swing the armrest downward to a vertical posi- 
tion. This is necessary to release the armrest from 
the upper retainer clip (Fig. 3). 

(5) Pull the armrest straight out from the door 
trim panel. 

(6) Remove the trim panel by prying with a wide 
flat-bladed tool around the perimeter of the door (Fig. 
4). To ease the removal of the trim panel, start 
at the bottom of the panel. 

(7) Remove the plastic water shield from the inner 
door panel. 

(8) Grind off, or drill out, the two rivets holding 
the reinforcement to the inner door panel (Fig. 5). 

(9) Adjust the window regulator to allow access to 
the torx-head glass attaching screw (Fig. 6). — 

(10) Remove the two screws holding the bottom of 
the regulator to the door. 

(11) Remove the torx-head glass attaching screw. 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 3 Armrest Upper Retainer Clip 





Fig. 4 Door Trim Panel Remove/install 


(12) Pull the glass to the full up position and tape 
the glass to the upper door glass frame. 

(13) Disconnect the wire harness connector from 
the power window motor. 

(14) Remove the remaining window aa 
attaching screws. 

(15) Remove the window regulator. 

(16) To install, place the regulator inside the door. 

(17) Attach the regulator to the door using screws 
and nuts, or the hardware kit supplied with a new 
regulator. Do not install the two screws that hold the 
bottom of the regulator, at this time. 

(18) Connect the wire harness connector to the 
power window motor. 

(19) Attach the door glass to the regulator in 
the torx-head screw. Tighten the door glass screw to 
3.3 N-m (80 in. lbs.). 
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R = RIVET LOCATIONS 
S = SCREW LOCATIONS 
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Fig. 5 Window Regulator Remove/Install 
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Fig. 6 Glass Attaching Screw Remove/install 


(20) Install the two screws that hold the bottom of 
the regulator. 

(21) Use an adhesive/sealant to re-install “ihe 
water shield to the inner door panel. 

(22) Reverse the remaining removal ay to 
complete the installation. 
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INTRODUCTION 


Power outside rear view mirrors are an available 
factory-installed option on these models. Following 
are general descriptions of the major components in 
the power mirror system. Refer to 8W-62 - Power 
Mirrors in Group 8W - Wiring Diagrams for complete 
circuit descriptions and diagrams. 


DESCRIPTION AND OPERATION 
POWER MIRROR 


_ The power mirrors are connected to battery feed at 
all times. Each mirror head contains two electric 
motors, two drive mechanisms and the mirror glass. 
One motor and drive controls mirror up-and-down 
movement, and the other controls right-and-left 
movement. 

The mirror glass is the only serviced replacement 
_ part for the power mirror assembly. If any other com- 
ponent of the mirror unit is faulty or damaged, the 
entire assembly must be replaced. 


POWER MIRROR SWITCH 


Both the right and left power mirrors are con- 
trolled by a single multi-function switch located on 
the front of the center console storage compartment, 
directly below the armrest. A selector switch is 
moved right (right mirror control), left (left mirror 
control), or center to turn the power mirrors off. 
Then one of four directional control buttons is 
depressed to control movement of the selected mirror 
up, down, right, or left. The power mirror switch can- 


not be repaired and, if faulty, must be replaced as a 


complete unit. 


POWER MIRROR SYSTEM 

For circuit descriptions and diagrams, refer to 
8W-62 - Power Mirrors in Group 8W - Wiring Dia- 
grams. 

(1) Check the fuses in the fuseblock module and 
the Power Distribution Center (PDC). If OK, go to 
Step 2. If not OK, replace the faulty fuse(s). 

(2) Check for battery voltage at the fuse in the 
fuseblock module. If OK, go to Step 3. If not OK, 
repair the open circuit to the PDC as required. 

(3) Remove the power mirror switch from the cen- 
ter console as described in this group. 

(4) Disconnect the wiring harness connector from 
the switch. Check for battery voltage at the fused 
B(+) circuit cavity of the switch connector. If OK, go 
to Step 5. If not OK, repair the open circuit to the 
fuseblock module as required. 

(5) Check for continuity between the ground cir- 
cuit (black wire) cavity of the switch harness connec- 
tor and a good ground. There should be continuity. If 
OK, go to Step 6. If not OK, repair the circuit to 
ground as required. 

(6) Check the switch continuity as shown in the 
Mirror Switch Continuity charts. If OK, go t to a 7. 
If not OK, replace the faulty switch. | 

(7) Use two jumper wires, and see the Powee Mir- 
ror Switch illustration (Fig. 1). Connect one jumper 
wire between the mirror switch connector cavities for 
pin E and pin F.. Now connect the other jumper wire 
from the mirror switch connector cavity for pin G to 
each of the following pin cavities: A, B, C, and then 
D. In each case, the selected mirror head should 
move. If OK, replace the faulty switch. If not OK, go 
to Step 8. 
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Fig. 1 Power Mirror Switch 


8T-4 POWER MIRROR SYSTEMS 
DIAGNOSIS AND TESTING (Continued) 


(8) Remove the front door trim panel as described 
in this group. Unplug the power mirror connector 
inside the door. Connect one jumper wire to a good 
ground, and the other jumper wire to a 12-volt bat- 
tery feed. Connect the other ends of the jumper wires 
to the mirror half of the connector in the door (refer 
to 8W-62 - Power Mirrors in Group 8W - Wiring Dia- 
grams for connector cavity circuit identification). The 
mirror head should move in each of the four direc- 


tions. If OK, repair the circuits between the mirror © 


switch and the body half of the mirror connector in 
the door as required. If not OK, replace the faulty 
mirror. 


NOTE: The mirror connector cavity called out as a 
“ground” circuit (dark blue/light blue wire) in the 
Connector Pin Outs, is only a ground for two mirror 
directions. This circuit is switched by the power 
mirror switch to a battery feed in order to reverse 
the direction of the mirror motors, for the other two 
mirror directions. 


REMOVAL AND INSTALLATION 
POWER MIRROR SWITCH 


(1) Disconnect the battery negative cable. 
(2) Using a wide flat-bladed tool, pry the switch 


SWITCH 
HOUSING 
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Fig. 2 Power Mirror Switch Remove/install 


(3) Disconnect the switch connector and remove 
the switch. 
(4) Reverse the removal procedures to install. 


POWER MIRROR 


(1) Disconnect the battery negative cable. 
(2) Remove the inside remote door latch release 
assembly and control panel retaining screws (Fig. 3). 
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Fig. 3 Door Control Panel Remove/install 


(3) Disconnect the latch control linkage and the 
control panel wire harness retainer clip and connec- 
tor. 

(4) Remove the latch release and control panel 
assembly. 

(5) Remove the armrest lower retaining screws. 

(6) Swing the armrest downward to a vertical posi- 
tion. This is necessary to release the armrest from 
the upper retainer clip (Fig. 4). 
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Fig. 4 Armrest Upper Retainer Clip 


(7) Pull the armrest straight out from the door 
trim panel. 

(8) Remove the trim panel by prying with a wide 
flat-bladed tool around the perimeter of the door (Fig. 
5). To ease the removal of the trim panel, start 
at the bottom of the panel. 

(9) Remove the screw holding the mirror trim 
cover (Fig. 6). 
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REMOVAL AND INSTALLATION (Continued) 
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(11) Pull the harness up through the door. 
(12) Remove the three screws holding the mirror 
to the door, and remove the mirror (Fig. 7). 
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Fig. 7 Power Mirror Remove/install 


(13) Reverse the removal procedures to install. 





REMOVE/INSTALL 
SCREW J898T-3 
Fig. 6 Power Mirror Trim Cover Remove/install 


(10) Disconnect the power mirror wire harness at 
the connector inside the door. 
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GENERAL INFORMATION 
INTRODUCTION 


This group covers the buzzer warning system, 
which is standard factory-installed equipment on this 
model. The system provides an audible warning to 
the driver when it monitors the following conditions: 

e The key is in the ignition switch with the driv- 
er’s door open. 

e The head or park lamps are on with the driver’s 
door open. 

e The driver’s seat belt is not buckled with the 
ignition switch in the On position. 

Following are general descriptions of the major 
components in the buzzer warning system. Refer to 
8W-44 - Interior Lighting in Group 8W - Wiring Dia- 
erams for complete circuit descriptions and diagrams. 


DESCRIPTION AND OPERATION 
BUZZER MODULE 


The buzzer module receives battery voltage at all 
times from a fuse in the fuseblock module. It also 
receives a second battery feed through a fuse in the 
fuseblock module when the ignition switch is in the 
On or Start position. 

Other inputs to the module include the driver’s 
door jamb switch, the driver’s seat belt switch, the 
ignition key-in switch, and the headlamp switch. The 
only output of the module is a timed four to eight 
second feed to the seat belt reminder lamp on the 
instrument panel. The timer function begins after 
the ignition switch is turned to the On position. 

The buzzer module cannot be repaired. If faulty, it 
must be replaced. | 
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DRIVER’S DOOR JAMB SWITCH 


The driver’s door jamb switch is mounted to the 
driver’s door hinge pillar. The switch closes a path to 
eround for the buzzer module through the key-in 
switch or the headlamp switch when the driver’s door 
is opened, and opens when the driver’s door is closed. 
This switch cannot be repaired and, if faulty, must be 
replaced. Refer to Group 8L - Lamps for the service 
procedures. 


IGNITION KEY-IN SWITCH 

The ignition key-in switch is integral to the igni- 
tion switch, which is mounted on the right side of the 
steering column. It closes a path to ground for the 
buzzer module when the ignition key is inserted in 
the ignition lock cylinder and the driver’s door jamb 
switch is closed (door open). The switch opens when 
the key is removed from the ignition lock cylinder. 
This switch cannot be repaired and, if faulty, the 
entire ignition switch must be replaced. Refer to 
Group 8D - Ignition Systems for the service proce- 
dures. 


HEADLAMP SWITCH 


The headlamp switch is located in the instrument 
panel. It closes a path to ground for the buzzer mod- 
ule when the park or head lamps are on and the 
driver’s door jamb switch is closed (door open). The 
switch opens the ground path when the park and 
head lamps are turned off. The headlamp switch can- 
not be repaired and, if faulty, must be replaced. Refer 
to Group 8E - Instrument Panel Systems for the ser- 
vice procedures. 
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DRIVER’S SEAT BELT SWITCH | 


The driver’s seat belt switch is integral to the driv- 
er’s seat belt buckle-half assembly. The switch is nor- 
mally closed, providing a ground path to the buzzer 
module. When the tip-half of the seat belt is inserted 
into the seat belt buckle, the switch opens the buzzer 
ground path. The seat belt switch cannot be repaired. 
If faulty, the entire driver’s seat belt buckle-half unit 
must be replaced. Refer to Group 23 - Body Compo- 
nents for the service procedures. 


DIAGNOSIS AND TESTING 
BUZZER MODULE 


For circuit descriptions and diagrams, refer to 
8W-44 - Interior Lighting in Group 8W - Wiring Dia- 
erams. 

(1) Check the fuse(s) in the fuseblock module. If 
OK, go to Step 2. If not OK, replace the faulty 
fuse(s). | 

(2) Check for battery voltage at the hot at all 
times fuse in the fuseblock module. If OK, go to Step 
3. If not OK, repair the open circuit from the power 
distribution center as required. 

(3) Turn the ignition switch to the On position. 
Check for battery voltage at the hot in run and start 
fuse in the fuseblock module. If OK, go to Step 4. If 
not OK, repair the open circuit from the ignition 
switch as required. 

(4) Turn the ignition switch to the Off position. 
Replace the buzzer module with a known good unit 
and test its operation. If OK, discard the faulty 
buzzer module. If not OK, remove the buzzer module 
and go to Step 5. 

(5) Check for battery voltage at the fused B(+) cir- 
cuit cavity of the buzzer module connector. If OK, go 
to Step 6. If not OK, repair the open circuit to the 
fuseblock module as required. 

(6) Turn the ignition switch to the On position. 
Check for battery voltage at the fused ignition switch 
output circuit cavity of the buzzer module connector. 
If OK, go to Step 7. If not OK, repair the open circuit 
to the fuseblock module as required. 

(7) Turn the ignition switch to the Off position. 
Check for continuity between the ground circuit cav- 
ity of the buzzer module connector and a good 
ground. There should be continuity. If OK, go to the 
diagnosis for the switch that is related to the buzzer 
malfunction. If not OK, repair the circuit to ground 
as required. | 


DRIVER’S DOOR JAMB SWITCH | 

For circuit descriptions and diagrams, refer to 
8W-44 - Interior Lighting in Group 8W - Wiring Dia- 
grams. 


XJ 
DESCRIPTION AND OPERATION (Continued) 


(1) Open the driver’s door and note whether the 
interior lamps light. They should light. If OK, see the 
diagnosis for the Ignition Key-In Switch or the Head- 
lamp Switch in this group. If not OK, go to Step 2. 

(2) Check for continuity between the ground cir- 
cuit cavity of the driver’s door jamb switch connector 
and a good ground. There should be continuity. If 
OK, go to Step 3. If not OK, repair the circuit to 
ground as required. | 

(3) Check for continuity between the ground cir- 
cuit terminal and each of the two courtesy lamps 
driver terminals of the door jamb switch. There 
should be continuity with the switch plunger 
released, and no continuity with the switch plunger 
depressed. If not OK, replace the faulty switch. 


IGNITION KEY-IN SWITCH 

For circuit descriptions and diagrams, refer to 
8W-44 - Interior Lighting in Group 8W - Wiring Dia- 
grams. 


WARNING: ON VEHICLES EQUIPPED WITH AN AIR- 
BAG, REFER TO GROUP 8M - PASSIVE RESTRAINT 
SYSTEMS BEFORE ATTEMPTING STEERING 
WHEEL OR STEERING COLUMN COMPONENT 
DIAGNOSIS OR SERVICE. FAILURE TO TAKE THE 
PROPER PRECAUTIONS COULD RESULT IN ACCI- 
DENTAL AIRBAG DEPLOYMENT AND POSSIBLE 
PERSONAL INJURY. | 


(1) Remove the steering column shrouds. Refer to 
Group 8D - Ignition Systems for the procedures. 
Unplug the ignition key-in switch connector from the 
ignition switch (Fig. 1). 
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Fig. 1 Key-In Switch Connector 


(2) Open the driver’s door. Check for continuity 
between the key-in ignition switch sense circuit cav- 
ity of the key-in switch connector and a good ground. 
There should be continuity. If OK, go to Step 3. If not 


XJ 
DIAGNOSIS AND TESTING (Continued) 


OK, repair the open circuit to the driver’s door jamb 
switch as required. | 

(3) Insert the ignition key in the ignition lock cyl- 
inder. Check for continuity between the key-in switch 
sense circuit and the courtesy lamp switch output 
circuit terminals of the key-in switch. There should 
be continuity until the key is removed. If OK, go to 
Step 4. If not OK, replace the faulty ignition switch. 

(4) Check for continuity between the courtesy lamp 
switch output circuit cavities of the key-in switch 
connector and the buzzer module connector. There 
should be continuity. If not OK, repair the open cir- 
cuit to the buzzer module as required. 


HEADLAMP SWITCH 

For circuit descriptions and diagrams, refer to 
8W-44 - Interior Lighting in Group 8W - Wiring Dia- 
grams. 

(1) Remove the headlamp switch from the instru- 
ment panel. Refer to Group 8E - Instrument Panel 
Systems for the procedures. Unplug the headlamp 
switch connector. Open the driver’s door. Check for 
continuity between the key-in ignition switch sense 
circuit cavity of the headlamp switch connector and a 
good ground. There should be continuity until the 
driver’s door is closed. If OK, go to Step 2. If not OK, 
repair the circuit to the driver’s door jamb switch as 
required. 

(2) Check for continuity between the courtesy lamp 
switch output circuit cavities of the headlamp switch 
connector and the buzzer module connector. There 
should be continuity. If OK, go to Step 3. If not OK, 
repair the open circuit to the buzzer module as 
required. 

(3) Check for continuity between the key-in igni- 
tion switch sense circuit and the courtesy lamp 
switch output circuit terminals of the headlamp 
switch. There should be no continuity with the 
switch in the Off position, and there should be conti- 
nuity with the switch in the park or head lamps On 
position. If not OK, replace the faulty headlamp 
switch. 


DRIVER’S SEAT BELT SWITCH 

For circuit descriptions and diagrams, refer to 
8W-44 - Interior Lighting in Group 8W - Wiring Dia- 
grams. 

(1) Unplug the seat belt switch connector on the 
floor under the driver’s seat near the seat belt buck- 
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le-half anchor. Check for continuity between the seat 
belt switch sense circuit and the ground circuit cavi- 
ties of the seat belt half of the connector. There 
should be continuity with the seat belt unbuckled, 
and no continuity with the seat belt buckled. If OK, 
go to Step 2. If not OK, replace the faulty seat belt 
buckle-half assembly. 

(2) Check for continuity between the ground cir- 
cuit cavity in the harness half of the seat belt switch 
connector and a good ground. There should be conti- 
nuity. If OK, go to Step 3. If not OK, repair the cir- 
cuit to ground as required. 

(3) Check for continuity between the seat belt 
switch sense circuit cavities in the harness half of 
the seat belt switch connector and the buzzer module 
connector. There should be continuity. If not OK, 
repair the open circuit as required. 


REMOVAL AND INSTALLATION 
BUZZER MODULE 


(1) Disconnect the battery negative cable. 

(2) Locate the buzzer module in the fuseblock mod- 
ule (LHD), or in a connector near the fuseblock mod- 
ule (RHD), under the driver’s end of the instrument 
panel. 

(3) Unplug the buzzer module by pulling it 
straight back from its fuseblock module or connector 
cavities. 

(4) To install the buzzer module, align its termi- 
nals with the cavities in the fuseblock module or con- 
nector. Then, push the module firmly into place. 

(5) Connect the battery negative cable. 

(6) Test the buzzer module operation. 


CHIME/BUZZER WARNING SYSTEM SWITCHES 


Service procedures for the various switches used in 
the chime/buzzer warning system can be found in the 
appropriate group as follows: | 

e Driver’s door jamb switch - refer to Group 8L - 
Lamps 

e Ignition key-in switch - refer to Group 8D - Igni- 
tion Systems 

e Headlamp switch - refer to Group 8E - Instru- 
ment Panel Systems 

e Driver’s seat belt switch - refer to Group 238 - 
Body Components. 
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GENERAL INFORMATION 
INTRODUCTION 


An overhead console featuring an electronic com- 
pass and thermometer is an available factory-in- 
stalled option on these models. Following are general 
descriptions of the major components used in the 
overhead console. Refer to 8W-49 Overhead Console 
in Group 8W - Wiring Diagrams for complete circuit 
descriptions and diagrams. 


DESCRIPTION AND OPERATION 


COMPASS 


The compass will display the direction in which the 
vehicle is pointed using the eight major compass 
headings (Examples: north is N, northeast is NE). It 
does not display the headings in actual degrees. The 
display is turned on or off using the Comp/Temp but- 
ton, located to the left of the display module. 

The self-calibrating compass unit requires no 
adjusting in normal use. The only calibration that 
may prove necessary is to drive the vehicle in three 
complete circles, on level ground, in not less than 48 
seconds. This will reorient the compass unit to its 
vehicle. 

The compass unit also will compensate for magne- 
tism the body of the vehicle may acquire during nor- 
mal use. However, avoid placing anything magnetic 
directly on the roof of the vehicle. Magnetic mounts 
for an antenna, a repair order hat, or a funeral pro- 
cession flag can exceed the compensating ability of 
the compass unit if placed on the roof panel. Mag- 


netic bit drivers used on the fasteners that hold the 
assembly to the roof header can also affect compass 
operation. If the vehicle roof should become magne- 
tized, the demagnetizing and calibration procedures 
found in this group may be required to restore proper 
compass operation. 7 

The compass, thermometer, and display module 
cannot be repaired, and are only available for service 
as a unit. If faulty, the complete assembly must be 
replaced. | 


THERMOMETER 


The thermometer displays the outside ambient 
temperature. The temperature display can _ be 
changed from Fahrenheit to Celsius using the 
US/Metric button, located to the right of the display 
module. The displayed temperature is not an instant 
reading of conditions, but an average temperature. It 
may take the thermometer display several minutes 
to respond to a major temperature change, such as 
driving out of a heated garage into winter tempera- 
tures. t 3 | ; 

When the ignition switch is turned to the Off posi- 
tion, the last displayed temperature reading stays in. 
the thermometer unit memory. When the ignition 
switch is turned to the On position again, the ther- 
mometer will display the memory temperature for 
one minute; then update the display to the current 
average temperature reading within five minutes. 

The thermometer function is supported by an 
ambient temperature sensor. The sensor is mounted 
outside the passenger compartment near the front 
and center of the vehicle. The ambient temperature 
sensor is available as a separate service item. 
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DESCRIPTION AND OPERATION (Continued) 


The compass, thermometer, and display module 
cannot be repaired, and are only available for service 
as a unit. If the module is faulty, the complete 
assembly must be replaced. 


READING/COURTESY LAMPS 


All reading and courtesy lamps located in the over- 
head console are activated by the door jamb switches. 
When all of the doors and the liftgate are closed, the 
lamps can be individually activated by depressing the 
corresponding lens. When a door and/or the liftgate is 
open, depressing the lamp lens switches will not turn 
the lamps off. Refer to Group 8L - Lamps, for diag- 
nosis and service of the reading and courtesy lamps. 


REMOTE KEYLESS ENTRY MODULE 


Models equipped with the overhead console option 
have the remote keyless entry module mounted 
inside and towards the rear of the overhead console. 
Refer to Group 8P - Power Lock System for diagnosis 
and service of this component. 


GARAGE DOOR OPENER STORAGE BIN 


A compartment in the overhead console is designed 
to hold most garage door opener remote control 
transmitters. The transmitter is mounted within the 
compartment with an adhesive-backed hook and loop 
fastener patch. Then one to three pegs are selected 
and mounted on a post on the inside of the storage 
compartment door. The pegs may be stacked, if nec- 
essary. The peg(s) selected must be long enough to 
depress the button of the transmitter, when the 
garage door opener storage compartment door is 
depressed. 


SUNGLASSES STORAGE BIN 


A sunglasses storage bin is included in the over- 
head console. The interior of the bin is covered with 
a flocking material to protect the sunglasses from 
being scratched. This bin features a push/push-type 
latching mechanism, and a viscous dampening sys- 
tem for a fluid opening action. 


DIAGNOSIS AND TESTING 


COMPASS/DISPLAY MODULE 


If the problem with the compass/display module is 
an inaccurate or scrambled display, use the Self-Di- 
agnostics procedures. If the problem is a' no-display 
condition, use the following procedures. For circuit 
descriptions and diagrams, refer to 8W-49 - Overhead 
Console in Group 8W - Wiring Diagrams. 

(1) Check the fuses in the fuseblock module. If OK, 
go to Step 2. If not OK, replace the faulty fuse(s). 

(2) Remove the overhead console as described in 
this group. Check for continuity between each of the 
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two ground circuit cavities of the overhead console 


connector and a good ground. There should be conti- 
nuity. If OK, go to Step 3. If not OK, repair the cir- 
cuits to ground as required. 

(3) Check for battery voltage at each of the two 
fused B(+) circuit cavities of the overhead console 
connector. If OK, go to Step 4. If not OK, repair the 
open circuit(s) to the fuseblock module as required. 

(4) Turn the ignition switch to the On position. 
Check for battery voltage at the fused ignition switch 
output cavity of the overhead console connector. If 
OK, go to Step 5. If not OK, repair the open circuit to 
the fuseblock module as required. 

(5) Check for battery voltage at the park lamp 
switch output circuit cavity of the overhead console 
connector. There should be zero volts with the head- 
lamp switch in the Off position, and battery voltage 
with the park or head lamps turned on. If OK, go to 
Step 6. If not OK, repair the open circuit to the head- 
lamp switch as required. 

(6) Check for voltage at the fused panel lamps 
dimmer switch signal cavity of the overhead console 
connector. There should be zero volts with the head- 
lamp switch in the Off position. When the park or 
head lamps are turned on, the voltage should vary as 
the dimmer switch is rotated. If OK, replace the 
faulty compass/display module. If not OK, repair the 
open circuit to the fuseblock module as required. | 


SELF-DIAGNOSTICS 

A self-diagnostic test is used to determine that the 
compass, and all of the display module segments are 
operating properly electrically. Initiate the self-diag- 
nostic test as follows: 

(1) With the ignition switch in the Off position, 
simultaneously press and hold the Comp/Temp but- 
ton and the US/Metric button. 

(2) Turn the ignition switch to the On position. — 

(3) Continue to hold both buttons, until the display 
module performs a walking segment test. In this test, 
all of the compass points are displayed, along with 
various number combinations. These combinations 
verify that all of the display module segments are 
functional. If any segment should fail to light during 
the test, the unit is faulty and must be replaced. To 
repeat the test, momentarily depress and release the 
Comp/Temp button one time. 

(4) Momentarily depress and release the US/Met- 
ric button one time. All of the display segments will 
light simultaneously for about two seconds. If any 
segment should fail to light during the test, the unit 
is faulty and must be replaced. To repeat the test, 
momentarily depress and release the Comp/Temp 
button one time. 

(5) Momentarily depress and release the US/Met- 
ric button one time, or turn the ignition switch to the 
Off position to exit the self-diagnostic mode and 
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. Faulty wiring. 
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OVERHEAD CONSOLE 
DISPLAY SEGMENTS 
MISSING 


ERRATIC COMPASS 
OPERATION 


display module. 
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Calibration incorrect. 


aN 


display module. 
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ERRATIC THERMOMETER 
OPERATION 


. Faulty sensor wiring. 





. Faulty sensor. 


oo 


display module. 


1. Display has been switched off. 


. Faulty fuse or headlamp delay 


4. Faulty compass/thermometer 


. Faulty compass/thermometer 


. Magnet or strong magnetic field 
near compass module. 


. Variance setting incorrect. 


. Faulty compass/thermometer 


. Faulty compass/thermometer 


1 Depress COMP/TEMP button to switch 
unit to compass or thermometer display 
option. 

2. Refer to Group 8L — Lamps, for 
diagnosis and service of this circuit. 

3. Refer to Group 8W — Wiring Diagrams, 
for circuit diagrams. Check and repair 
wiring, if required. 

4. Replace compass/thermometer display 

module, if required. 






































. See Self-Diagnostic Test, in this group. 
Replace compass/thermometer display 
module, if required. 












. Remove magnet and perform 
Demagnetizing Procedure, in this group. 


2. See Variation Adjustment Procedure in 
this group. 
3. See Calibration Procedure, in this group. 


4. Replace compass/thermometer display 
module, if required. 























1. See Sensor Circuit Test, in this group. 
Repair wiring, If required. 

2. See Sensor Test, in this group. Replace 
sensor, if required. 

3. Replace compass/thermometer display 
module, if required. 
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Compass/Thermometer Diagnosis 


return the compass and display module to normal 
operation. 


NOTE: If the compass functions, but accuracy is 
suspect, it may be necessary to perform a variation 
adjustment. This procedure allows the compass 
unit to accommodate variations in the earth’s mag- 
netic field strength, based on geographic location. 
See the Compass Variation Adjustment procedures, 
in this group. 


NOTE: If the compass reading has blanked out, and 
only “CAL” appears in the display module, demag- 
netizing may be necessary to remove excessive 
residual magnetic fields from the vehicle. See the 
Compass Demagnetizing procedure, in this group. 


THERMOMETER 


The thermometer function is supported by a tem- 
perature sensor, a wiring circuit, and a portion of the 


overhead console display module. The sensor is 
mounted outside the passenger compartment near 
the front and center of the vehicle. 

If any portion of the temperature sensor circuit 
fails, the thermometer display will self-diagnose the 
circuit. An “SC” (short circuit) will appear on the dis- 
play module in place of the temperature when the 
sensor is exposed to temperatures above 55°C 
(131°F), or if the sensor circuit is shorted. An “OC” 
(open circuit) will appear in place of the temperature 
when the sensor is exposed too temperatures below 
-40°C (-40°F), or if the sensor circuit is open. 

The temperature sensor circuit can also be diag- 
nosed using the following Sensor Test, and Sensor 
Circuit Test. If the temperature sensor and circuit 
are confirmed to be OK, but the temperature display 
is inoperative or incorrect, see the diagnosis for the 
Compass/Display Module in this group. For circuit 
descriptions and diagrams, refer to 8W-49 - Overhead 
Console in Group 8W - Wiring Diagrams. 
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DIAGNOSIS AND TESTING (Continued) 


SENSOR TEST | 

(1) Turn the ignition switch to the Off position. 
Unplug the temperature sensor connector. 

(2) Measure the resistance of the temperature sen- 
sor. At -40°C (-40°F), the sensor resistance is 336K 
ohms. At 55°C (140°F), the sensor resistance is 
2.488K ohms. The sensor resistance should read 
between these two values. If OK, go to the Sensor 
Circuit Test. If not OK, replace the faulty sensor. 


SENSOR CIRCUIT TEST 

(1) Turn the ignition switch to the Off position. 
Unplug the temperature sensor connector. | 

(2) Connect a jumper wire between the two termi- 
nals in the body half of the sensor connector. 
- (3) Remove the overhead console as described in 
this group. Disconnect the overhead console wiring 
‘connector. 


(4) Check for continuity between the _ sensor 


ground circuit and the ambient temperature sensor | 


signal circuit cavities of the overhead console connec- 
tor. There should be continuity. If OK, go to Step 5. If 
not OK, repair the open circuit as required. 

(5) Remove the jumper wire from the temperature 
sensor connector. Check for continuity between the 
sensor ground circuit cavity of the overhead console 
connector and a good ground. There should be no 
continuity. If OK, go to Step 6. If not OK, repair the 
short circuit as required. 

(6) Check for continuity between the ambient tem- 
perature sensor signal circuit cavity of the overhead 
console connector and a good ground. There should 
be no continuity. If OK, see the diagnosis for the 
Compass/Display Module in this group. If not OK, 
repair the short circuit as required. 


SERVICE PROCEDURES 
COMPASS VARIATION ADJUSTMENT 


Variance is the difference between magnetic north 
and geographic north. In some areas, the difference 
between magnetic and geographic north is great 
enough to cause the compass to give false readings. If 
this problem occurs, the compass variance must be 
set. | 
To set the compass variance: 

(1) Using the Variance Settings map, find your 
geographic location and note the zone number (Fig. 
1), 

(2) Turn the ignition switch to the On position. 

(3) Depress both the US/Metric, and the Comp/ 
Temp buttons. Hold the buttons down until “VAR” 
appears in the display module. This takes about five 
seconds. 

(4) Release both of the buttons. The zone number 
will appear in the display module. 
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Fig. 1 Variance Settings | 


(5) Press and release the US/Metric button to step 
through the zone numbers, until the zone number for 
your area appears in the display. 

(6) Press the Comp/Temp button to enter this zone 
number into the compass unit memory. 

(7) Confirm that the correct directions are now 
indicated. 


COMPASS CALIBRATION 


CAUTION: Do not place any external magnets, such 
as magnetic roof mount antennas, in the vicinity of 
the compass. Do not use magnetic tools when ser- 
vicing the overhead console. Pe 


The electronic compass unit features a self-cali- 
brating design, which simplifies the calibration pro- 
cedure. This feature automatically updates the 
compass calibration while the vehicle is being driven. 
This allows the compass unit to compensate for small 
changes in the residual magnetism that the vehicle 
may acquire during normal use. Do not attempt to 
calibrate the compass near large metal objects such 
as other vehicles, large buildings, or bridges. 
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NOTE: Whenever the compass is calibrated manu- 
ally, the variation number must also be reset. See 
the Compass Variation Adjustment procedure, in 
this group. 


Calibrate the compass manually as follows: 

(1) Start the engine. 

(2) Depress both the US/Metric and Comp/Temp 
buttons. Hold down both buttons until “CAL” appears 
in the display module. This takes about ten seconds, 
and appears about five seconds after “VAR” is dis- 
played. 

(3) Release both buttons. 

(4) Drive the vehicle on a level surface, away from 
large metal objects, through three or more complete 
circles in not less than 48 seconds. The “CAL” mes- 
sage will disappear from the display to indicate that 
the compass is now calibrated. 


NOTE: If the “CAL” message remains in the dis- 
play, either there is excessive magnetism near the 
compass, or the unit is faulty. Repeat the demagne- 
tizing and calibration procedures at least one more 
time. | 


NOTE: if the wrong direction is still indicated in the 
compass display, the area selected for calibration 
- may be too close to a strong magnetic field. Repeat 
the calibration procedure in another location. 


COMPASS DEMAGNETIZING 


A degaussing tool (Special Tool 6029) is used to 


demagnetize, or degauss, the overhead console front 
mounting screw and the roof panel. Equivalent units 
must be rated as continuous duty for 110/115 volts 
and 60Hz. They must also have a field strength of 
over 350 gauss at 1/4-inch beyond the tip of the 
probe. 

To demagnetize the roof panel and the console for- 
ward mounting screw, proceed as follows: 

(1) Be certain the ignition switch is in the Off posi- 
tion, before you begin the demagnetizing procedure. 

(2) Plug in the degaussing tool, while keeping the 
tool at least two feet away from the compass unit. 

(3) Slowly approach the head of the overhead con- 
sole front mounting screw with the plastic coated tip 
of the degaussing tool. Contact the head of the screw 
with the tip of the tool for about two seconds. 

(4) With the degaussing tool still energized, slowly 
back it away from the screw. When the tool is at 
least two feet from the screw head, unplug the tool. 

(5) Place an 8-1/2 X 11-inch piece of paper, ori- 
ented on the vehicle lengthwise from front to rear, on 
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the center line of the roof at the windshield header 
(Fig. 2). The purpose of the paper is to protect the 
roof panel from scratches, and to define the area to 
be demagnetized. | 


PULL TIP OF DEGAUSSING TOOL AWAY 


AT LEAST TWO FEET AND 
DISCONNECT 
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Fig. 2 Roof Demagnetizing Pattern 


(6) Plug in the degaussing tool, while keeping the 
tool at least two feet away from the compass unit. 

(7) Slowly approach the center line of the roof 
panel at the windshield header, with the degaussing 
tool plugged in. 

(8) Contact the roof panel with ii tip of the tool. 
Be sure the template is in place to avoid scratching 
the roof panel. Using a slow, back-and-forth sweeping 
motion, and allowing 1/2-inch between passes, move 
the tool at least four inches to each side of the roof 
center line, and eleven inches back from the wind- 
shield header. 

(9) With the degaussing tool still energized, slowly 
back it away from the roof panel. When the tip of the 
tool is at least two feet from the roof panel, unplug 
the tool. 

(10) Calibrate the compass and adjust the compass 
variance as described in this group. 


8V-6 OVERHEAD CONSOLE SYSTEMS 


REMOVAL AND ee 
OVERHEAD CONSOLE 


(1) Disconnect the battery negative sable 
(2) Remove the mounting screw, forward i the 
compass unit ee, 8). 
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Fig. 3 Overhead Console Remove/install 


(3) Flex the console housing outward, while press- 
ing upward to disengage the housing from the rear 
- mounting bracket. See Arrow 1 in (Fig. 3). 

(4) Slide the console rearward, until the console 
detaches from the front mounting bracket. See Arrow 
2 in (Fig. 3). 

(5) See Arrow 1 in (Fig. 4). While pressing up on 
the rear of the console, slide the console forward 
holding the front away from the headliner. See Arrow 
2 in (Fig. 4). Move the console forward until the rear 
detaches from the headliner, and becomes free. 
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_ Fig. 4 Overhead Console Remove/install 
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(6) Disconnect the wire harness connectors from 
the remote keyless entry and. aaa modules (Fig. 
5) and (Fig. 6). ae 
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_ Fig. 5 Overhead Console Wire Harnesses — 


RECEIVER - 
CONNECTOR 





RECEIVER 


— 


Fig. 6 Remote Keyless Entry Harness Connector 


(7) Reverse the removal procedures to install. Be 
sure to flex the console housing outward. near the 
remote keyless entry module until the console snaps 
onto the rear mounting bracket. | 


COMPASS/THERMOMETER/DISPLAY MODULE 


(1) Remove the overhead console as described in 
this group. 

(2) Remove the screws securing the eompacet hetnen: 
eter/display module to the overhead console housing. 

(3) Unplug the lighting harness connector from the 
compass/thermometer/display module. 

(4) Remove the module = i Byernees console 
howemie 

(5) Reverse the removal mrocedaies to ‘asiall: 


XJ 
REMOVAL AND INSTALLATION (Continued) 
TEMPERATURE SENSOR 


(1) Disconnect the battery negative cable. 
(2) Locate the temperature sensor, below the grille 
and behind the front bumper (Fig. 7). 


MOUNTING 
BOLT 


OVERHEAD 
CONSOLE 
TEMPERATURE 
SENSOR 


BOTTOM OF 
FRONT 
BUMPER 


SENSOR 
CONNECTOR 
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Fig. 7 Temperature Sensor 


(3) Unplug the temperature sensor wiring connec- 
tor. 

(4) Remove the temperature sensor mounting bolt 
and remove the sensor. 

(5) Reverse the removal procedures to install. 


SUNGLASSES STORAGE BIN 


(1) Remove the overhead console as described in 
this group. 

(2) Open the sunglasses storage bin door. 

(3) Remove the sunglasses storage bin cover plate 
(Fig. 8). 

(4) Unhook the torque spring from the wall of the 
console housing, and release the spring to the down 
position, as shown by the arrow in (Fig. 9). 

(5) Remove the sunglasses storage bin door by 
flexing the center panel. Remove the side of the door 
that has gear teeth near the pivot rod first (Fig. 10). 
The gear side of the door has a short pivot rod. Slide 
the door out of the compartment. 

(6) Remove and discard the latch spring. 
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COVER PLATE 
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Fig. 8 Sunglasses Storage Bin Cover Plate 
Remove/install 


TORQUE SPRING 
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Fig. 9 Release Torque Spring 


GEAR SHORT PIVOT ROD 


SUNGLASS BIN 


TORQUE SPRING J908E-24 


Fig. 10 Sunglasses Storage Bin Remove/Install 


(7) Install a new latch spring as shown. This may 
require flexing the housing in that area for clearance. 
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REMOVAL AND INSTALLATION (Continued) 





Fig. 11 Reading/Courtesy Lamp Lens Remove 
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(8) Install the sunglasses storage bin door in the 
open position as follows: 

(a) Make sure that the torque spring lines up 
with the slot in the long pivot rod, then insert the 
long pivot rod into the compartment. 

(b) Flex the center panel and snap the short 
pivot rod into place. | 

(c) Hook the torque spring back over the wall. 

(d) Cycle the door several times to ensure that 
the door functions properly. 

(9) Snap the cover plate back into position as 
shown in (Fig. 8). Some pressure from the inside of 
the bin may be required to engage all six snaps. 


XJ 
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Fig. 12 Reading/Courtesy Lamp Lens Install 


READING/COURTESY LAMP BULBS 


(1) Make a hook in the end of a large paper clip or 
wire (approximately 0.06 inches in diameter). Insert 
the wire into the hole in the lens and pull downward 
(Fig. 11). 

(2) Set the lens aside and replace the bulb. 

(3) Replace the lens by inserting the tab on the 
thin portion of lens into the mating slot on the con- 
sole. Push upwards on the opposite end of the lens 
until it snaps into place (Fig. 12). 
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GENERAL INFORMATION 
INTRODUCTION 


This Group is divided into two stand alone sections; 
XJ and XJ Right Hand Drive (XJ-RHD). Separate cir- 
cuit descriptions and wiring diagrams are provided for 
each vehicle. Each section contains a Contents list for 
the wiring diagrams and circuit descriptions. 

The complete XJ circuit descriptions and wiring 
diagrams are printed first, followed by those for XJ- 
RHD. The heading at the top of each page identifies 
the vehicle covered in the section. 


DESCRIPTION AND OPERATION 
HOW TO USE THIS GROUP 


The purpose of this group is to show the electrical cir- 
cuits in a clear, simple fashion and to make trouble- 
shooting easier. Components that work together are 
shown together. All electrical components used in a spe- 
cific system are shown on one diagram. The feed for a 
system is shown at the top of the page. All wires, con- 
nectors, splices, and components are shown in the flow 
of current to the bottom of the page. Wiring which is not 
part of the circuit represented is referenced to another 
page/section, where the complete circuit is shown. In 
addition, all switches, components, and modules are 
shown in the at rest position with the doors closed 
and the key removed from the ignition. 


If a component is part of several different circuits, 
it is shown in the diagram for each. For example, the 
headlamp switch is the main part of the exterior 
lighting, but it also affects the interior lighting and 
the chime warning system. It is important to real- 
ize that no attempt is made on the diagrams to 
represent components and wiring as_ they 
appear on the vehicle. For example, a short 
piece of wire is treated the same as a long one. 
In addition, switches and other components are 
shown as simply as possible, with regard to 
function only. 


SECTION IDENTIFICATION 


Sections in Group 8W are organized by sub-sys- 
tems. The sections contain circuit operation descrip- 
tions, helpful information, and system diagrams. The 
intention is to organize information by system, con- 
sistently from year to year. 


CONNECTOR/GROUND LOCATIONS 


Section 8W-90 contains connector/ground location 
illustrations. The illustrations contain the connector/ 
ground number and component identification. Con- 
nector/ground location charts in Section 8W-90 
reference the illustration number for components and 
connectors. | 

Section 8W-80 shows each connector and the cir- 
cuits involved with that connector. The connectors 
are identified using the number on the Diagram 
pages. 
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SPLICE LOCATIONS , 

Splice Location charts in Section 8W-70 show the 
entire splice, and provide references to other sections 
the splice serves. 

Section 8W-95 contains illustrations that show the 
general location of the splices in each harness. The 
illustrations show the splice by number, and provide 
a written location. 


NOTES, CAUTIONS, and WARNINGS 


Throughout this group additional important infor- 
mation is presented in three ways; Notes, Cautions, 
and Warnings. | 
NOTES are used to help describe how switches or 
components operate to complete a particular circuit. 
They are also used to indicate different conditions 
that may appear on the vehicle. For example, an 
up-to and after condition. , 

CAUTIONS are used to indicate information that 
could prevent making an error that may damage the 
vehicle. 

WARNINGS provide information to prevent. per- 
sonal injury and vehicle damage. Below is a list of 
general warnings that should be followed any time a 
vehicle is being serviced. 


WARNING: ALWAYS WEAR SAFETY GLASSES FOR 
EYE PROTECTION. 


WARNING: USE SAFETY STANDS ANYTIME A PRO- 
CEDURE REQUIRES BEING UNDER A VEHICLE. 


WARNING: BE SURE THAT THE IGNITION SWITCH 
ALWAYS IS IN THE OFF POSITION, UNLESS THE 
PROCEDURE REQUIRES IT TO BE ON. 


WARNING: SET THE PARKING BRAKE WHEN 
WORKING ON ANY VEHICLE. AN AUTOMATIC 
TRANSMISSION SHOULD BE IN PARK. A MANUAL 
TRANSMISSION SHOULD BE IN NEUTRAL. 


WARNING: OPERATE THE ENGINE ONLY IN A 
WELL-VENTILATED AREA. | 


WARNING: KEEP AWAY FROM MOVING PARTS 
WHEN THE ENGINE IS RUNNING, ESPECIALLY THE 
FAN AND BELTS. 


WARNING: TO PREVENT SERIOUS BURNS, AVOID 
CONTACT WITH HOT PARTS SUCH AS THE RADIA- 
TOR, EXHAUST MANIFOLD(S), TAIL PIPE, CATA- 
LYTIC CONVERTER, AND MUFFLER. 
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WARNING: DO NOT ALLOW FLAME OR SPARKS 


NEAR THE BATTERY. GASES ARE ALWAYS 
PRESENT IN AND AROUND THE BATTERY. 


WARNING: ALWAYS REMOVE RINGS, WATCHES, 
LOOSE HANGING JEWELRY, AND LOOSE CLOTHING. 


WIRE CODE IDENTIFICATION 


Each wire shown in the diagrams contains a code 
(Fig. 1) which identifies the main circuit, part of the 
main circuit, gauge of wire, and color. The color is 
shown as a two letter code which can be identified by 
referring to the Wire Color Code Chart (Fig. 2) 


LB/YL 


A 2 18 


COLOR OF WIRE 
(Light Blue with Yellow Tracer) 


GAUGE OF WIRE 
(18 Gauge} 





PART OF MAIN CIRCUIT 
(Varies Depending on Equipment) 


MAIN CIRCUIT IDENTIFICATION 
J9S8W-37 


Fig. 1 Wire Code Identification 


STANDARD 
TRACER 
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Fig. 2 Wire Color Code Chart 
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CIRCUIT IDENTIFICATION 


All circuits in the diagrams use an alpha/numeric 
code to identify the wire and its function (Fig. 3). To 
identify which circuit code applies to a system, refer 
to the Circuit Identification Code Chart. This chart 
shows the main circuits only and does not show the 
secondary codes that may apply to some models. 


CIRCUIT FUNCTION 


A Battery Feed 

Brake Controls 

Climate Controls 

Diagnostic Circuits 

Dimming Illumination Circuits 
Fused Circuits (Secondary Feed) 
Monitoring Circuits (Gauges) 
Open 

Not Used 

Open | 

Powertrain Control Module 
Exterior Lighting 

Interior Lighting 

ESA Module 

Not Used 

Power Option (Battery Feed) 
Power Options (Battery Feed) 
Passive Restraint 
Suspension/Steering 
Transmission/ Transaxle/ Transfer Case 
Open 

Speed Control, Washer/Wiper 
Open 

Audio Systems 

Open 

Grounds 


B 
& 
D 
“= 
F 
G 
H 
| 
J 
K 
L 
M 
N 
O 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
"4 


9ABW-190 





Fig. 3 Circuit Identification 


CONNECTORS 


Connectors shown in the diagrams are identified 
using the international standard arrows for male and 
female terminals (Fig. 4). A connector identifier is 
placed next to the arrows to indicate the connector 
number (Fig. 4). 
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(MALE TERMINAL) (CONNECTOR 
- IDENTIFICATION | 
~. J NUMBER) 
C101 
(FEMALE in| 
TERMINAL) Al 
12RD 
| GAB W-191 


Fig. 4 Connector Identification 


For viewing connector pin outs, with two terminals 
or greater, refer to section 8W-80. This section iden- 
tifies the connector by number and provides terminal 
numbering, circuit identification, wire colors, and 
functions. 

All connectors are viewed from the terminal end 
unless otherwise specified. To find the connector loca- 
tion in the vehicle refer to section 8W-90. This sec- 
tion uses the connector identification number from 


the wiring diagrams to provide a figure number ref- 


erence. 


TAKE OUTS 


The abbreviation T/O is used in the component 
location section to indicate a point in which the wir- 
ing harness branches out to a component. 


SYMBOLS 


Various symbols are used throughout the Wiring 
Diagrams. These symbols can be identified by refer- 
ring to the symbol identification chart (Fig. 5). 
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THERMISTOR 
GAUGE 
SENSOR 


FUEL INJECTOR 
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PRESSURE SWITCH 


GR MERCURY SWITCH | as | 


DIODE OR RECTIFIER 


Fig. 5 Symbol Identification 
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ELECTROSTATIC DISCHARGE (ESD) SENSITIVE 
DEVICES 


All ESD sensitive components are solid state and a 
symbol (Fig. 6) is used to indicate this. When han- 
dling any component with this symbol comply with 
the following procedures to reduce the possibility of 
electrostatic charge build up on the body and inad- 
vertent discharge into the component. If it is not 
known whether the part is ESD sensitive, assume 
that it is. 

(1) Always touch a known good ground before han- 
dling the part. This should be repeated while han- 
dling the part and more frequently after sliding 
across a seat, sitting down from a standing position, 
or walking a distance. 

(2) Avoid touching electrical terminals of the part, 
unless instructed to do so by a written procedure. 

(3) When using a voltmeter, be sure to connect the 
ground lead first. 

(4) Do not remove the part from its protective 
packing until it is time to install the part. 

(5) Before removing the part from its package, 
ground the eae to a known good aati on the 
vehicle. | 
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| Fig. 6 Electrostatic Discharge Symbol 
DIAGNOSIS AND TESTING 


TROUBLESHOOTING TOOLS 


When diagnosing a problem in an electrical circuit 
there are several common tools necessary. These oor 
are listed and explained below. © 
—@ Jumper Wire - This is a test wire used i; con- 
nect two points of a circuit. It can be used to bypass 
an open in a circuit. 


WARNING: NEVER USE A JUMPER WIRE ACROSS 
A LOAD, SUCH AS A MOTOR, CONNECTED 
BETWEEN A BATTERY FEED AND GROUND. 


e Voltmeter - Used to check for voltage on a cir- 
cuit. Always connect the black lead to a known good 
ground and the red lead to Ne postive side of the 
circuit. 
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CAUTION: Most of the electrical components used 
in today’s vehicle are solid state. When checking 
voitages in these circuits use a meter with a 10-me- 
gohm or greater impedance. | 


e Ohmmeter - Used to check the resistance 
between two points of a circuit. Low or no resistance 
in a circuit means good continuity. .. 


CAUTION: - Most of the electrical components used 
in today’s vehicle are Solid State. When checking 
resistance in these circuits use a meter with a 
10-megohm or greater impedance. In addition, make 
sure the power is disconnected from the circuit. 
Circuits that are powered up by the vehicle electri- 
cal system can cause damage to the equipment and 
provide false readings. 


e Probing Tools - These tools are used for probing 
terminals in connectors (Fig. 7). Select the proper 
size tool from Special Tool Package 6807, and insert 
it into the terminal being tested. Use the other end 
of the tool to insert the meter probe. 


SPECIAL TOOL 
6801 





PROBING 
END 9A8W-233 


Fig. 7 Probing Tool 
INTERMITTENT AND POOR CONNECTIONS 


Most intermittent electrical problems are caused 
by faulty electrical connections or wiring. It is also 
possible for a sticking component or relay to cause a 
problem. Before condemning a component o or wiring 
assembly check the following items. 

e Connectors are fully seated 

e Spread terminals, or terminal push out 

e Terminals in the wiring assembly are fully 
seated into the connector/component and locked in 
position 

e Dirt or corrosion on the terminals. Any amount 
of corrosion or dirt could cause an intermittent prob- 
lem | 

e Damaged connector/component casing exposing 
the item to dirt and moisture 

e Wire insulation that has rubbed through causing 
a short to ground 

e Wiring broke inside of the insulation 
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DIAGNOSIS AND TESTING (Continued) 
TROUBLESHOOTING TESTS 


Before beginning any tests on a vehicles electrical 
system use the Wiring Diagrams and study the cir- 
cuit. Also refer to the Troubleshooting Wiring Prob- 
lems section in this section. 


TESTING FOR VOLTAGE 

(1) Connect the ground lead of a voltmeter to a 
known good ground (Fig. 8). 

(2) Connect the other lead of the voltmeter to the 
selected test point. The vehicle ignition may need to 
be turned ON to check voltage. Refer to the appropri- 
ate test procedure. 
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Fig. 8 Testing for Voltage 


TESTING FOR CONTINUITY 

(1) Remove the fuse for the circuit being checked 
or, disconnect the battery. 

(2) Connect one lead of the ohmmeter to one side 
of the circuit being tested (Fig. 9). 

(3) Connect the other lead to the other end of the 
circuit being tested. Low or no resistance means good 
continuity. 


TESTING FOR A SHORT TO GROUND 

(1) Remove the fuse and disconnect all items 
involved with the fuse. 

(2) Connect a test light or a voltmeter across the 
terminals of the fuse. 

(3) Starting at the fuse block, wiggle the wiring 
harness about six to eight inches apart and watch 
the voltmeter/test lamp. 

(4) If the voltmeter registers voltage or the test 
lamp glows, there is a short to ground in that gen- 
eral area of the wiring harness. 
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Fig. 9 Testing for Continuity 


TESTING FOR A SHORT TO GROUND ON 
FUSES POWERING SEVERAL LOADS 

(1) Refer to the wiring diagrams and disconnect or 
isolate all items on the fused circuit. 

(2) Replace the blown fuse. 
. (3) Supply power to the fuse by turning ON the 
ignition switch or re-connecting the battery. 

(4) Start connecting the items in the fuse circuit 
one at a time. When the fuse blows the circuit with 
the short to ground has been isolated. 


TESTING FOR A VOLTAGE DROP 

(1) Connect the positive lead of the voltmeter to 
the side of the circuit closest to the battery (Fig. 10). 

(2) Connect the other lead of the voltmeter to the 
other side of the switch or component. 

(3) Operate the item. 

(4) The voltmeter will show the difference in volt- 
age between the two points. 


TROUBLESHOOTING WIRING PROBLEMS 


When troubleshooting wiring problems there are 
six steps which can aid in the procedure. The steps 
are listed and explained below. Always check for non- 
factory items added to the vehicle before doing any 
diagnosis. If the vehicle is equipped with these items, 
disconnect them to verify these add-on items are not 
the cause of the problem. | 

(1) Verify the problem. 

(2) Verify any related symptoms. Do this by per- 
mine operational checks on components that are 


in the same circuit. Refer to the wiring diagrams. 
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DIAGNOSIS AND TESTING (Continued) 
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Fig. 10 Testing for Voltage Drop 


(3) Analyze the symptoms. Use the wiring dia- 
grams to determine what the circuit is doing, where 
the problem most likely is occurring and where the 
diagnosis will continue. 

(4) Isolate the problem area. 

(5) Repair the problem. © 

(6) Verify proper operation. For this step check for 
proper operation of all items on the repaired circuit. 
Refer to the wiring diagrams. 


SERVICE PROCEDURES 
WIRING REPAIR | 


When replacing or repairing a wire, it is important 
that the correct gauge be used as shown in the wir- 
ing diagrams. The wires must also be held securely 
in place to prevent damage to the insulation. 

(1) Disconnect battery negative cable 

(2) Remove 1 inch of insulation from each end of 
the wire. 

(3) Place a piece of heat shrink tubing over one 
side of the wire. Make sure the tubing will be long 
enough to cover and seal the entire repair area. 

(4) Spread the strands of the wire apart on each 
part of the exposed wire (example 1). (Fig. 11) 

(5) Push the two ends of wire together until the 
strands of wire are close to the insulation (example 
2) (Fig. 11) 

(6) Twist the wires together (example 3) (Fig. 11) 
(7) Solder the connection together using rosin core 
type solder only. Do not use acid core solder. 
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(8) Center the heat shrink tubing over the joint, 
and heat using a heat gun. Heat the joint until the 
tubing is tightly sealed and sealant comes out of both 
ends of the tubing. 

(9) Secure the wire to the existing ones to prevent 
chafing or damage to the insulation 

(10) Connect battery and test all affected systems. 


EXAMPLE 1 







EXAMPLE 2 





EXAMPLE 3 


918W-20 
Fig. 11 Wire Repair | 


TERMINAL/CONNECTOR REPAIR-MOLEX 
CONNECTORS 


(1) Disconnect battery. 

(2) Disconnect the connector from its mating half/ 
component. 

(3) Insert the terminal releasing special tool 6742 
into the terminal end of the connector (Fig. 12). 


CONNECTOR 





SPECIAL TOOL 
6742 , 9ABW-234 


Fig. 12 Molex Connector Repair 
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SERVICE PROCEDURES (Continued) 


(4) Using special tool 6742 release the locking fin- 
gers on the terminal (Fig. 13). 

(5) Pull on the wire to remove it from the connector. 

(6) Repair or replace the connector or terminal, as 
necessary. 






SPECIAL 
TOOL 
6934 


CONNECTOR | 






wooovc”reoeveo yo 
— WOO GY @ © 






ooooo oV eo 


eee 
Fig. 15 Removing Wire Terminal 





SPECIAL TOOL 
JT 6742 9A48W-235 
Fig. 13 Using Special Tool 6742 

TERMINAL/CONNECTOR REPAIR—THOMAS AND — 

BETTS CONNECTORS SS = 
(1) Disconnect battery. Bg 
(2) Disconnect the connector from its mating half/ a. 

component. SINGLE 
(3) Push in the two lock tabs on the side of the LOCK 

connector (Fig. 14). TAB 





803f588c 


Fig. 16 Single Lock Tab 


CONNECTOR REPLACEMENT 


(1) Disconnect battery. 

(2) Disconnect the connector that is to be repaired 
from its mating half/component 2? 

(3) Remove the connector locking wedge, if 
required (Fig. 17) 


CONNECTOR 





TABS 


803f588a 


Fig. 14 Thomas and Betts Connector Lock Release Tabs 


(4) Insert the probe end of special tool 6934 into 
the back of the connector cavity (Fig. 15). 
(5) Grasp the wire and tool 6934 and slowly 
remove the wire and terminal from the connector. 
(6) Repair or replace the terminal. e 
(7) Install the wire and terminal in the connector. CONNECTOR LOCKING 
Fully seat the terminal in the connector. WEDGE TAB 928W-143 
(8) Push in the single lock tab on the side of the 
connector (Fig. 16). 





Fig. 17 Connector Locking Wedge 
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SERVICE PROCEDURES (Continued) 


(4) Position the connector locking finger away from 
the terminal using the proper pick from special tool 
kit 6680. Pull on the wire to remove the terminal 
from the connector (Fig. 18) (Fig. 19). 

(5) Reset the terminal locking tang, if it has one. 

(6) Insert the removed wire in the same cavity on 
the repair connector. 

(7) Repeat steps four through six for each wire in 
the connector, being sure that all wires are inserted 
into the proper cavities. For additional connector pin- 
out identification, refer to the wiring diagrams. 

(8) Insert the connector locking wedge into the 
repaired connector, if required. _ 

(9) Connect connector to its mating half/compo- 
nent. 

(10) Connect battery and test all affected systems. 






CONNECTOR 


SPECIAL TOOL 


KIT 6680 9ABW-236 


Fig. 18 Terminal Removal 






FROM 
SPECIAL TOOL 
KIT 6680 


CONNECTOR 


9ABW-237 


Fig. 19 Terminal Removal Using Special Tool 


CONNECTOR AND TERMINAL REPLACEMENT 


(1) Disconnect battery. 
(2) Disconnect the connector (that is to be 
repaired) from its mating half/component. 
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(3) Cut off the existing wire connector directly 
behind the insulator. Remove six inches of tape from 
the harness. 

(4) Stagger cut all wires on the harness side at 
1/2 inch intervals (Fig. 20). 

(5) Remove 1 inch of insulation from each wire on 
the harness side. 

(6) Stagger cut the matching wires on the repair 
connector assembly in the opposite order as was done 
on the harness side of the repair. Allow extra length 
for soldered connections. Check that the overall 


length is the same as the original (Fig. 20). 
REPAIR SIDE 


STAGER CUTS 





HARNESS WIRES 928W-145 


Fig. 20 Stagger Cutting Wires 


(7) Remove 1 inch of insulation from each wire. 

(8) Place a piece of heat shrink tubing over one 
side of the wire. Be sure the tubing will be long 
enough to cover and seal the entire repair area. 

(9) Spread the strands of the wire apart on each 
part of the exposed wires. 

(10) Push the two ends of wire together until the 
strands of wire are close to the insulation. 

(11) Twist the wires together. 

(12) Solder the connection together using rosin 
core type solder only. Do not use acid core solder. 

(13) Center the heat shrink tubing over the joint 
and heat using a heat gun. Heat the joint until the 
tubing is tightly sealed and sealant comes out of both 
ends of the tubing , 

(14) Repeat steps 8 through 13 for each wire. 

(15) Re-tape the wire harness starting 1-1/2 inches 
behind the connector and 2 inches past the repair. 

(16) Re-connect the repaired connector. 

(17) Connect the battery, and test all affected sys- 
tems. 


TERMINAL REPLACEMENT 


(1) Disconnect battery. 

(2) Disconnect the connector being repaired from 
its mating half. Remove connector locking wedge, if 
required (Fig. 21). | 
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SERVICE PROCEDURES (Continued) 


(3) Remove connector locking wedge, if required 
(Fig. 21). 


CONNECTOR 





CONNECTOR LOCKING 
WEDGE TAB 


928W-143 


Fig. 21 Connector Locking Wedge Tab (Typical) 


(4) Position the connector locking finger away 
from the terminal using the proper pick from special 
tool kit 6680. Pull on the wire to remove the terminal 
from the connector (Fig. 22) (Fig. 23). 





CONNECTOR 


SPECIAL TOOL 


KIT 6680 9ABW-236 


Fig. 22 Terminal Removal 


(5) Cut the wire 6 inches from the back of the 
connector. | 

(6) Remove 1 inch of insulation from the wire on 
the harness side. 

(7) Select a wire from the terminal repair assem- 
bly that best matches the color wire being repaired. 

(8) Cut the repair wire to the proper length and 
remove 1 inch of insulation. 

(9) Place a piece of heat shrink tubing over one 
side of the wire. Make sure the tubing will be long 
enough to cover and seal the entire repair area. 

(10) Spread the strands of the wire apart on each 
part of the exposed wires. 

(11) Spread the strands of the wire apart on each 
part of the exposed wires. 
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FROM 
SPECIAL TOOL 
KIT 6680 a 
ge 
CONNECTOR 9A48W-237 


Fig. 23 Terminal Removal Using Special Tool 


(12) Push the two ends of wire together until the 
strands of wire are close to the insulation. 

(13) Twist the wires together. 

(14) Solder the connection together using rosin 
core type solder only. Do not use acid core solder. 

(15) Center the heat shrink tubing over the joint 
and heat using a heat gun. Heat the joint until the 
tubing is tightly sealed and sealant comes out of both 
ends of the tubing. 

(16) Insert the repaired wire into the connector. 

(17) Install the connector locking. wedge, if 
required, and reconnect the connector to its mating 
half/component. | 

(18) Re-tape the wire harness starting 1-1/2 inches 
behind the connector and 2 inches past the repair. 

(19) Connect battery, and test all affected systems. 


DIODE REPLACEMENT 

(1) Disconnect the battery. 

(2) Locate the diode in the harness, and remove 
the protective covering. | 

(3) Remove the diode from the harness, pay atten- 
tion to the current flow direction (Fig. 24). 


5 ee CURRENT FLOW 


BAND AROUND DIODE 
INDICATES CURRENT FLOW 


DIODE AS SHOWN IN 
THE DIAGRAMS 


| 948W-197 
Fig. 24 Diode Identification 
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SERVICE PROCEDURES (Continued) 


(4) Remove the insulation from the wires in the (6) Solder the connection together using rosin core 
harness. Only remove enough insulation to solder in type solder only. Do not use acid core solder. 
the new diode. (7) Tape the diode to the harness using electrical 


(5) Install the new diode in the harness, making tape making, sure the diode is completely sealed 
sure current flow is correct. If necessary refer to the from the elements. 


appropriate wiring diagram for current flow. (8) Re-connect the battery, and test affected systems. 
SPECIAL TOOLS 
WIRING/TERMINAL 

Probing Tool Package 6807 © Terminal Removing Tool 6932 


Terminal Removing Tool 6934 





Terminal Pick 6680 
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8W-02 COMPONENT INDEX 


GENERAL INFORMATION 
INTRODUCTION 


This section provides an alphabetical listing of all 
the components covered in group 8W. For information 
on system operation, refer to the appropriate section 
of the wiring diagrams. | 








8W - 02-2 : 8W-02 COMPONENT INDEX XJ 
COMPONENT/SECTION INDEX 

Component Section Component Section 
AIG COMDIESSO! niceastcewevaduhaneeeebaees waad 8W-42 HOW eG eat canoe a barks aaa: aaa eee ee 8W-41 
ABS Mall Relay .oc2< owink oon deuce dys stoners ees 8W-35 Hydraulic Control Unit... ........ ee ee ee 8W-35 
ABS Pump Motor Relay.............-.--2 eee ees 8W-35 Idle Air Control (IAC) Motor............... ena a4 8W-30 
ABS Waring AMD osc0002e-s deur mdierdcnek eens 8W-35 OHUON Ol senna paceticndoedeoAdedaeeges oa.ne 8W-30 
Ambient Temperature Sensor. ...........0-. 0 eee eee 8W-49 (ONION SWNCN ct cacvcwulies cue tes Se adeerae ss 8W-30 
Automatic Shut Down (ASD) Relay...............-. 8W-30 Instrument Cluster... 2.0.0.0... cee eee 8W-40 
BaCCUS LAM0S occ ccrweodses eee ene crswesanniens 8W-51 Instrument Panel IIlumination Lamps.......... 1... BW-44 
Battery Temperature Sensor................0000- 8W-30 Intake Air Temperature (IAT) Sensor............... 8W-30 
Blower Motor. ........ 0.0.00 ccc cece eee eee eee 8W-42 Intermittent Wipers ........... 00.02. eee eee ee eee 8W-53 
Brake Warning LAW ciccccsinwecswres eee eaae tes 8W-40 Pei Rey s20c0: have wade iees ete ede sess 8W-54 
Buzzer Module........... 0.00 cece eee eee eens 8W-44 LICCNSE. LAME <24xc0ten24ddead oe eee o ene neers 8W-51 
Camshaft Position Sensor..............0-0 0 ee eees 8W-30 Low Washer Fluid Warning Lamp.................. 8W-53 
CACO LAM) oc cre soak ad coon ae Pinan banker oe ae 8W-44 Malfunction Indicator Lamp (MIL) .............. 8W-30, 40 
OCD BUS sc cccuporehseenecetie bs bree ss or enses 8W-30, 35 Manifold Absolute Pressure (MAP) Sensor........... 8W-30 
Center High Mounted Stop Lamps (CHMSL)......... 8W-51 Manual Transmission Up-Shift Lamp............ 8W-30, 40 
Chalind SVS 52.0545 4epde cr eeiemstereeweeae ed 8W-20 Oil Pressure Gauge... 1.2... cece ee ees 8W-40 
Cia LIGHtCl snc cedceudeneees sn nae eh eee bate 8W-41 Oil Pressure Warning Lamp.................0.05- 8W-40 
Combination Flasher. ......... 0.0... c cece eee eee 8W-52 Overhead Console... 0.0... 0. eee eee 8W-49 
Controller Anti-Lock Brake... 2... 20.0... ee eee 8W-35 Overhead Console Lamps ................ 00002 8W-49 
OOURCSY LAND iia eicres cree ewes bokeremeetosses 8W-44 PAN Lai DS ss patauees cata aareee ru euenacens 8W-50 
Crankshaft Position Sensor................00 00s 8W-30 Park/Neutral Position Switch.................008. 8W-31 
Data Link GONNGCIOl . 6c cic awww veemcs eo eaw eons 8W-30 Power Distribution... 00.00.0000 c eee eee eee ee —« BW-11 
Daytime Running Lamp (DRL) Module.............. 8W-50 Power Mirrors... 0.0... eee eee eee eee 8W-62 
DOM LAMY sica.ta40csees ee os ees oA 8W-44 ad Ca): 8W-63 
Dome/Reading LampS............ 0.0 cee ee eee. 8W-44 Power Steering Pressure Switch.................. 8W-30 
DOdr LOCK Relay + ccs.2p2a gudanenwsd ca nawead hele es 8W-61 Powertrain Control Module..................05- . 8W-30 
DOOrUNIOCK Relay vcs wsever cers seen ees sce dus S8W-61 RACIAOl FAN AGIA eo. ae cdedcavaddasenednet eed . 8W-42 
Engine Coolant Temperature Warning Lamp......... 8W-40 PaGIO gn cox ake wae ae hede dhe ohne eee nueee ss 8W-47 
Engine Coolant Temperature Gauge................ 8W-40 Rear Window Defogger...............0 eee eee eee 8W-48 
Engine Coolant Temperature Sensor................ 8W-30 Rear WIGS cc ia owe hoe caeeeeandid sx doses ines os 8W-53 
Engine Starter Motor.............0 ess ceeeen ene: 8W-21 Rey Cat aes d canned tae de nag asada anya sane 8W-11 
Evap/Purge Solenoid ..............0e eee e eee eens 8W-30 Remote Keyless Entry Module...................0-. 8W-61 
Extended Idle Switch (Police Package) ............. 8W-30 AiG TUN Belay cca ceerseedoreses sede taaaals 8W-54 
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8W-10 FUSE/FUSE BLOCK 


DESCRIPTION AND OPERATION tem operation, refer to the appropriate section of the 
wiring diagrams. | _. 
INTRODUCTION 


This section covers the Fuse Block and all circuits 
involved with it. For additional information on sys- 
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8W-15 GROUND DISTRIBUTION 


DESCRIPTION AND OPERATION 
INTRODUCTION 


This section identifies the grounds, splices that 
connect to those grounds, and the components that 


connect those grounds. For additional information on — 
system operation, refer to the appropriate section of 
the wiring diagrams. For an illustration of the phys- 
ical location of each ground, refer to group 8W-90. . 
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8W-20 CHARGING SYSTEM 


DESCRIPTION AND OPERATION 


CHARGING SYSTEM 


The charging system is an integral part of the bat- 
tery and starting systems. Because all these systems 
work in conjunction, diagnose and test them together. 

Circuit All connects to the generator output termi- 
nal and fuse 1 in the Power Distribution Center 
(PDC). Circuit AO connects the battery to the PDC. 
Circuit ZO provides ground for the generator. 

When the ignition switch is in either the START or 
RUN positions, it connects circuit Al from fuse 8 in 
the PDC to circuit A21. Circuit A21 splices to supply 
current to the coil side of the Automatic Shut Down 
(ASD) relay. The Powertrain Control Module (PCM) 
provides ground for the relay on circuit K51. Circuit 
K51 connects to cavity C3 of the PCM. 

When the PCM grounds the ASD relay, contacts 
inside the relay close and connect circuit A18 from 
the fuse 20 in the PDC to circuit A142. Circuit A142 
splices to the generator field terminal. 

The PCM has an internal voltage regulator that 
controls generator output. The PCM controls the gen- 
erator field on circuit K20. Circuit K20 connects to 
PCM cavity B10. 

When the engine operates and there is current in 
the generator field, the generator produces a B+ volt- 


age. The generator supplies B+ voltage to the battery 
through the All and AO circuits. | 


HELPFUL INFORMATION 

e The ignition switch also connects circuit Al with 
circuits A41, A838, and A48. 

e Circuit A21 also splices to power fuse 17 in the 
fuse block. 

e Circuit A21 also powers the coil side of the fuel 
pump relay. 

e The ASD relay supplies battery voltage for the 
fuel injectors, ignition coil, and the heated oxygen 
sensors. The fuel pump relay powers the fuel pump 
module. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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8W-21 STARTING SYSTEM 


DESCRIPTION AND OPERATION 


STARTING SYSTEM—AUTOMATIC 
TRANSMISSIONS 


Circuit AO from the battery is double crimped at 
the positive battery post. One branch of circuit AO 
(battery positive cable) connects to the engine starter 
motor. The other AO branch supplies voltage to the 
bus bar in the Power Distribution Center (PDC). 

Fuse 3 in the PDC supplies battery voltage to the 
contact side of the engine starter motor relay on cir- 
cuit A4. When the coil side of the engine starter 
motor relay energizes, the contacts close and connect 
circuit A4 to circuit T40. Circuit T40 supplies battery 
voltage to the starter motor solenoid. 


The ignition switch supplies battery voltage to the | 


coil side of the starter motor relay on circuit A41 
when the key is moved to the START position and 
the PARK/NEUTRAL position switch is closed. 
Ground for the coil side of the starter motor relay is 
supplied by the PARK/NEUTRAL position switch. 
Circuit T41 connects the coil side of the relay to the 
PARK/NEUTRAL position switch. 

When the starter motor relay energizes and the 
contacts close, circuit T40 supplies battery voltage to 
the starter motor solenoid. Circuit AO from the bat- 
tery supplies voltage to the starter motor when the 
solenoid energizes. 


STARTING SYSTEM—MANUAL TRANSMISSION 


Circuit AO from the battery is double crimped at 
the positive battery post. One branch of circuit AO 


(battery positive cable) connects to the battery 
starter motor. The other AO branch supplies voltage 
to the bus bar in the Power Distribution Center 
(PDC). | , 

Fuse 3 in the PDC supplies battery voltage to the 
contact side of the engine starter motor relay on cir- 
cuit A4. When the coil side of the engine starter 
motor relay energizes, the contacts close and connect 
circuit A4 to circuit T40. Circuit T40 supplies battery 
voltage to the starter motor solenoid. 

The ignition switch supplies battery voltage to the 
coil side of the starter motor relay on circuit A41 
when the key is moved to the START position. Cir- 
cuit Z1 provides ground for the coil side of the relay. 

When the starter motor relay energizes and the 
contacts close, circuit T40 supplies battery voltage to 
the starter motor solenoid. Circuit AO from the bat- 
tery supplies voltage to the starter motor when the 
solenoid energizes. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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DESCRIPTION AND OPERATION 
IGNITION SWITCH 


Circuit Al from fuse 8 in the power distribution 
center (PDC), supplies battery voltage to the ignition 
switch. Depending upon position, the ignition switch 
powers circuits A21, A38, A41, or A48. 


START POSITION 

In the START position, the ignition switch connects 
circuit Al to circuit A41. Circuit A41 connects to the 
coil side of the starter motor relay. 

Additionally in’ the START position, the case 
grounded ignition switch provides ground for the 
brake lamp switch and the warning lamps in the 
instrument cluster. 


START OR RUN POSITION 

In the START or RUN position, the ignition switch 
connects circuit Al to circuit A21. Circuit A21 splices 
to power fuse 17 in the fuse block and the coil side of 
the Automatic Shut Down (ASD) relay and the fuel 
pump relay. 


RUN (ONLY) POSITION 

When the ignition switch is in the RUN position, it 
connects circuit Al to circuit A38. Circuit A38 splices 
to power fuses 1, 3, 7 and 10 in the fuse block. Cir- 
cuit A38 also connects to the circuit breaker in cavity 
6 of the fuse block. 


WIRING DIAGRAM INDEX ..............-... 5 


ACCESSORY OR RUN POSITIONS 

In the ACCESSORY or RUN positions, the ignition 
switch connects circuit Al to circuit A48. Circuit A48 
connects to a bus bar in the fuse block that feeds 
fuses 2 and 5. 


BATTERY FEED 


Circuit Al4 from fuse 6 in the Power Distribution 
Center (PDC) supplies battery voltage to cavity A22 
of the Powertrain Control Module (PCM). 


HELPFUL INFORMATION 
Circuit Al4 also supplies power to the contact sides 
of the fuel pump relay. , ) 


GROUND 

Circuit Z12 connects to cavities A31 and A32 of the 
PCM. The Z12 circuit provides ground for PCM inter- 
nal drivers that operate high current devices like the 
injectors and ignition coil. 

Internal to the PCM, the power (device) ground cir- 
cuit connects to the PCM sensor return circuit (from 
circuit K4). 


HELPFUL INFORMATION 

e The grounding point for circuit “12 is the right 
rear of the engine. 

e If the system loses ground for the Z12 circuits at 
the rear of the engine, the vehicle will not operate. 
Check the connection at the ganged-ground circuit 
eyelet. 
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DATA LINK CONNECTOR 

Circuit F39 from the Power Distribution Center (PDC) 
supplies battery voltage to the data link connector. 

Circuit T137 from the Transmission Control Mod- 
ule (TCM) connects to the data link connector. Cir- 
cuit T137 originates at cavity C4 of the TCM. 

Circuit D20 connects to cavity C29 of the PCM. 
Circuit D20 is the SCI receive circuit for the Power- 
train Control Module (PCM). Circuit D21 connects to 
cavity C27 of the PCM and cavity A8 of the Control- 
ler- Anti Lock Brakes. Circuit D21 is the SCI trans- 
mit circuit for the PCM. CCD Bus Circuits D1 and 
D2 connect to the data link connector. 

Circuits Z11 and Z12 provide ground for the data 
link connector. Circuit Z12 also connects to cavities 
A31 and A382 of the PCM. 


AUTOMATIC SHUT DOWN (ASD) RELAY 

When the ignition switch is in either the START or 
RUN position, it connects circuit Al from fuse 8 in 
the Power Distribution Center (PDC) to circuit A21. 
Circuit A21 supplies battery voltage to the coil side of 
the Automatic Shut Down (ASD) relay. The Power- 
train Control Module (PCM) provides ground for the 
relay on circuit K51. Circuit K51 connects to cavity 
C3 of the PCM. 

When the PCM grounds the ASD relay, contacts 
inside the relay close and connect circuit Al8 from 
fuse 20 in the PDC to circuit A142. Circuit A142 
splices to the generator field terminal, fuel injectors, 
ignition coil and the upstream and downstream 
heated oxygen sensors. Circuit A142 also connects to 
cavity C12 of the PCM. 


HELPFUL INFORMATION 

Along with supplying voltage to the coil side of the 
ASD relay, circuit A21 also supplies voltage to the 
coil side of the fuel pump relay. 


FUEL PUMP RELAY 

When the ignition switch is in either the START or 
RUN positions, it connects circuit Al from fuse 8 in 
the Power Distribution Center (PDC) to circuit A21. 
Circuit A21 supplies battery voltage to the coil side of 
the fuel pump relay. The Powertrain Control Module 
(PCM) provides ground for the relay on circuit K31. 
Circuit K31 connects to cavity C19 of the PCM. 

When the PCM grounds the fuel pump relay, con- 
tacts inside the relay close and connect circuit Al4 
from fuse 6 in the PDC to circuit A141. Circuit A141 
connects to circuit A241. Circuit A241 supplies volt- 
age to the fuel pump motor (part of the in-tank fuel 
pump module). 


HELPFUL INFORMATION 
Circuit Al4 also splices to supply battery voltage to 
cavity A22 of the PCM. 
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FUEL PUMP MODULE 


The in-tank fuel pump module contains the fuel 
pump motor and fuel level sensor. 


FUEL PUMP MOTOR 

When the fuel pump relay contacts close, the relay 
supplies voltage to the fuel pump motor. Circuit A141 
from the relay supplies voltage to circuit A241. Cir- 
cuit A241 powers the fuel pump module. Circuit Z1 
provides ground for the fuel pump motor. 


FUEL LEVEL SENSOR 

The fuel level sensor is a variable resistor. Circuit 
G4 connects the fuel level sensor to the fuel gauge in 
the instrument cluster. Circuit G4 also supplies the 
fuel level sensor signal to the Powertrain Control 
Module (PCM). Circuit F87 from fuse 17 in the fuse 
block supplies voltage to the fuel gauge. The fuel 
level sensor draws voltage from circuit F87 through 
the fuel gauge on circuit G4. Circuit Z1 provides the 
ground path for the fuel level sensor. 


HELPFUL INFORMATION 

As current flows through the coils in the fuel 
gauge, it creates a magnetic field. One of the coils in 
the gauge receives fixed current. The other coil is 
connected to the level sensor. The magnetic field con- 
trols the position of the fuel gauge pointer. 

The fuel level sensor contains a variable resistor. 
As the position of the float arm on the fuel level sen- 
sor changes, the resistor changes the current flow 
through second coil in the fuel gauge. A change in 
current flow alters the magnetic field in the fuel 
gauge, which changes the pointer position. 


VEHICLE SPEED SENSOR 

Circuit K7 supplies 5 volts from the Powertrain 
Control Module (PCM) to the vehicle speed sensor. 
The K7 circuit connects to cavity B31 of the PCM. 

Circuit G7 from the vehicle speed sensor provides 
an input signal to the PCM. The ore circuit connects 
to cavity B27 of the PCM. 

The PCM provides a ground for the vehicle speed 
sensor signal (circuit G7) through circuit K4. Circuit 
K4 connects to cavity A4 of the PCM. 


HELPFUL INFORMATION 
Circuit K4 splices to supply ground for the signals 
from the following: 
e Heated oxygen sensor 
Camshaft position sensor 
Crankshaft position sensor 
Throttle position sensor 
Manifold absolute pressure sensor 
Engine coolant temperature sensor 
Intake air temperature sensor 
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HEATED OXYGEN SENSORS 

When the Automatic Shut Down (ASD) relay con- 
tacts close, they connect circuits A1l8 and A142. Cir- 
cuit A142 splices to supply voltage to the upstream 
and downstream heated oxygen sensors. 

Circuit K41 delivers the signal from the upstream 
heated oxygen sensor to the Powertrain Control Mod- 
ule (PCM). Circuit K41 connects to cavity A24 of the 
PCM. Circuit K341 supplies the signal from the 
downstream heated oxygen sensor to the PCM. Cir- 
cuit K841 connects to PCM cavity A25. 

The PCM provides a ground for the heated oxygen 
sensor signals (circuits K41 and K3841) through cir- 
cuit K4. Circuit K4 connects to cavity A4 of the PCM 
connector. 

Circuit Z11 provides ground for the heater circuit 
in each sensor. 


HELPFUL INFORMATION 
Circuit A142 also supplies battery voltage to the 
fuel injectors, ignition coil, and generator. 
Circuit K4 splices to supply ground for the signals 
from the following: 
Camshaft position sensor 
Crankshaft position sensor 
Intake air temperature sensor 
Throttle position sensor 
Manifold absolute pressure sensor 
Engine coolant temperature sensor 
Vehicle speed sensor 


BATTERY TEMPERATURE SENSOR 

The Powertrain Control Module (PCM) determines 
battery temperature on circuit K118. Circuit K118 
connects the PCM to the battery temperature sensor. 
Circuit K118 connects to cavity C15 of the PCM. Cir- 
cuit K4 provides ground for the sensor and connects 
to PCM cavity A4. 


CRANKSHAFT POSITION SENSOR 

The Powertrain Control Module (PCM) supplies 5 
volts to the crankshaft position sensor on circuit K6. 
Circuit K6 connects to cavity A17 of the PCM. 

The PCM receives the crankshaft position sensor 
signal on circuit K24. Circuit K24 connects to cavity 
A8 of the PCM. 

The PCM provides a ground for the crankshaft 
position sensor (circuit K24) through circuit K4. Cir- 
cuit K4 connects to cavity A4 of the PCM. 


HELPFUL INFORMATION 

e Circuit K6 splices to supply 5 volts to the cam- 
shaft position sensor. 

Circuit K4 splices to supply eeouna: for the signals 
from the following: 

e Upstream and downstream heated oxygen sensor 

e Camshaft position sensor 
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Intake air temperature sensor | 
Throttle position sensor 

Manifold absolute pressure sensor 
Engine coolant temperature sensor 
Vehicle speed sensor 


CAMSHAFT POSITION SENSOR | 
The Powertrain Control Module (PCM) supplies 5 
volts to the camshaft position sensor (in distributor) 
on circuit K6. Circuit K6 connects to cavity A17 | of 
the PCM. 

The PCM receives the camshaft position sensor sig- 
nal on circuit K44. Circuit K44 connects to any 
A18 of the PCM. 

The PCM provides a ground for the camshaft posi- 
tion sensor signal (circuit K44) through circuit K4. 
Circuit K4 connects to cavity A4 of the PCM. 


HELPFUL INFORMATION | 
e Circuit K6 splices to supply 5 volts to the crank- 
shaft position sensor. 
Circuit K4 splices to supply ground for the signals 
from the following: 
Upstream and downstream heated oxygen sensors 
Crankshaft position sensor 
Intake air temperature sensor 
Throttle position sensor 
Manifold absolute pressure sensor 
Engine coolant temperature sensor 
Vehicle speed sensor 


ENGINE COOLANT TEMPERATURE SENSOR 

The engine coolant temperature sensor provides an 
input to the Powertrain Control Module (PCM) on 
circuit K2. From circuit K2, the engine coolant tem- 
perature sensor draws up to 5 volts from the PCM. 
The sensor is a variable resistor. As coolant temper- 
ature changes, the resistance in the sensor changes, 
causing a change in current draw. The K2 circuit 
connects to cavity Al6 of the PCM. 

The PCM provides a ground for the engine coolant 
temperature sensor signal (circuit K2) through circuit 
K4. Circuit K4 connects to cavity A4 of the PCM con- 
nector. 


HELPFUL INFORMATION 
Circuit K4 splices to supply ground for the signals 
from the following: 
Battery temperature sensor 
Camshaft position sensor 
Crankshaft position sensor 
Intake air temperature sensor 
Throttle position sensor 
Manifold absolute pressure sensor 
Upstream and downstream heated oxygen sensor 
Vehicle speed sensor 
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THROTTLE POSITION SENSOR 

From the Powertrain Control Module (PCM), circuit 
K6 supplies 5 volts to the throttle position sensor (TPS). 
Circuit K6 connects to cavity A1l7 of the PCM. 

Circuit K22 delivers the TPS signal to the PCM. 
Circuit K22 connects to cavity A23 of the PCM. 

The PCM provides a ground for the throttle posi- 
tion sensor signal (circuit K22) through circuit K4. 
Circuit K4 connects to cavity A4 of the PCM. 


HELPFUL INFORMATION 
Refer to Group 14 for throttle position sensor operation. 
Circuit K6 splices to supply 5 volts to the manifold 
absolute pressure sensor, battery temperature sensor, 
camshaft position sensor, and crankshaft position sensor. 
On vehicles equipped with the 4.0L engine and 
automatic transmission, circuit K22 splices to the 
transmission control module. 
Circuit K4 splices to supply ground for the signals 
from the following: 
Upstream and downstream heated oxygen sensors 
Camshaft position sensor 
Crankshaft position sensor 
Intake air temperature sensor 
Manifold absolute pressure sensor 
Engine coolant temperature sensor 
Vehicle speed sensor 


MANIFOLD ABSOLUTE PRESSURE SENSOR 

From the Powertrain Control Module (PCM), cir- 
cuit K6 supplies 5 volts to the manifold absolute 
pressure (MAP) sensor. Circuit K6 connects to cavity 
A17 of the PCM. 7 

Circuit K1 delivers the MAP signal to the PCM. 
Circuit K1 connects to cavity A27 of the PCM. | 

The PCM provides a ground for the MAP sensor 
signal (circuit K1) through circuit K4. Circuit K4 con- 
nects to cavity A4 of the oe 


HELPFUL INFORMATION 
Refer to Group 14 for MAP sensor apeeatien: 
Circuit K6 splices to supply 5 volts to the camshaft 
position sensor, crankshaft position sensor and throt- 
tle position sensor. 
Circuit K4 splices to supply ground for the signals 
from the following: 
Upstream and downstream heated oxygen sensors 
Camshaft position sensor 
Crankshaft position sensor 
Intake air temperature sensor 
Throttle position sensor 
Engine coolant temperature sensor 
Vehicle speed sensor | 


INTAKE AIR TEMPERATURE SENSOR 


The intake air temperature sensor provides an 
input to the Powertrain Control Module (PCM) on 
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circuit K21. Circuit K21 connects to cavity A15 of the 
PCM. 

From circuit. K21, the intake air temperature sen- 
sor draws voltage from the PCM. The sensor is a 
variable resistor. As intake air temperature changes, 
the resistance in the sensor changes, causing a 
change in current draw. 

The PCM provides a ground for the intake air tem- 
perature sensor signal (circuit K21) through circuit 
K4. Circuit K4 connects to cavity A4 of the PCM. 


HELPFUL INFORMATION 
Circuit K4 splices to supply ground for the pene 
from the following: 
Upstream and downstream heated oxygen sensors 
Camshaft position sensor 
Crankshaft position sensor 
Throttle position sensor 
Manifold absolute pressure sensor 
Engine coolant temperature sensor 
Vehicle speed sensor 


PARK/NEUTRAL POSITION SWITCH 


When closed, the park/neutral position switch provides 
a ground path on circuit T41 for the coil side of the 
starter motor relay. Circuit A41 from the ignition switch 
provides battery voltage to the coil side of the relay. 

Circuit T41 is double crimped at the coil side of the 
relay and connects to cavity A6 of the Powertrain 
Control Module (PCM). The park/neutral position 
switch provides an input to the PCM. 


POWER STEERING PRESSURE SWITCH 

The Powertrain Control Module (PCM) connects to 
the power steering pressure switch on circuit K10. 
On vehicles equipped with a manual transmission, 
circuit Z12 provides ground for the switch. If the 
vehicle has an automatic transmission, circuit Z1 
provides ground. When the switch closes, it connects 
circuit K10 to ground. The switch closes during peri- 
ods of high power steering pump load and low engine 
speed; such as parking maneuvers. , 

Circuit K10 connects to cavity Al2 of the PCM. 
Circuit Z12 also connects to cavities A31 and A382 of 
the PCM. 


STOP LAMP SWITCH INPUT 

Circuit K29 provides the stop lamp switch input to 
the PCM. Circuit K29 connects to cavity C24 of the 
PCM. Circuit K29 also connects to the Transmission 
Control Module (TCM) and the shift interlock. 


FUEL INJECTORS 

When the Automatic Shut a (ASD) relay con- 
tacts close, they connect circuits Al8 and A142. Cir- 
cuit A142 supplies voltage to the fuel injectors. Each 
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injector has a separate ground circuit controlled by 
the Powertrain Control Module (PCM). 
Circuit K11 provides ground for injector number one. 
The K11 circuit connects to cavity B4 of the PCM. 
Circuit K12 provides ground for injector number two. 
The K12 circuit connects to cavity B15 of the PCM. 
Circuit K13 provides ground for injector number 
three. The K13 circuit connects to cavity B5 of the PCM. 
Circuit K14 provides ground for injector number four. 
The K14 circuit connects to cavity B16 of the PCM. 


On the 4.0L engine, circuit K38 provides ground © 


for injector number five. The K38 circuit connects to 
cavity B6 of the PCM. 

Also on the 4.0L engine, circuit K58 provides 
ground for injector number six. The K58 circuit con- 
nects to cavity B12 of the PCM. 


HELPFUL INFORMATION 

e Circuit A142 splices to supply voltage to the 
upstream and downstream heated oxygen sensors, 
ignition coil, PCM, and generator. 

e For information about fuel injector operation, 
refer to Group 14. 


IGNITION COIL 

When the Automatic Shut Down (ASD) relay con- 
tacts close, they connect circuits A1l8 and A142. Cir- 
cuit A142 splices to supply voltage to the ignition 
coil. The Powertrain Control Module (PCM) controls 
the ground path for the ignition coil on circuit K19. 
Circuit K19 connects to cavity A7 of the PCM. 


HELPFUL INFORMATION 

Circuit Al42 splices to supply voltage to the fuel 
injectors, PCM, heated oxygen sensors, and genera- 
tor. 


IDLE AIR CONTROL (IAC) MOTOR 

The Powertrain Control Module (PCM) operates 
the idle air control motor through 4 circuits; K39, 
K40, K59, and K60. Each circuit connects to separate 
cavities in the PCM connector. 

e Circuit K39 connects to cavity A19 of the PCM 
Circuit K40 connects to cavity All of the PCM 
Circuit K59 connects to cavity A20 of the PCM 
Circuit K60 connects to cavity A10 of the PCM 


DUTY CYCLE EVAP\PURGE SOLENOID 

When the ignition switch is in the START or RUN 
position, it connects circuit Al from fuse 8 in the 
Power Distribution Center (PDC) to circuit A21. Cir- 
cuit A21 powers circuit F12 through fuse 18 in the 
fuse block. Circuit F12 supplies power to the Duty 
Cycle EVAP/Purge solenoid. 

The Powertrain Control Module (PCM) provides 
the ground path for the solenoid on circuit K52. Cir- 
cuit K52 connects to cavity C20 of the PCM. 


8W - 30-5 


TORQUE CONVERTER CLUTCH (TCC) SOLENOID 


The TCC solenoid is only used on 2.5L engines 
with the three-speed automatic transmissions. Cir- 
cuit T22 from fuse 21 in the Power Distribution Cen- 
ter (PDC) powers the TCC solenoid. The Powertrain 
Control Module (PCM) provides ground for the sole- 
noid on circuit K54. Circuit K54 connects to cavity 
B11 of the PCM. 


MANUAL TRANSMISSION UP-SHIFT LAMP 


Circuit F87 supplies power for the manual trans- 
mission up-shift lamp. The lamp illuminates when 
the Powertrain Control Module (PCM) provides 
ground for the lamp on circuit K54. Circuit K54 con- 
nects to cavity B11 of the PCM. 


TACHOMETER SIGNAL 

~The Powertrain Control Module (PCM) supplies 
the signal for the tachometer on circuit G21. Circuit 
G21 connects to cavity C31 of the PCM. 


MALFUNCTION INDICATOR LAMP (MIL) 

The Powertrain Control Module (PCM) provides 
ground for the instrument cluster malfunction indica- 
tor lamp on circuit G38. Circuit G38 connects to cavity 
C17 of the PCM. Circuit F87 provides voltage for the 
lamp. The MIL displays the message CHECK 
ENGINE when illuminated. 

For information regarding diagnostic trouble code 
access using the MIL lamp, refer to Group 14, Fuel 
Systems. 


EXTENDED IDLE SWITCH 


On Police Package vehicles, an optional extended 
idle switch provides an input to the Powertrain Con- 
trol Module (PCM) on circuit K10. Circuit K10 con- 
nects to cavity Al2 of the PCM. When the ignition 
switch is in the RUN position, circuit F60 from fuse 3 
in the fuse block supplies battery voltage to the 
extended idle switch. Circuit Z1 grounds the switch. 


CCD BUS 

Circuits D1 and D2 connect the Powertrain Control 
Module (PCM) to the CCD Bus. Circuit D1 connects 
to cavity C30 of the PCM. Circuit D2 connects to cav- 
ity C28 of the PCM. Circuits Dl and D2 are a 
twisted pair of wires. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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8W-31 TRANSMISSION CONTROL SYSTEM 


DESCRIPTION AND OPERATION 


TORQUE CONVERTER CLUTCH (TCC) SOLENOID 


The TCC solenoid is only used on 2.5L engines 
with the three-speed automatic transmissions. Cir- 
cuit T22 from fuse 21 in the Power Distribution Cen- 
ter (PDC) powers the TCC solenoid. The Powertrain 
Control Module (PCM) provides ground for the sole- 
noid on circuit K54. Circuit K54 connects to cavity 
B11 of the PCM. 


FOUR-WHEEL DRIVE (4WD) SWITCH 

When the 4WD switch CLOSES, circuit Z1 pro- 
vides ground for the 4WD indicator lamp in the 
instrument cluster. Circuit F87 connects to the 
instrument cluster and supplies battery voltage to 
the 4WD indicator lamp. Circuit G107 connects the 
indicator lamp to the 4WD switch. 

On vehicles equipped with the 4.0L engine and an 
automatic transmission, circuit G107 connects to the 
solenoid assembly in the transmission. Circuit G106 
from the solenoid assembly provides ground during 
AWD Full Time operation. 


SHIFT INTERLOCK 

The shift interlock prevents the operator from 
shifting the vehicle out of PARK unless the brake 
pedal is pressed. When the ignition switch is in the 
START or RUN position, circuit A21 feeds circuit F87 
through fuse 17 in the fuse block. Circuit F87 splices 
to power the shift interlock. 

When the brake pedal is not depressed, the stop 
lamp switch provides ground for interlock by connect- 
ing circuit K29 to ground circuit Z1. When grounded, 


the interlock prevents shifting the transmission out 
of PARK. When the brake pedal is pressed, the stop 
lamp switch disconnects circuits K29 and Z1, remov- 
ing ground from the shift interlock. 


TRANSMISSION CONTROL MODULE—4.0L 
ENGINE ONLY 


Vehicles equipped with the 4.0L engine have elec- 
tronically controlled solenoids in the automatic trans- . 


_ mission valve body. 


The Transmission Control Module (TCM) receives 
inputs from the Throttle Position Sensor (TPS) on 
circuit K22 and the stop lamp switch on circuit K29. 
Circuit K4 connects to the TCM to provide ground for 
the TPS signal. The TCM receives the transmission 
output speed sensor signal on circuit T505. Circuit 
Al4 from fuse 6 in the Power Distribution Center 
(PDC) supplies battery voltage to the TCM. Circuit 
Z1 provides ground for the TCM. 

The TCM powers the $1 solenoid on circuit T510, | 
the S2 solenoid on circuit T509, and the S3 solenoid 
on circuit T508. Circuit Z1 provides ground for the 
S1, $2, and $3 solenoids. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in © 
the wiring diagrams. 
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8W-33 VEHICLE SPEED CONTROL 


DESCRIPTION AND OPERATION 


VEHICLE SPEED CONTROL 

The Powertrain Control Module (PCM) operates 
the vehicle speed control system. The vehicle speed 
control switches are located in the steering wheel. 

Circuit V32 from cavity C1l of the PCM supplies 
12 volts to the Light Emitting Diode (LED) used for 
the speed control indicator lamp and the speed con- 
trol switches. Circuit V32 also connects to circuit V30 
through the stop lamp switch. Circuit V30 powers 
the vehicle speed control servo. 

Circuit V33 from PCM cavity C32 connects to the 
vehicle speed control switches. The switches are 
wired in parallel and each contains a separate resis- 
tor. The voltage level present on circuit V33 (at PCM 
cavity C32) depends on which speed control switch is 
selected. Circuit K4 from PCM cavity A4 supplies 
ground for the speed control switches. 


e When the ON/OFF switch is open, the voltage 


level on circuit V33 at PCM cavity C32 has a nomi- 
nal value of 5.0 volts with a range from 4.8 to 5.0 
volts. 

e When the ON/OFF switch closes, the voltage 
level on circuit V33 at PCM cavity C32 has nominal 
value of 1.51 volts with a range from 1.31 to 1.61 
volts. 

e When the SET/COAST switch closes, the voltage 
level on circuit V33 at PCM cavity C32 has nominal 
value of 3.8 volts with a range from 3.6 to 3.9 volts. 

e When the RESUME/ACCEL switch closes, the 
voltage level on circuit V33 at PCM cavity C32 has 
nominal value of 4.4 volts with a range from 4.2 to 
4.5 volts. 


The PCM controls the vent and vacuum functions 
of the vehicle speed control servo on circuits V35 and 
V36. Depending on the signal it receives from vehicle 
speed control switches, the PCM either applies vac- 
uum to or vents vacuum from the servo. Circuit V36 
from cavity C4 of the PCM sends the vacuum signal 
to the servo. Circuit V35 from cavity C5 sends the — 
vent signal. 

Circuit K29 provides the stop lamp switch sense 
input to the PCM at cavity C24. The stop lamp 
switch connects circuit K29 to ground on circuit Z1. 
When the brake pedal is depressed, the stop lamp 
switch opens and disconnects circuits K29 and ZI, 
and circuits V32 and V380. When the stop lamp > 
switch disconnects circuits V32 and V30, power is 
removed from the speed control servo. 


HELPFUL INFORMATION 

Circuit K4 also provides ground for some of the 
engine control sensors that provide inputs to the 
PCM. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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DESCRIPTION AND OPERATION 


INTRODUCTION 

Four fuses supply power for the Anti-Lock Bais 
System (ABS); fuses 5, 8 and 14 in the Power Distri- 
bution Center (PDC) and fuse 18 in the fuse block. 
Fuses 5, 8 and 14 in the PDC are connected directly 
to battery voltage and are HOT all times. Fuse 18 in 
the fuse block is HOT when the ignition switch is the 
RUN Position. 

In the RUN position, the ignition switch connects 
circuit Al from fuse 8 in the PDC with circuit A388. 
Circuit A88 connects to a bus bar in the fuse block. 
The bus bar feeds circuit B236 through fuse 18. Fuse 
18 is a 2 amp fuse. 

Circuit B236 connects to the coil side of the ABS 
main relay and the Controller, Anti-Lock Brakes 
(CAB). 

Circuit Z1 provides ground for the CAB. Circuit Z1 
connects to cavities B14 and B13 of the CAB. 

Refer to group 5, Brakes for operational descrip- 
tions of ABS system components. 


WHEEL SPEED SENSORS 


The all wheel anti-lock system uses four wheel 
speed sensors; one for each wheel. Each sensor con- 
verts wheel speed into an electrical signal that it 
transmits to the Controller, Anti-Lock Brakes (CAB). 
A pair of twisted wires connect to each sensor to pro- 
vide signals to the CAB. 

Circuits B6 and B7 provide signals to the CAB 
from the right front wheel speed sensor. Circuit B6 
which provides the LOW signal connects to cavity B2 
of the CAB. Circuit B7 connects to cavity B1 of the 
CAB and provides the HIGH signal. 

Circuits B8 and B9 provide signals to the CAB 
from the left front wheel speed sensor. Circuit B8, 
which provides the LOW signal, connects to cavity 
B10 of the CAB. Circuit B9 connects to cavity B9 of 
the CAB and provides the HIGH signal. 

Circuits Bl and B2 provide signals to the CAB 
from right rear wheel speed sensor. Circuit Bl which 


provides the LOW signal connects to cavity A12 of 
the CAB. Circuit B2 connects to cavity All and pro- 
vides the HIGH signal. 

Circuits B4 and B38 provide signals to the CAB 
from the left rear wheel speed sensor. Circuit B3, 
which provides the LOW signal, connects to cavity A9 
of the CAB. Circuit B4 connects to cavity Al10 and | 
provides the HIGH signal. 


G-SWITCH 


During four-wheel drive operation, the G-switch 
provides deceleration data to the Controller, Anti- 
Lock Brakes (CAB). Refer to Group 5, Brakes for 
additional information. 

Circuits B515, B516, and B517 connect the acceler- 
ation switch to the CAB. Circuits B515 and B516 
provide switch states while circuit B517 provides 
ground. At the CAB, circuit B515 connects to cavity 
A6, circuit B516 connects to cavity A7 and circuit 
B517 connects to cavity A2. 


ABS MAIN RELAY 

The ABS main relay is located in the Power Distri- 
bution Center (PDC). When the Controller, Anti-Lock 
Brakes (CAB) grounds the ABS main relay on circuit 
B207, the relay switches to connect circuit A20 from 
PDC fuse 14 to circuit B235. Circuit B236 from fuse 
7 in the fuse block splices to feed the coil side of the 
ABS main relay. Circuit B207 connects to cavity B11 
of the CAB. 

Circuit B235 is double crimped at the ABS main 
relay. One branch of circuit B235 supplies power to 
the coil side of the ABS pump motor relay. The other 
branch of circuit B235 splices to cavity Al of the CAB 
and to the hydraulic control unit. 


ABS PUMP MOTOR RELAY 


The ABS pump motor relay in the power distribu- 
tion center (PDC) supplies voltage to the ABS pump 
motor. When the ABS main relay energizes, circuit 
B235 supplies battery voltage to the coil side of the 
ABS pump motor relay. The Controller, Anti-Lock 
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Brakes (CAB) provides ground for the relay on circuit 
B116. Circuit B116 connects to cavity B7 of the CAB. 
When the ABS pump motor energizes, it connects 
circuit A10 from PDC fuse 5 to circuit B233. Circuit 
B233 supplies battery voltage to the pump motor. 
Circuit Z12 provides ground for the pump motor. 


HYDRAULIC CONTROL UNIT 


When the ABS main relay energizes, two branches 
of circuit B235 splice to supply voltage to the isola- 
tion and dump solenoids in the hydraulic control 
unit. The hydraulic control unit contains three sepa- 
rate isolation solenoids and three separate dump 
solenoids. The Controller, Anti-Lock Brakes (CAB) 
activates the dump and isolation solenoids by provid- 
ing separate ground paths for each. 

The CAB provides a ground path for the rear iso- 
lation solenoid on circuit B251. Circuit B251 connects 
to cavity B4 of the CAB. 

For the right front isolation solenoid, the CAB pro- 
vides a ground path on circuit B249. Circuit B249 
connects to cavity B15 of the CAB. 

On circuit B245, the CAB provides ground for the 
left front isolation solenoid. Circuit B245 connects to 
cavity B18 of the CAB. 

The CAB provides a ground path for the rear dump 
solenoid on circuit B254. Circuit B254 connects to 
cavity B12 of the CAB. 

For the right front dump solenoid, the CAB pro- 
vides a ground path on circuit B248. Circuit B248 
connects to cavity B6 of the CAB. 

On circuit B243, the CAB provides ground for the 
left dump solenoid. Circuit B243 connects to cavity 
B8 of the CAB. 


ABS WARNING LAMP 


Circuit F87 provides power for the ABS warning 
lamp at the instrument cluster. Ground for the ABS 
warning lamp is provided by either the Controller, 
Anti-Lock Brakes (CAB) or by the ABS main relay 
when the relay is not energized. The CAB illumi- 
nates the lamp by providing ground on circuit B205. 
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DESCRIPTION AND OPERATION (Continued) 


Circuit B205 splices to connect to circuit B235 
through a diode. When the ABS main relay is not 
energized, it connects circuit B235 to circuit Z12. The 
ground path for the warning lamp is through the 
diode to circuit B235, through the ABS main relay to 
ground on circuit Z12. 

The diode between circuit B205 and B235 prevents 
voltage from flowing to the CAB when the ABS main 
relay switches to supply power on circuit B235. 


STOP LAMP SWITCH INPUT 

Circuit L50 from the stop lamp switch enouidee the 
brake switch input to the Controller, Anti-Lock 
Brakes (CAB). When the brake pedal is depressed, 
the stop lamp switch closes to supply battery voltage 
from circuit L9 to circuit L50. Circuit L50 connects to 
cavity A8 of the CAB. Circuit L9 originates at fuse 2 
in the Power Distribution Center (PDC). 


DATA LINK CONNECTOR 

Circuit D21 from cavity A8 of the Controller, Anti- 
Lock Brakes (CAB) transmits data to the DRB scan 
tool through the data link connector. Circuit D21 is 
double crimped at the data link connector and con- 
nects to cavity C27 of the Powertrain Control Module 
(PCM). 

Through the data link connector, circuits Z11 and 
Z12 provide ground for the DRB scan tool. 

Circuit F39 from fuse 17 in the Power Distribution 
Center (PDC) powers supplies battery voltage to the 
scan tool through the diagnostic connector. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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DESCRIPTION AND OPERATION FUEL GAUGE 


INSTRUMENT CLUSTER 


The instrument cluster contains the gauges and 

warning lamps. All gauges have magnetic move- 
ments. 
_ When the ignition switch is in the START or RUN 
position, it connects circuit Al from fuse 8 in the 
Power Distribution Center (PDC) to circuit A21. Cir- 
cuit A21 feeds circuit F87 through fuse 17 in the fuse 
block. Circuit Al is HOT at all times. 

Circuit F87 connects to the cluster connector to 
power the gauges and to the telltale connector to 
power the warning lamps. 

Circuit E2 from fuse 19 in the fuse block feeds the 
illumination lamps. Circuit E2 originates at the 
headlamp switch and continues through fuse 19. The 
headlamp switch powers circuit E2 when the parking 
lamps or headlamp are ON. 

Circuit Z2 provides ground for the indicator lamps 
and illumination lamps. | 


SPEEDOMETER 


The speedometer and odometer receive a signal 
from the vehicle speed sensor on circuit G7. Circuit 
G7 also connects to the Powertrain Control Module 
(PCM) at cavity B27. 


TACHOMETER 


The tachometer module in the instrument cluster 
operates the tachometer. The Powertrain Control 
Module (PCM) supplies the signal for the tachometer 
on circuit G21. Circuit G21 connects to cavity C31 of 
the PCM. 


The fuel level sensor is a variable resistor. Circuit 
G4 connects the fuel level sensor to the fuel gauge in 
the instrument cluster. Circuit F87 from fuse 17 in 
the fuse block supplies voltage to the fuel gauge. The 
fuel level sensor draws voltage from circuit F87 
through the fuel gauge on circuit G4. Circuit G4 con- 
nects to the fuel level sensor. Circuit Z1 provides the 
ground path for the fuel level sensor. 

As current flows through the coils in the fuel 
gauge, it creates a magnetic field. One of the coils in 
the gauge receives fixed current. The other coil is 
connected to the level sensor. The magnetic field con- 
trols the position of the fuel gauge pointer. 

The fuel level sensor contains a variable resistor. 
As the position of the float arm on the fuel level sen- 
sor changes, the resistor changes the current flow 
through second coil in the fuel gauge. A change in 
current flow alters the magnetic field in the fuel 
gauge, which changes the pointer position. 


HELPFUL INFORMATION 

A separate branch of circuit G4 from the fuel level 
sensor connects to cavity C26 of the Powertrain Con- 
trol Module (PCM). 


LOW FUEL WARNING LAMP 


Circuit G4 connects the fuel level sensor to the fuel 
gauge. The low fuel level module at the rear of the 
gauge monitors resistance in circuit G4. The low fuel 
level module powers an light emitting diode (LED) 
when the resistance in circuit G4 reaches a cali- 
brated level. The LED illuminates the Low Fuel indi- 
cator. Refer to Group 8E for additional information. 
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DESCRIPTION AND OPERATION (Continued) 


ENGINE COOLANT TEMPERATURE GAUGE 


Circuit G20 connects the engine coolant tempera- 
ture gauge to the engine coolant temperature sensor. 
The sensor is a variable resistor and case grounded 
to the engine. Circuit F87 connects to the instrument 
cluster connector and supplies voltage for the gauge. 

As current flows through the coils in the gauge, it 
creates a magnetic field. One of the coils in the gauge 
receives fixed voltage. The other coil connects to the 
engine coolant temperature sending unit. The mag- 
netic field controls the position of the engine coolant 
temperature gauge pointer. . 

The engine coolant temperature sending unit is a 
variable resistor. A change in coolant temperature 
changes the resistance in the sending unit which 
alters the current flow through the second coil in the 
gauge. A change in current flow alters the magnetic 
field in the gauge, which changes pointer position. 


ENGINE COOLANT TEMPERATURE WARNING 
LAMP 


Circuit G20 connects the engine coolant tempera- 
ture warning lamp to the engine coolant temperature 
switch. When the switch closes, battery voltage from 
circuit F87 flows through the lamp to ground through 
the switch on circuit G20. The engine coolant temper- 
ature switch is case grounded to the engine. Circuit 
F87 connects to the instrument cluster connector and 
supplies voltage for the lamp. 


MALFUNCTION INDICATOR LAMP (MIL) 

The Powertrain Control Module (PCM) provides 
ground for the instrument cluster malfunction indica- 
tor lamp on circuit G3. Circuit G3 connects to cavity 
C17 of the PCM. Circuit F87 provides voltage for the 
lamp. The MIL displays the message CHECK 
ENGINE when illuminated. 

For information regarding diagnostic trouble code 
access using the MIL lamp, refer to Group 14, Fuel 
Systems. 


ABS WARNING LAMP 


Circuit F87 provides power for the ABS warning 
lamp at the instrument cluster. Ground for the ABS 
warning lamp is provided by either the Controller, 
Anti-Lock Brakes (CAB) or by the ABS main relay 
when the relay is not energized. The CAB illumi- 
nates the lamp by providing ground on circuit B205. 

Circuit B205 splices to connect to circuit B235 
through a diode. When the ABS main relay is not 
energized, it connects circuit B235 to circuit Z12. The 
ground path for the warning lamp is through the 
diode to circuit B235, through the ABS main ae to 
ground on circuit Z12. 


The diode between circuit B205 and B235 prevents 
voltage from flowing to the CAB when the ABS main 
relay switches to supply power on circuit B235. 


OIL PRESSURE GAUGE 


The case grounded oil pressure sensor is a variable 
resistor that connects to circuit G6. Circuit G6 con- 
nects to the oil pressure gauge. 

Circuit F87 connects to the instrument cluster con- 
nector and supplies battery voltage to oil pressure 
gauge. The gauge uses two coils. As current flows 
through the coils in the gauge, it creates a magnetic 
field. One of the coils in the gauge receives fixed volt- 
age. The other coil connects to the engine coolant 
temperature sending unit. The magnetic field con- 
trols the position of the engine coolant temperature 
gauge pointer. 

The oil pressure sensor is a variable resistor. A 
change in engine oil pressure changes the resistance 
in the sending unit which alters the current flow 
through the second coil in the gauge. A change in 
current flow alters the magnetic field in the gauge, 
which changes pointer position. 


OIL PRESSURE WARNING LAMP 


The case grounded oil pressure switch connects to 
circuit G6. Circuit G6 connects to the oil pressure 
warning lamp. Circuit F87 connects to the instru- 
ment cluster connector and supplies battery voltage 
to oil pressure lamp. 

When the oil pressure switch closes, battery volt- 
age flows through the warning lamp to ground 
through the switch, illuminating the lamp. 


LOW WASHER FLUID WARNING LAMP 


Circuit G29 connects the low washer fluid switch 
to the warning lamp in the instrument cluster. Cir- 
cuit F12 supplies battery voltage to the switch. 

When the low washer fluid switch closes, it con- 
nects circuits G29 and F12. Battery voltage from cir- 
cuit F12 powers the low washer fluid lamp. Circuit 
Z1 at the instrument cluster provides ground to illu- 
minate the warning lamp. 


SEAT BELT INDICATOR WARNING LAMP 


The seat belt indicator warning lamp is activated 
by the buzzer module on circuit Gil. Circuit G11 
supplies power to instrument cluster for the lamp. 
Circuit Z1 provides BrOnnS: for the lamp at the clus- 
ter. 

The buzzer module powers circuit G11 after it 
receives an input on circuit G10 indicating the seat 
belt switch is open. 
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DESCRIPTION AND OPERATION (Continued) 


HIGH-BEAM INDICATOR LAMP 


Circuit L3 supplies power for the high-beam indi- 
cator lamp. The ground path for the lamp is through 
circuit Z1. If the vehicle has Daytime Running 
Lamps (DRL), the DRL module powers circuit L3 
through circuit G465. On vehicles not equipped with 
DRL, the headlamp switch powers circuit L3. 

Circuit Z1 provides ground for the indicator lamp 
at the cluster. 


TURN SIGNAL INDICATOR LAMPS 


Circuits L61 and L60 power for the turn signal 
indicator lamps. Circuit L61 powers the left indicator 
lamp. Circuit L60 powers the right indicator lamp. 
Circuit Z1 provides ground for the lamps. | 


BRAKE WARNING LAMP 


Circuit F87 supplies power to the park brake lamp. 
Ground for the park brake lamp is supplied through 
the case grounded park brake switch or brake warn- 
ing switch on circuit G9. Circuit G9 Connects to cir- 
cuit A203. Circuit A203 connects to the brake 
warning lamp at the instrument cluster. 


MANUAL TRANSMISSION UP-SHIFT LAMP 


Circuit F87 supplies power for the manual trans- 
mission up-shift lamp. The lamp illuminates when 
the Powertrain Control Module (PCM) provides 
ground for the lamp on circuit K54. Circuit K54 con- 
nects to cavity B11 of the PCM. 


CHARGING SYSTEM INDICATOR LAMP 

The Powertrain Control Module (PCM) illuminates 
the charging system indicator lamp by providing 
ground for the lamp on circuit G14. Circuit G14 con- 
nects to cavity C16 of the PCM. Circuit F87 supplies 
battery voltage to the lamp. 


BW - 40-3 


FOUR-WHEEL DRIVE (4WD) SWITCH 

When the 4WD switch CLOSES, circuit Z1 pro- 
vides ground for the 4WD facicator lamp in the 
instrument cluster. Circuit F87 connects to the 
instrument cluster and supplies battery voltage to 
the 4WD indicator lamp. Circuit G107 connects the 
indicator lamp to the 4WD switch. 

On vehicles equipped with the 4.0L engine and an 
automatic transmission, circuit G107 connects to the 
solenoid assembly in the transmission. Circuit G106 
from the solenoid assembly provides ground during 
4WD Full Time operation. 


CLUSTER GROUND 


Circuits Z1 and Z2 from the instrument cluster 
provide ground for the illumination lamps and indi- 
cator lamps. 


HELPFUL INFORMATION 

e If the warning lamps don’t operate, check fuse 
17 in the fuse block. 

e Inspect the ground at the instrument panel 
lower right reinforcement support. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 








8W - 40-4 8W-40 INSTRUMENT CLUSTER XJ 
DIAGRAM INDEX | | 

AWD SWICK einciun icnepeecantnertpsee skeen ss 8W-40-10 Fuse 18 (PDC) .... 2... eee eee ..... 8W-40-9 
ABS Diode...... (ieee aehcnosiaeyen sake eeu 8W-40-10 FUSE 1G od nda cides teat dddaehosseeed sanees 8W-40-5 
Brake Warning Lamp Switch..................- 8W-40-11 Headlamp Switch.......... 0.0... cee eee eee 8W-40-5 
Buzzer Module............ 0c cece eee eee ee 8W-40-11 Ignition Switch........ au Garou aueeare eee . .8W-40-5, 9, 11 
Controller Anti-Lock Brake. ..............00008. 8W-40-10 Instrument Cluster. ............00 00 eee 8W-40-5, 6, 7, 8 
Engine Coolant Temperature Sending Unit......... SW-40-7 Low Washer Fluid Level Switch.................. 8W-40-9 
Engine Oil Pressure Switch...............00008. 8W-40-7 Park Brake Switch. ................ oadneeunes 8W-40-11 
FUSE O1 POG) ccuccucatournnsmeeeeareneeecue 8W-40-5, 9 Powertrain Control Module.................. 8W-40-7, 11 
FUSE 1S (PDE) sawn teu cagiyenareiotaseanewees 8W-40-5 Telltale Connector (Instrument Cluster) .. .. 8W-40-6, 9, 10, 11 
FSG 15 .4:0.ccn did detaesndertihareseetheeas els 8W-40-5 Valve Body Solenoids ......... 0... 0. cece ees 8W-40-10 
PUGG WT wee ae a eaees oP been eee 8W-40-5, 9 

8040cc98 J968W-7 


















XJ —_————————_ BW - 40 INSTRUMENT CLUSTER 8W - 40-5 
BATTERY 
AO POSITIVE 
| 6RD | TERMINAL 
(8W-20-3) 
| ENGINE 
| STARTER. 
-=-- ee ae eer i (8W-21-4) 
I } POWER 
| DISTRIBUTION 
FUSE FUSE |  GENTER 
1 8 13 | 
60A 40A | 
i i 
1 (7) (26) Se C151! 
—— 
BUZZER 
MODULE 
3 (8W-44-8) 
ne DRL L 
{ MODULE 
aa. C108 (8W-50-11) 
Al To 12RD/WT 
12RD 
ares aaa aaa HEADLAMP 
[an | IGNITION SWITCH 
Al | SWITCH DIMMER 
12RD » OFF, SWITCH 
I 
ae $203 
I START \C224 |8W-70-10] 
(7)1 
bce +))— A21 12DB—@ 
"@) 
BUZZER | Saiz | $208 
MODULE ee @ |sw-70-15 | @ [i105 BIER 
(@W-44-8) | 
cute o _ F87 ‘ 
20WT 200R 
BK BK 
(48) OTTER ce 
4 raiaare ae: ea ge FUSED | INSTRUMENT 
| CLUSTER 
| IGNITION Be eee 
1! SWITCH LAMPS | 
| QUTPUT DIMMER ! 
(START) SW SIGNAL! 
8040cc99 — J968W-7 





8W - 40-6 — 


FUEL 
PUMP 
MODULE 
(8W-30-10) 


8040cc9a 


S8W-40 INSTRUMENT CLUSTER 








xd 
aa 1 TELLTALE 
1 | CONNECTOR 
| ! 
1 GROUND | 
(16) e 6235 $205 
| 8W-70-11 
Z1 20BK & 
21 
12BK 
G201 
71 
20BK 
OVERHEAD 
CONSOLE 
(8W-49-5) 
22 
ve G106 
| W- 15-4) 
C220 = 
72 
2 OR 
18BK 
LG | 
C114 
12 
18BK 
LG 
INSTRUMENT 
GROUND - GROUND So UsteR 


J968W-7 


XJ 8W-40 INSTRUMENT CLUSTER 
—————— ’ POWERTRAIN 
'  -TACH ! 
1 
cee VEHICLE 
eet eee SPEED 
1 SENSOR 
CI65 (8W-30-22) 
- (8W-33-4) 
G21 G7 
20a 18WT 
LB OR 
C134* 
C167 ** 
G6 
bo 186Y 
; OR | 
$109 
ad C14 
C108 @ |s8w-70-4 J 
G7 G20 G6 
OWT 18VT 20GY 
OR YL | 
ee c108 
C114 ] 
G21 G7 G20 G6 
20GY OWT 20VT 20GY 
LB OR YL | 
ADT (AS) AB_o (Al) To (B7) TT _€234 
I 
! TACH | SPEEDOMETER ECT OIL 
1 SIGNAL GAUGE PRESSURE 
! SENSOR SWITCH 
SIGNAL SENSE 
| Re ae a ep on Or ae OR a PPE Ee Oa EO OCT SO FTE Ee Pn a Oy EY OE ER NE cata EMO Ia One 
8040cc9b 





—— 8W-40-7 


BLACK 


TEMPERATURE 
SENDING 
UNIT 
CASE 


== GROUND 


PRESSURE 
SWITCH 


CASE 


_l_ GROUND 


*WITH MAN TRANS AND 4.0L ENG 
**WITH 2.5L ENG AUTO TRANS 


J968W-7 


SW - 40-8 





- 8W-40 INSTRUMENT CLUSTER 








RIGHT FRONT LEFT FRONT 
SIDE RIGHT SIDE LEFT 
MARKER PARK/TURN MARKER PARK/TURN 
LAMP SIGNAL LAMP LAMP SIGNAL LAMP 
(8W-50-8) (8W-50-8) (8W-50-8) (8W-50-8) 
L60 L60 L61 L61 
18TN 18TN 18LG 18LG 
HEADLAMP 
DRL DIMMER 
MODULE SWITCH 
(8W-50-11) (8W-50-7) 
ae ee eee €102 
G465 L3 
16LB 16RD 
BK OR 
L60 L61 
18TN 18LG 
$102 (WITH DRL) er 
@ |8w-70-3 eases 
G465 L3 L3 
c108 16LB 16RD 14RD 
BK OR OR 
De a oie depts cy ite ae C108 
SPLICE 
$131 
13 13 (8W-70-10) 
TURN SIGNAL 16RD 16RD 
SWITCH YL YL 
(8W-52-3) 
WITH 
DRL 
Dg og ie ce 
L60 L61 I 
18TN 18LG 16RD 
i i 
(BOR, (A2)48 aM) AS 284 
see ce pee ene ee eee ed 
: RIGHT BERT DIMMER | ee 
TURN TURN SWITCH 4» 2=TeS 
SIGNAL SIGNAL HIGH 
I | BEAM 
OUTPUT 1 


8040cc9c — J968W-7 














8W-40 INSTRUMENT CLUSTER -—— ————— $\/ -40-9 
BATTERY 
POSITIVE 
Ou a ee TERMINAL 
; , (8W-20-3) 
AA ne ni an POWER AO 
DISTRIBUTION GRD 
CENTER 
ENGINE 
STARTER 
(7) MOTOR 
5 ace Dee: Gaeenae (8W-21-4) 
Lacs Aol A C224' g i IGNITION 
re 12DB 10RD 3 Al 12RD———K | | SWITCH 
1(7)4 
€108 | t@ Acce 1 
M2 OFF! 
j I 
| $203 (4); os 
$121 $124 Bd —_ RUN! 
@ A21 12DB——)}-A21 12DB/YL—@—A21 12DB-X€4 | 
i 
BUZZER 
MODULE 
(8W-44-8) | 
! | TELLTALE 
| CONNECTOR 
1 FLUID FUSED IGNITION os 
! SWITCH SWITCH OUTPUT 
; SENSE (RUN/START) 
Di gash aaa cee eect Se Fee eh se gens aes a ta ed ae epee ee des eee cds se ce vicd ad aca oe j 
8040cc9d J968W-7 


8W - 40 - 10 


AWD 
WITCH 
“ey 
Z1** 
| | 
G107 
Z1* 
18BK 
| 
Z1 
G107 
18BK OOBK 
RD 
$123 
@ |8w-70-8 
Z1 
12BK 
G105 
| 8W-15-4| 
8040cc9e 











8W-40 INSTRUMENT CLUSTER xd 
i agg | CONTROLLER. 
; | ANTI-LOCK 
; LAMP 1 BRAKE 
1 DRIVER eee 
td 
uv C170 
i eee } POWER 
1 | Gee ABS © | DISTRIBUTION 
—_ | MAIN ,; CENTER 
| | MAIN tpepay too co 
1 1 RELAY 
1 |. OUTPUT | ! 
a ee 
' (86) Ne C154 ! 
es ear eee ed Ne es J 
<— B235 
14GY 14GY/YL 
YL 
VALVE BODY B205 
SOLENOIDS 18VT | $105 . ‘ene 
f°... *' 4 I @ PUMP 
{ | 
| ae | MOTOR 
B235 RELAY 
| AWD FULL | LAGY 
| LOCK TIME | 7 oor 
134* Exe |UD $111 
167** ‘") \7___----- vA) 37 ©1385 @ [gu-70-5 sl 
(A) ®W C113 
ral ABS 
WITH 4.0L DIODE 
AUTO TRANS 
(B) NS C11 | 
G107 G106 B205 £113 
20BK 20BK 18VT 
RD YL 
B205 
18VT 
i ee in C114 
G107 G106 
20BK 20BK an 
LB YL 
nade ele C235 
noone a cea . Sent: sai TELLTALE 
3 | CONNECTOR 
LOCK FULL LAMP | ee 
: TIME DRIVER ot 
I 
\ i 


*WITH 2.5L MANUAL AND 4.0L 
**WITH 2.5L AUTO TRANS ONLY 


J968W-7 


XJ 















—— 8W-40 INSTRUMENT CLUSTER , SW - 40 - 11 
i 777777" IGNITION 
oe. | SWITCH 
OFF 
\ 
: _ 
g RUN! C224 c108 
4 
START@———__)) 69 206Y/wI ——__¢. 
ese eee ee 0) 
CASE 
= GROUND 
G9 
20GY 
BK 
G9 cara | 
(2) AN (1)AN C130 
BRAKE 
WARNING 
LAMP 
SWITCH 
i a rs | POWERTRAIN 
! MALFUNCTION : | CONTROL 
1 INDICATOR GENERATOR  -UP-SHIFT! MODULE CASE 
LAMP LAMP LAMP I == GROUND 
DRIVER DRIVER DRIVER 
1 C17 C16 Bll i 
Vn Liciss YL cios c108 


G3 G14 K54 G9 G9 








BUZZER 

MODULE 20BK 20PK 200R 18GY 20GY | 
pootton PK BK BK OR BK sol 
1 SEAT I 
| BELT | PARK 
1 WARNING | BRAKE 
LAMP | SWITCH 
eae c203 

aybem3s ~~ SS C108 I case 

| | ) | = GROUND 
G3 G14 K54 
a 20BK 20PK 20LG an 
| PK i OR 
(5) AS (SI SN 8) AN 025 
| SEAT MALFUNCTION GENERATOR  UP-SHIFT BRAKE : cOMIECTOR 
' BELT —_INDICATOR LAMP LAMP WARNING/ | == SNES IER 
1 WARNING LAMP DRIVER DRIVER PARK BRAKE 1 
1 LAMP DRIVER LAMP 
| DRIVER DRIVER! 
I a ENTE RET Le eee eA Sa ee Ee eT a eT ne, ee NE ene hee - 
8040cc9Ff J968W-7 


XJ ————__—__- 8W - 41 HORN/CIGAR LIGHTER 


OW - 41-1 


8W-41 HORN/CIGAR LIGHTER 


DESCRIPTION AND OPERATION 
HORN 


The horn system uses two switches and horn relay. 
The horn switches are on the steering wheel. | 

Circuit A7 from fuse 4 in the Power Distribution 
Center (PDC) feeds a fuse block bus bar that powers 
circuit X4 through fuse 11 in the fuse block. Circuit 
X4 is HOT at all times and powers the coil and con- 
tact sides of the horn relay. | 

When the case grounded horn switch is depressed, 
circuit X3 provides ground for the coil side of the 
relay and the contacts CLOSE. When the contacts 
CLOSE, circuit X2 supplies voltage to the case 
grounded horns. 


HELPFUL INFORMATION 

e The horn switches are grounded to the steering 
wheel. 

e Circuit X4 is double crimped at the coil side of 
the horn relay. 

e Check fuse 4 in the PDC and fuse 11 in the fuse 
block. 


CIGAR LIGHTER 
In the ACCESSORY or RUN position, the ignition 
switch supplies voltage to fuse 2 in the fuse block on 


circuit A48. Fuse 2 feeds circuit F85 which connects 
to the cigar lighter. When the lighter is depressed, 
the contacts inside of the lighter element close and 
voltage flows to ground on circuit Z1. 


HELPFUL INFORMATION : 

e In the ACCESSORY or RUN position, the igni- 
tion switch connects circuit Al from fuse 8 in the 
PDC with circuit A48. : 

e Circuit F85 also powers the radio and LCD 
relay. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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GENERAL INFORMATION 
INTRODUCTION 


The wiring diagrams in this section are divided 
into two sub-sections; Heater only, and A/C and 
Heater. When referring to the wiring diagrams, 
ensure that you use the correct sub-section. 


DESCRIPTION AND OPERATION 


BLOWER MOTOR—HEATER ONLY 

In the RUN or ACCESSORY position, the ignition 
switch connects circuit Al from fuse 8 in the PDC to 
circuit A48. Circuit A48 supplies battery voltage to 
fuse 5 in the fuse block. Fuse 5 supplies power to the 
heater control switch on circuit C7. 

Circuit C43 from the heater control switch splices 
to supply voltage to the blower motor switch and the 
blower motor resistor block. The blower motor switch 
has four positions; HIGH, M1, M2, or LOW. 

When the blower motor switch is in the LOW posi- 
tion, circuit C43 from the heater control switch sup- 
plies voltage to the resistor block. Voltage does not 
pass through the blower motor switch in the LOW 
position. 

In the M1 position, the blower motor switch sup- 
plies voltage to the resistor block on circuit C4. From 
circuit C4, voltage passes through three resistors in 
the resistor block to the blower motor on circuit Cl. 

In the M2 position, the blower motor supplies volt- 
age to the resistor block on circuit C6. From circuit 
C6 voltage flows through two resistors to the blower 
motor on circuit Cl. 

In the HIGH position, the blower motor switch con- 
nects directly to the blower motor on circuit C1. Volt- 
age does not pass through the resistor block. 

Circuit Z1 provides ground for the blower motor. 


BLOWER MOTOR—A/C-HEATER 

In the RUN or ACCESSORY position, the ignition 
switch connects circuit Al from fuse 8 in the PDC to 
circuit A48. Circuit A48 supplies battery voltage to 


fuse 5 in the fuse block. Fuse 5 supplies power to the 
A/C-Heater control switch on circuit C7. 

Circuit C43 from the A/C-heater switch splices to 
supply voltage to the blower motor switch and the 
blower motor resistor block. The blower motor switch 
has four positions; HIGH, M1, M2, or LOW. 

When the blower motor switch is in the LOW posi- 
tion, circuit C43 from the A/C-Heater switch supplies 
voltage to the resistor block. Voltage does not pass 
through the blower motor switch in the LOW position 

In the M1 position, the blower motor switch sup- 
plies voltage to the resistor block on circuit C4. From 
circuit C4, voltage passes through three resistors in 
the resistor block to the blower motor on circuit Cl. 

In the M2 position, the blower motor supplies volt- 
age to the resistor block on circuit C6. From circuit 
C6 voltage flows through two resistors to the blower 
motor on circuit Cl. 

In the HIGH position, the blower motor switch con- 
nects directly to the blower motor on circuit C1. Volt- 
age does not pass through the resistor block. 

Circuit Z1 provides ground for the blower motor. 


A/C COMPRESSOR 

When the ignition switch is in the ACCESSORY or 
RUN position it connects circuit Al from fuse 8 in 
the Power Distribution Center (PDC) to circuit A48. 
Circuit A48 powers circuit C7 through fuse 5 in the 
fuse block. When the A/C-heater control switch is 
moved to an A/C position or the defrost position, it 
connects circuit C7 to circuit C90. Circuit C90 pro- 
vides the A/C select signal to cavity C23 of the Pow- 
ertrain Control Module (PCM). 

Circuit C90 also connects to the A/C cycling switch. 
Circuit C21 from the cycling switch connects to the 
low pressure switch. If the low pressure switch is 
closed, it completes a path from the cycling switch to 
the PCM on circuit C21. Circuit C21 provides the A/C 
request signal to cavity C22 of the PCM. Circuit Z1 
provides ground for the cycling switch. 

After receiving the A/C request signal, the PCM 
supplies ground for the A/C compressor clutch relay 
on circuit C138. Circuit C13 connects to cavity Cl of 


BW - 42-2 


the PCM. Circuit F12 from the fuse 18 in the PDC 
supplies battery voltage to the coil side of the A/C 
compressor clutch relay when the ignition switch is 
in the START or RUN position. When the PCM 
grounds the relay, the contacts close and connect cir- 
cuit Al7 from fuse 10 in the PDC to circuit C3. Cir- 
cuit C3 feeds the case grounded A/C compressor 
clutch. 

Also, after receiving the A/C request signal, the 
PCM supplies ground for the coil side of the radiator 
fan relay on circuit C27 (4.0L engine). Circuit C27 
connects to cavity C2 of the PCM. Circuit F12 sup- 
plies battery voltage to the coil side of the relay when 
the ignition switch is in the START or RUN position. 

When the PCM grounds the coil side of the radia- 
tor fan relay, the contacts close and connect circuit 
F141 from fuse 15 in the PDC to circuit C25. Circuit 
C25 feeds the radiator fan motor. Circuit Z1 provides 
ground for the motor. | 7 


RADIATOR FAN RELAY AND MOTOR 
In the START or RUN positions, the ignition 
switch connects circuit Al from fuse 8 in the Power 


8W - 42 AIR CONDITIONING/HEATER XJ 
DESCRIPTION AND OPERATION (Continued) 


Distribution Center (PDC) to circuit A21. Circuit A21 
powers a bus bar in the PDC that feeds circuit F12 
through fuse 18. Circuit F12 feeds the coil side of the 
radiator fan relay (4.0L engine). 

The Powertrain Control Module (PCM) supplies 
ground for the coil side of the radiator fan relay on 
circuit C27. Circuit C27 connects to cavity C2 of the 
PCM. 

When the PCM grounds the coil side of the radia- 
tor fan relay, the contacts CLOSE and connect circuit 
F141 from fuse 15 in the PDC to circuit C25. Circuit 
C25 feeds the radiator fan motor. Circuit Z1 provides 
ground for the radiator fan motor. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 


XJ 
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INSTRUMENT PANEL ILLUMINATION LAMPS ... 1 


DESCRIPTION AND OPERATION 
INTRODUCTION 


Circuit M1 supplies power to the glove box lamp, 
left courtesy lamp, right courtesy lamp, dome lamp, 
cargo lamp, and visor vanity mirror lamps. The M1 
circuit also connects to the remote keyless entry mod- 
ule. Circuit M1 is protected by the ignition off draw 
(LOD) fuse in cavity 9 of the fuse block. 

Circuit E2 supplies power for the instrument panel 
Ulumination lamps. 


IGNITION SWITCH KEY-IN HALO LAMP 


The time delay relay is used to allow a time-ON 
function for the ignition switch key-in halo lamp. 
Power for the relay is received on the M1 circuit from 
the Ignition Off Draw (JOD) fuse in cavity 9 of the 
fuse block. | 

Circuit M2 provides ground for the time delay 
relay through the right and left door jamb switches 
and the headlamp switch. When a door is opened, or 
the headlamp switch is moved to the dome lamp 
position, a ground path is provided for the relay on 
circuit M2. This energizes the relay, causing the con- 
tacts to CLOSE. 

When the relay contacts CLOSE, power is provided 
through the relay to circuit M50. The M50 circuit 
supplies current to the ignition switch key-in halo 
lamp. Circuit Z1 provides ground for the lamp. 


INSTRUMENT PANEL ILLUMINATION LAMPS 


Circuit E2 from the headlamp switch splices to 
supply power to the following illumination lamps: 

e A/C-Heater switch lamp 

e Fog lamp switch lamp 

e Rear wiper switch lamp 

e Rear window defogger switch lamp 

e Transmission range (PRNDL) indicator lamp 

e Transfer case range indicator lamp 

Fuse 19 in the fuse block protects circuit E2. Circuit 
Z1 provides ground for all of the illumination lamps. 


HELPFUL INFORMATION 

Circuit E2 also supplies power to the radio, LCD 
relay and the illumination lamps in the instrument 
cluster. 


GLOVE BOX LAMP 

Circuit M1 from the Ignition Off Draw (LOD) fuse 
in cavity 9 of the fuse block powers the glove box 
lamp. A case grounded switch, in series after the 
lamp, CLOSES when the glove box door is opened. 
The switch completes a path to ground on circuit Z1. 


UNDERHOOD LAMP 


Circuit A6 from fuse 19 in the Power Distribution 
Center (PDC) supplies battery voltage for the under- 
hood lamp. A mercury switch, in series after the 
lamp, connects the lamp to ground on circuit Z1. 
When the hood is raised, mercury inside the switch 
moves to a position where it connects circuit M1 to 
eround circuit Z1, illuminating the lamp. 


CARGO LAMP, COURTESY LAMPS AND DOME 
LAMP 

Circuit M1 from the Ignition Off Draw (IOD) fuse 
in cavity 9 of the fuse block supplies power to the 
cargo lamp, courtesy lamps and dome lamp. This cir- 
cuit is HOT at all times. The ground path for the 
lamp is provided in three different ways. 

One way is through the door jamb switches. Circuit 
M2 connects to the door jamb switches from the cour- | 
tesy and dome lamps. The switches are connected to 
eround circuit Zl. When a door is opened, the 
plunger in the switch CLOSES, completing a path to 
ground. 

The second way is through the liftgate switch. Cir- 
cuit M2 connects to circuit G71 at the cargo lamp. 
Circuit G71 connects to circuit M4. Circuit M4 con- 
nects to ground through the liftgate switch. The lift- 
gate switch connects to ground circuit Z1. When the 
lift gate opens, the plunger in the switch CLOSES, 
completing a path to ground. 
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The third ground path is through the headlamp 
switch. Circuit M2 is spliced in with the headlamp 
switch. When the operator turns the headlamp 
switch to the dome lamp ON position, a ground path 
is provided through the switch. 


VISOR VANITY MIRROR LAMPS 

Circuit M1 from the Ignition Off Draw (IOD) fuse 
in cavity 9 of the fuse block supplies power to the 
vanity lamps. Circuit M1 is HOT at all times. When 
the vanity lamps switch closes, voltage flows to van- 
ity mirror lamps. The vanity mirror is case grounded. 


READING LAMPS | 

Circuit M1 from the Ignition Off Draw (IOD) fuse 
in cavity 9 of the fuse block supplies power to the 
reading lamps. Circuit M1 is HOT at all times. When 
the operator depresses the reading lamp, the reading 
lamp switch closes and supplies ground on circuit Z1. 


LAMPS 


Circuit M1 supplies voltage for the reading lamps 
in the overhead console. The ignition off draw (IOD) 
fuse in cavity 9 of the fuse block supplies voltage to 
circuit M1. Circuit A6 from fuse 19 in PDC feeds the 
IOD fuse. 


BUZZER MODULE 


The buzzer module sounds an audible warning 
tone. The tone sounds for seat belt warning and 
when the ignition key is in the ignition switch while 
the drivers door is open. The tone also sounds when 
the ignition key is in the ON position while the driv- 
ers side seat belt is not buckled. Lastly, the tone 
sounds when the headlamps are ON when the igni- 
tion is OFF. Refer to Group 8U for system operation. 

When the ignition switch is in the RUN or START 
position, circuit F87 from fuse 17 in the fuse block 
supplies power to the buzzer module. Circuit A21 
from the ignition switch supplies power to fuse 17. 

Circuit L7 from fuse 15 in the fuse block also sup- 
plies power to the buzzer module. Circuit A3 from 
fuse 13 in the Power Distribution Center (PDC) pow- 
ers fuse 15. 


8W - 44 INTERIOR LIGHTING XJ 
DESCRIPTION AND OPERATION (Continued) 


When the parking lamps or headlamps are ON, the 
headlamp switch connects circuit M11 from the 
buzzer module to circuit G26. Circuit G26 connects to 
the drivers side door jamb switch. Circuit G26 also 
connects to the key-in switch. Circuit M11 connects 
the key-in switch to the buzzer module and the head- 
lamp switch. 

If the headlamps are ON, and the drivers door 
opens, ground for the buzzer is on circuit G26 from 
the headlamp switch through the door jamb switch to 
circuit Zl. 

If the headlamps are OFF with the key in the igni- 
tion while the drivers side door is open, ground for 
the buzzer is supplied through the key-in switch. The 
ground path is over circuit M11, through the closed 
key-in switch to circuit C26. From circuit C26, the 
ground path continues through the drivers door jamb 
switch to circuit Z1. 

Circuit G1l from the buzzer powers the seat belt 
warning lamp in the instrument cluster. Circuit Z1 
at the instrument cluster provides ground for the 
lamp. 

Circuit G10 from the buzzer connects to the seat 
belt switch. When the seat belt switch closes a path 
to ground is completed on circuit Z1 and the tone 
sounds momentarily. 

Circuit Z1 grounds the buzzer module. 


HELPFUL INFORMATION 
Circuit F87 also powers the instrument cluster and 
the headlamp delay module. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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Buzzer Module............ 0. cece ee ee eee 8W-44-8 Left Front Door Jamb Switch................ 8W-44-15 
Dome/Reading Lamps................-0055 8W-44-12, 13 Left Courtesy Lamp .......... 0.00. e eee ee eee 8W-44-5 
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PUGO 1) a2 meuosuceawe ace aee heute hake ease 8W-44-8 Remote Keyless Entry Module............... 8W-44-13, 14 
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Headlamp Delay Module.................0.. ... B8W-44-4 Right Visor Vanity Mirror Lamp........... 8W-44-12, 13, 14 
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8W-47 AUDIO SYSTEM 


DESCRIPTION AND OPERATION 


RADIO 8 = — 

When the ignition switch is in the ACCESSORY or 
RUN position, it connects circuit Al from fuse 8 in 
the Power Distribution Center (PDC) to circuit A48. 
Circuit A48 powers circuit F85 through fuse 2 in the 
fuse block. Circuit F85 powers the radio. 

Circuit Z1 provides ground for the radio. The 
antenna connects to the rear of the radio. 


RADIO MEMORY 

Circuit M1 from the Ignition Off Draw (IOD) fuse 
in cavity 9 of the fuse block supplies power for the 
radio memory. The IOD fuse is removed during vehi- 
cle shipping to prevent excessive battery draw. 

Circuit A6 from fuse 19 in the Power Distribution 
Center (PDC) supplies voltage to fuse 9. Circuits A6 
and M1 are HOT at all times. 


RADIO ILLUMINATION 


Circuit E2 supplies battery voltage to the radio 
Ulumination lamps when the headlamps or parking 
lamps are on and the dimmer switch is in the LOW 
or ON positions. 

Circuit X5 supplies battery voltage for the radio 
clock and station frequency display. Circuit X5 origi- 
nates at the radio illumination relay and is fed by 
either circuit F85 or circuit E2 depending on the 
switch position inside the relay. 

When the headlamps and parking lamps are off, 
the radio illumination relay is in its normal At Rest 
position. In the At Rest position, the relay connects 
circuit F85 from fuse 2 in the fuse block to circuit X5. 

When the headlamps or parking lamps are on, cir- 
cuit L90 from the headlamp switch supplies battery 
voltage to the coil side of the radio illumination relay. 
Circuit Z1 provides ground for the coil side of the 
relay. | 

When voltage is present on circuit L90, the radio 
illumination relay switches from its At Rest position 
to connect circuit E2 to circuit X5. 


SPEAKERS 


There are 3 different radio packages. The standard 
radio package includes 2 speakers; one in each front 
door. The four speaker system uses speakers in each 
front door plus speakers in the instrument panel. 
The six speaker system has the front door speakers, 
sound bar speakers and two speakers in the instru- 
ment panel. 


BASE RADIO 

Vehicles with the base radio have a jumper 
between the radio and the instrument panel connec- 
tors. The jumper simulates rear speaker load. 

Circuit X53 feeds the speaker in the left front door. 
Circuit X55 is the return from the speaker to the 
radio. 

Circuit X54 feeds the right front door speaker. Cir- 
cuit X56 is the return from the speaker to the radio. 


FOUR SPEAKER SYSTEM 

Circuit X53 feeds the speaker in the left front door 
and the speaker in the left side of the instrument 
panel. Circuit X55 is the return from the speakers to 
the radio. Circuits X53 and X55 are double crimped 
at the instrument panel speaker and connect to the 
door speaker. 

Circuit X54 feeds the right front door speaker and 
the speaker in the right side of the instrument panel. 
Circuit X56 is the return from the speakers to the 
radio. Circuits X54 and X56 are double crimped at 
the instrument panel speaker and connect to the 
door speaker. 


SIX SPEAKER SYSTEM 

Circuit X53 feeds the left speaker in the instru- 
ment panel. The X58 circuit is double crimped at the 
instrument panel left speaker and branches to the 
left front door speaker. Circuit X55 is the return to 
the radio from the instrument panel left speaker and 
left front door speaker. Circuit X55 is double crimped 
at the instrument panel left speaker. 

Circuit X54 feeds the right speaker in the instru- 
ment panel. The X54 circuit is double crimped at the 
instrument panel right speaker and branches to the 
right front door speaker. Circuit X56 is the return to 
the radio from the instrument panel right speaker 
and right front door speaker. Circuit X56 is double 
crimped at the instrument panel right speaker. 

Circuit X51 feeds the left rear speaker. Circuit X57 
is the return from the speaker to the radio. 

Circuit X52 feeds the right rear speaker. Circuit 
X58 is the return from the speaker to the radio. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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8W-48 REAR WINDOW DEFOGGER 


DESCRIPTION AND OPERATION 
REAR WINDOW DEFOGGER 


The rear window defogger relay supplies power to 
the rear window defogger grid. Circuit F83 from fuse 
10 in the fuse block supplies power to the rear win- 
dow defogger relay when the ignition switch is in the 
RUN position. 

When the operator presses the rear window defog- 
ger switch, the contacts inside the switch momen- 
tarily CLOSE and circuit C80 connects the switch to 
the relay. This causes the relay to change state and 
complete a circuit to energize the coil side of the 
relay and start the relay timer. 

Circuit F81 from fuse 18 in the fuse block supplies 
voltage to the coil and contact sides of the relay. Cir- 
cuit Z1 provides ground for the relay. 

When the rear window defogger relay energizes, 
the contacts inside the relay CLOSE and connect cir- 
cuit F81 to circuit C15. Circuit C15 splices to power 
the rear window defogger grid and the indicator lamp 


in the rear window defogger switch. Circuit Z1 pro- 
vides ground for the rear window defogger grid. 


HELPFUL INFORMATION 

e When the ignition switch is in the RUN position, 
it connects circuit Al from fuse 8 in the power distri- 
bution center (PDC) to circuit A38. 

e Check for broken grid lines on the window. 

e Check for a broken bus bar or disconnected 
leads at the rear window. 

e Check for a good ground. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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8W-49 OVERHEAD CONSOLE 


DESCRIPTION AND OPERATION 


INTRODUCTION 

When the ignition switch is in the START or RUN 
position, it connects circuit Al from fuse 8 in the 
Power Distribution Center (PDC) to circuit A21. Cir- 
cuit A21 supplies power to circuit F87 through fuse 
17 in the fuse block. Circuit F87 supplies power to 
the overhead console. 

When the headlamps or parking lamps are ON, cir- 
cuits L90 and E2 provide voltage to the overhead 
console for illumination. Voltage on circuit L90 
informs the overhead console that the headlamps or 
parking lamps are ON. Circuit E2 from fuse 19 in 
the fuse block powers the illumination lamps in the 
overhead console. Circuit E2 originates at the head- 
lamp switch. , 

Circuits Z1 and Z2 provides ground for the over- 
head console. Circuit M2 from the door jamb switches 
also connects to the overhead console. 


AMBIENT TEMPERATURE SENSOR 


The ambient temperature sensor is a variable 
resistor. Circuit G31 supplies voltage from the over- 
head console to the sensor. Circuit G32 is the signal 
return from the sensor to the overhead console. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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DESCRIPTION AND OPERATION 
PARKING LAMPS 


Circuit A3 from fuse 13 in the Power Distribution 
Center (PDC) connects to a bus bar in the fuse block 
which feeds circuit L7. Fuse 15 in the fuse block pro- 
tects circuit L7. | | 

The headlamp switch has three positions: ON, 


PARK (parking lamps) and OFF, plus a dimmer 


switch. When the headlamp switch is in the PARK or 
ON position, the switch connects circuit L7 to circuit 
L90. From the headlamp switch, circuit L90 branches 
to power the front parking lamps and rear tail 
lamps, side marker lamps, and rear license plate 
lamps. 


GROUND CIRCUIT 

Circuit Z1 provides a ground for the parking lamps 
and turn signal lamps. The Z1 circuit also provide 
eround for the headlamps. 


HELPFUL INFORMATION 

e Check fuse 13 in the PDC. 

e Check fuse 15 in the fuse block. 

e When the headlamp switch is in the PARK or 
ON position, the dimmer circuit, L7, also connects to 
circuit E2. Circuit E2 continues through fuse 19 in 
the fuse block. Circuit E2 powers the illumination 
lamps. 


HEADLAMPS 

The headlamp switch has three positions: ON, 
PARK (parking lamps) and OFF. Circuit A3 from fuse 
13 in the Power Distribution Center (PDC) connects 
to the headlamp switch and feeds the circuit L7 
through fuse 15 in the fuse block. Circuit L7 connects 
to the headlamp switch. 

Circuit A3 also splices to feed circuit L11 through 
fuse 4 in the fuse block. Circuit L11 connects to the 
dimmer switch circuitry in the multi-function switch. 

Circuit A3 also supplies battery voltage to the 
headlamp switch. The headlamp switch has an inter- 
nal circuit breaker that connects circuit A3 to circuit 


F34. Circuit F34 connects to the dimmer switch cir- 
cuitry in the multi-function switch. 


HEADLAMP SWITCH IN OFF OR PARKING 
LAMP POSITION 

Circuit L11 connects to the dimmer switch portion 
of the multi-function switch. Circuit L11 supplies 
power for the high beams on circuit L3 when the 
operator flashes the headlamps with the turn signal 
stalk of the multi-function switch. 


HEADLAMP SWITCH IN ON POSITION 

When the headlamp switch is in the ON position, 
circuit A3 from fuse 13 in the PDC connects to circuit 
F34. Circuit F34 connects to the dimmer switch por- 
tion of the multi-function switch and feeds circuit L4. 
Circuit L4 powers the low beam of the headlamps. 

When the operator selects high beam operation 
with the turn signal stalk of the multi-function 
switch, circuit L11 connects to the L3 circuit. Circuit 
L3 powers high beam operation. 


HEADLAMP GROUND | 

Circuit Z1 provides ground for both the right and 
left headlamps. Circuit Z1 also supplies ground for 
the fog lamps, if equipped. 


HELPFUL INFORMATION 

e Check fuse 13 in the PDC. 

e The headlamp switch has an internal circuit 
breaker. 


HEADLAMP DELAY MODULE 

When the operator turns OFF the ignition switch 
and then turns OFF the headlamp switch, the head- 
lamp delay module powers the headlamps for approx- 
imately 45 seconds. 

When the ignition switch is in the START or RUN 
position, circuit A21 powers circuit F87 through fuse 
17 in the fuse block. Circuit F87 supplies the IGNI- 
TION ON/OFF signal to the headlamp delay module. 
Circuit Z1 provides ground for the module. 

When the headlamp delay module activates, it con- 
nects circuit X4 from fuse 11 in the fuse block to cir- 


cuit F34. Circuit F34 powers the headlamps through 
the headlamp dimmer switch circuit L4. 


HELPFUL INFORMATION 

Circuit A7 from fuse 4 in the Power Distribution 
Center (PDC) supplies voltage to the fuse block bus 
bar that powers circuit X4 through the fuse in cavity 
11. 


FOG LAMPS 


The fog lamps are controlled by the fog lamp 
switch, park lamp relay and high beam relay. The fog 
lamps operate only when the headlamp switch is in 
the ON position, and the operator has selected low- 
beam operation. When the headlamps are in high- 
beam operation, the fog lamps will not operate. 

Circuit F39 from fuse 17 in the Power Distribution 


Center (PDC) supplies voltage to the contact side of — 


the park lamp relay. 

Circuit L90 supplies power to the coil side of the 
park lamp relay. Circuit L35 connects to the coil side 
of the relay and to circuit Z1 through the fog lamp 
switch. Ground for the coil side of the relay is pro- 
vided on circuit Z1 through the fog lamp switch. 

When the fog lamp switch CLOSES, the park lamp 
relay contacts CLOSE and circuit F39 passes through 
the relay to power the contact side of the high beam 
relay. When the headlamp high beams are OFF, the 
high beam relay is not energized and voltage flows 
through the normally closed contacts to circuit L39. 

Circuit L39 supplies voltage to the fog lamps. Cir- 
cuit Z1 provides ground for the fog lamps. 

If the high beam lamps are ON, circuit G465 ener- 
gizes the high beam relay. When the high beam relay 
energizes, the contacts open and power is not sup- 
plied to the fog lamps. Circuit Z1 provides ground for 
the coil side of the high beam relay. 

Circuit E2 provides voltage for the illumination 
lamp in the fog lamp switch. 


——— 8W - 50 FRONT LIGHTING XJ 
DESCRIPTION AND OPERATION (Continued) 


HELPFUL INFORMATION 
Circuit L3 splices to power circuit G465. Circuit L3 
powers the high beam circuit of the headlamps. 


DAYTIME RUNNING LAMP (DRL) MODULE 


On vehicles built for sale in Canada, the low-beam 
headlamps operate when the ignition switch is in the 
RUN position. 

When the ignition switch is in the START or RUN 
position, circuit Al from fuse 8 in the Power Distri- 
bution Center (PDC) connects to circuit A21. Circuit 
A21 splices to supply power to the DRL module. 

Circuit A3 from fuse 18 in the PDC connects to 
DRL module. Circuit A3 is HOT at all times. 

The DRL module receives the vehicle speed sensor 
input from circuit G7. Circuit G465 from the DRL 
module splices to circuit L3 to provide power for the 
high beam indicator lamp in the instrument cluster. 

Circuit L4 powers the low beams of the left and 
right headlamps. When the headlamp switch is OFF, 
the DRL module powers the low beams on circuit L4. 
When the headlamps are ON, the dimmer switch in 
the multi-function switch powers the low beams on 
circuit L4. 

Circuit L3 feeds the high beams of the headlamps. 
When the operator flashes the headlamps with the 
stalk of the multi-function switch, the DRL senses 
voltage on circuit L3. 

Circuit Z1 provides ground for the DRL module. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component — 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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HEADLAMP L3 16RD/OR L3_ 16RD/OR ———X -HEADLAMP 
a i) eeee ciso 28 
L60 
aa tot 18LG 6129 —{ 
LEFT FRONT ! eu 7-8 RIGHT FRONT 
LE I 
PARK/TURN }—Z1 18BK © PARK/TURN 
SIGNAL (3)! - SIGNAL 
LAMP } 1a LAMP 
€102 
71 —-L90 
16BK 18DB 
i C162 
LEFT FRONT RIGHT FRONT 
SIDE MARKER SIDE MARKER 
LAMP LAMP 
(2) C158 tty (2) 3 6162 
7 L60 18TN 
L61 18LG 
c102 
TURN L61 
SIGNAL/ | €108 18LG 
HAZARD »—161 | 18L6 c102 
SWITCH 
(8W-52-3) L60 
18TN 
| TURN 
$130 C108 SIGNAL/ 
8W-70-9 ‘-L60 18TN—<1 HAZARD 
L90 18DB/RD— SWITCH 
Z © (8W-52-3) 
¥ C102 
pe WITH L90 18DB/RD——s> PARK LAMP RELAY 
i FOG LAMPS (8W-50-9) 
C108 | 
— a SPLICE 
ak ao Entag wee Oe Cr MITH 2.51 Eg 
(8W-70-15) , 
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XJ 8W-50 FRONT LIGHTING SW - 50-9 
BATTERY 
POSITIVE 
TERMINAL AQ 6RD 
(8W-20-3) 
AO | POWER 
6RD ! DISTRIBUTION 
| CENTER 
l 
1 
ENGINE 
STARTER 
- MOTOR 
(8W-21-4) 
FOG LAMP SWITCH 
ne ILLUMINATION LAMP 
OR 
_- EXTENDED IDLE SWITCH 
ILLUMINATION LAMP 
(POLICE PACKAGE) 
onan (8W-44-7) 
DATA DRL aoe BK 
LINK MODULE 
CONNECTOR (8W-50-11) WT | _szos 
(8W-30-21) | $201 @ \gw-70-13 
c102 | ® 8W-70-10 | 
A3 F2 
12RD 200R 
WT DG 
BUZZER -----|-__-________L_____- 
MODULE | 5M aa ie t | FUSE 
(8W-44-8) etre) (H4 ) c201 | BLOCK 
SPLICE | — 
F39 $130 5A 
16PK (8W-50-8) 
LG i(F3)N (H3) Ss C201 | 
WITH ee mamas ¢ ne z 
FOG | 
L90 
LAMPS onn Eo 
RD 200R 
207 
es ie eee "| 7\ 1) 0\ | 
| SWITCH 
BRIGHT ! 
| 
DIMMER 
Depo ater eee eel 
C102 C108 FOG LAMP 
»—.L35 16BR/WI—))—L35 16BR/WT——=_ SWITCH 
RELAY 
(8W-50-10) 
8040ccef JI68W-7 


BW - 50 - 10 8W-50 FRONT LIGHTING ————— 


FOG LAMP SWITCH 
ILLUMINATION LAMP 
OR 
EXTENDED 
IDLE SWITCH 
TLLUMINATION LAMP 



























(POLICE PACKAGE) $205 
SPLICE C237 C237 8W-70-11 
ke ee PB——E2 200R/BK—X \———71 20BK ? 71 20BK 
(8W-70-13) (A) (BY > 
71 
12BK 
G201 
7 (Cc) 6238 
| FOG 
PARK c102 c108 6238 LAMP 
ae SWITCH 
RELAY L35 18BR/NT——))—-L35 16BR/WT——<€——L35 16BR/WI—< SWITCH 
(8W-50-9) (B) 
PARK LAMP (A) % €238 
RELAY yo 
(8W-50-9) bg 
| 16LB 
F39 
‘0 cemcteeonenasareas 
(8) AS C155 =e 
155 HIGH 16LB 
7 BEAM 
G465 16LB/BK re a 
(4) (WITH C102 
FOG LAMPS) 
__ WITH | Ne £5) C155 L39 
(NOT USED) | 16LB 
G465 G465 
16LB 16LB $128 
a i _ wm [8W-70-9 
WZ ~w- c102 L39 16LB 2) 
G465 L3 
16LB 14RD 
BK OR 
| 1 
SPLICE SPLICE 18BK 
$102 $131 
(8W-50-11) (8W-50-7) 
(8W-70-3) (8W-70-10) 
C159 C163 
— Z1 16BK ——-@——— Z1 168K —+{ 
(AD $129 ICA) 
LEFT ! 1 
FOG | ! 
LAMP | 
I I 
(B) (B) 
L39 16LB 
L39 16LB 
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8W-50 FRONT LIGHTING SW - 50-11 
(WITH DAYTIME RUNNING LAMPS) 
BATTERY 
POSITIVE 
TERMINAL 
(8W-20-3) 
Y ENGINE 
©Z— Ao ero Ao 6Rp——e  SUamner 
| (8W-21-4) 
POWER 
DISTRIBUTION 
CENTER 
C108 SPLICE 
A3 12RD/WT ———)——— A3._ 12RD/WT —— $201 
(8W-70-10) 
VEHICLE 
SPEED 
SENSOR 
ies eee oe HIGH 
| RELAY 
(8W-50-10) 
A3 G7 
12RD 18WT 
WT OR 
aiaieealaneiedamanaas INSTRUMENT 
abt CLUSTER 
12DB RATIO‘ (8W-40-8) 
| ] — 2 Be Clie G465 
$203 G7 G7 AUTO TRANS 16LB 
8W-70-10| @ 18WT 18WT BK 
OR OR L3 
A21 AP 2 16RD 
12DB C134 C167 YL 
YL T T | 
a G7 G7 
c108 OOWT 20WT HEADLAMP C102 C108 
OR OR DIMMER 
| SWITCH 
A21 (8W-50-7) G465 G465 
12DB Ld arr 16LB  16LB 
| | ] BK BK 
S24 | L3 L4 
: G7 
8W- 70-8 OOWT 16RD 16VT 
OR OR WT 
L L $102 
— aaa C108 (WITH DRL) 
| T 7 8W-70-3 
G7 L3 L4 G465 
A21 20WT 16RD 16VT 16LB 
L 1 | en ee ee 
eee se ee ee TLL <a eee: T Site 
; 8 5 6 7 1 10 4 
! GND FUSED FUSED VSS DIM SW —s*DIM SW HI BEAM | 
IGNITION (B+) SIGNAL HI BEAM LOW BEAM INDICATOR ! 
| SW OUT OUTPUT OUTPUT DRIVER 4 
' (RUN/ST) ! 
i 1 
i J 


DAYTIME RUNNING LAMP MODULE 


8040ccf6 











J968W-7 


XJ ——____—_——— 8W  - 51 REAR LIGHTING 


8W - 51-1 


8W-51 REAR LIGHTING 


DIAGNOSIS AND TESTING 
TAIL LAMPS AND REAR LICENSE PLATE LAMPS 


Circuit A3 from fuse 13 in the Power Distribution 
Center (PDC) connects to a bus bar in the fuse block 
which feeds circuit L7. Fuse 15 in the fuse block pro- 
tects circuit L7. 

The headlamp switch has three positions: ON, 
PARK (parking lamps) and OFF, plus a dimmer 
switch. When the headlamp switch is in the PARK or 
ON position, the switch connects circuit L7 to circuit 
L90. From the headlamp switch, circuit L90 branches 
to power the front parking lamps and rear tail 
lamps, side marker lamps, and rear license plate 
lamps. 


GROUND CIRCUIT 
Circuit Z1 provides a ground for the parking 
lamps, tail lamps, and rear license plate lamps. 


HELPFUL INFORMATION 

e If the vehicle is equipped with factory installed 
trailer tow, circuit L90 splices to the trailer tow har- 
ness. 

e Check fuse 13 in PDC. 

e Check fuse 15 in the fuse block. 

e When the headlamp switch is in the PARK or 
ON position, circuit L7 also connects to circuit E2. 
Circuit E2 continues through fuse 19 in the fuse 
block. Circuit E2 powers the illumination lamps. 


STOP LAMPS AND CHMSL LAMPS 


Circuit L9 from fuse 2 in the Power Distribution 
Center (PDC) connects to the stop lamp switch. 

When the operator presses the brake pedal, the 
stop lamp switch CLOSES and connects circuit L9 to 
circuit L50. Circuit L50 connects to the stop lamps 
and Center High Mounted Stop Lamps (CHMSL). 


Circuit Z1 provides a ground for the stop lamps and 
CHMSL lamps. 


HELPFUL INFORMATION 

e Check fuse 2 in the PDC. 

e Check for continuity across the stop lamp switch 
when it is closed. 


BACK-UP LAMPS 

In the START or RUN position, the ignition switch 
connects circuit Al from fuse 8 in the Power Distri- 
bution Center (PDC) to circuit A21. Circuit A21 feeds 
a bus bar in the PDC that powers circuit F12 
through fuse 18. 

Circuit F12 supplies power to the back-up lamp 
switch. On automatic transmission equipped vehicles, 
the back-up lamp switch is part of an assembly that 
includes the PARK/NEUTRAL position switch. When 
the operator puts the transmission in REVERSE, the 
back-up lamp switch connects circuit F12 to circuit 
L10. Circuit L10 feeds the back-up lamps. Circuit Z1 
provides ground for the back-up lamps. 


HELPFUL INFORMATION 

e Check fuses 8 and 18 in the PDC. 

e Check for continuity across the back-up lamp 
switch when it is closed. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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DIAGRAM INDEX 

Component | Page Component 7 7 Page 
Back-Up LampsS......---- eee cece eee eens 8W-51-4, 5 ONION: SUMNCN 4c tase eeeuees eae su eee ee ee OW-51-3 
Back-Up Lamp Switch. ................ cesses 8W-51-3 License Lamp........ ee ore outs Fa OW O16 
Center High Mounted Stop Lamps (CHMSL)........ 8W-51-6 Park/Neutral Position Switch.................... BW-51-3 
Fuse 2(PDC).......... ee ere ee 8W-51-6 Powertrain Control Module........... (he saawes . 8BW-51-7 
PUGE OF 00) av cknaoceotaueeeeetes oan eenees os 8W-51-3 Rear Side Marker Lamps............ ees .... OW-51-4, 5 
Flse 1) (POG) act ureeesssettane coreieern sees 8W-51-3 Stop Lamp Switch.............. ae Gays nes .. BW-51- 6 
Fuse 15... oe ce eee ep aed ew ees oak 8W-51-3 Tail/Stop Lamps ............ eee re 8W-51-4, 5 
FUSE 10 (706) tonsameees neo eneseneeteee sence 8W-51-3 Transmission Control Module................... 8W-51- 7 
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BATTERY POSITIVE 
TERMINAL (8W-20-3) 





SW-51 REAR LIGHTING ——— 


8W-51-3 


ENGINE 
STARTER 
(OM Ao 6rd AO 6RD-————> _ MOTOR 
a | (8W-21-4) 
— | ee 1 POWER 
1 | DISTRIBUTION 
CENTER 
| FUSE FUSE FUSE | 
8 18 13: 4 
! 60A | 15A 40A 3 
I I 
1 (7) (A15) (A16) (26) se C151 |! 
I 





Fe eee cee 
Mi F12 gains 
A3 12RD/WI——® MODULE 








18DB A3 
10RD WT 12RD (8W-50-11) 
— WT ¢108 
C10 12DB $201 
ae 12R0- 
| Mn © (au-70-19 
@ 8124 | 
Al Al 8W-70-8 
12RD =: 12RD | a 
(1 aS Cy Re2es pan WT 
i -1 So ge Daas ' IGNITION L oe __ 
! | IGNITION $121; ---; FYSE 
| SWITCH 7 C108 © 8W-70-7 (F2) C201 ! BLOCK 
START ACC | A21 | 
| FUSE | 
I 15 | 
| 15A ! 
! ! 1 (F3) _—_ ! 
L7 
— L7 BUZZER 
1808 18DB 1808 WITH 2.5L Vow died 
; OR 
WITH WT WITH 4.0L ENG (8n-44-8) 
Eo MAN TRANS Pos ENG L AUTO TRANS (B2) ve 
AN €146 AUTO TRANS AN C167 | &. | HEADLAMP 
iy F12 | PARK | SWITCH 
18DB 18DB ! {om OFF 
WT WT in ee 
(A) A €153 pa (R) Sz c207 
BACK-up _—‘‘A) 7 ©133 1) S408 4 
aAvA ME on oe r —— . 
LAMP SWITCH { » | PARK/NEUTRAL | } , PARK/NEUTRAL |7) 
! 1 POSITION ,/ .| POSITION RD 
1o 43 SWITCH pea SWITCH | eae 
(B) Ne C153 (3) x C408 $216 
=e (E) 32 C133 ae | [8W-70-15 
L10 L10 L10 
18BR 18BR 18BR L90 
LG LG LG 18DB 
S- ¢146 ve C167 i 
Y C203 4 SPLICE 
L10 L10 1spB—» $308 
18BR — 
ree ir ! RD (8W-51-4) 
; ; (8W-70-18) 
clos SPLICE 
L10 L10 L1 ans 
18BR ————_))— 18BR ——X(—-20 BR => 
LG LG LG (8W-51-4) 
(8W-70-16) 
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SW -51 - 4 SW-51 REAR LIGHTING XJ 
$216 $308 
HEADLAMP aS €203 L90 
SWITCH »™-——L90 18DB/RD-———-@———L90 18DB/RD--——-_K#————L90 _18DB/RD @— 18DB > 
(8W-51-3) I RD 
WITH 4.0L ENG | 
AUTO TRANS 
PARK /NEUTRAL a L90 
POSITION as 18DB 
L10 18BR/LG-——— 18BR-+~C— RD 
SWITCH ig! Le 
(8W-51-3) 
WITH MAN 1 20BR L90 RIGHT 
TRANS c108 | $303 cae REAR 
BACK -UP tio E246 iio W-70-16 LIGHTING 
y 8W-70-16! 110 
LAMP 18BR —>)—— 18BR——» | 110 ! ee (SW-51-5) 
(8W-51-3) LG 
WITH 2.5L ENG __| ! 
AUTO TRANS 
PARK/NEUTRAL C167 
POSITION fen ae ee 7 
SWITCH fe » t “i 
(8W-51-3) 1 $304 = 
TURN 1 igo. , BMCFO-171 | 6g | 
SIGNAL/ L60 18TN/DG-——————_K¢- 18 TN @—is8TN : 
HAZARD 1 «DG DG 
SWITCH ! | 
(8W-52-3) ve L61 SPLICE 
>—_—_— 161 PNG re | $307 
(8W-51-5) 
5 ra 18DB/RD af C311 
(1) 48 C418 rd 
SIDE 
MARKER $403 ! 
LAMP -70- 
a (2) 4 C418 ie : 
C71 eek @— 21 isBK—) Z1 18BK 
| 
I 
1 i | 
paenen : SPLICE 
LEFT REAR | (8W-51-5) 
TURN ! (8W-70-17) 
SIGNAL | 
LAMP (A) c422 
“C160 18TN ! 
ce Pitt 
»-L50 18WT/TN : 18WT : 
nt. L50 TN [ 
TAIL/STOP »i—— Z1 18BK ! 
LAMP (G) ! 
L90 ! 
~— 190 18DB/RD-—@ 18DB —> 
(B) $401 RD 1 
! 
: i CENTER 
| ae ! HIGH 
(G) AN C416 MOUNTED 
LEFT | ! STOP 
BACK -UP LAMPS 
C i 
LAMP (8W-50-6) 
ge ony 1 
I 


(A) % C416 
Soceenwery 18BR/_Lg ———————_)* 110 20BR/LG 
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XJ SW-51 REAR LIGHTING ——— 6W-51-5 
6308 6345 <3 
=—190 18DB/RD—))>——L90 18DB/RD-—<€{—__— L190 20DB/RD 
SPLICE “a8 G388 
$308 —_ L90 
(8W-51-4) oe : | 20DB° 
(8W-70-18) ae RD 


B—190 18DB/RD 
















7 LICENSE 
oe faucet. 6) 
—. $303 {GW-ol- 
(8W-51-4) m—L10 20BR/LG : 
- (8W-70-16) | 
7 C328 RIGHT REAR 
SPLICE ay 2 1gBK——»» DOOR JAMB 
$304 . He oe SWITCH 
(8W-51-4) — 20BK (8W-44-15,16) 
(8W-70-10) 
SPLICE L90 180B/RD] 
tweed ~ (1)28 C419 
70-: RIGHT REAR 
eile SIDE MARKER 
. LAMP 
(2) C419 
Z1 isBK——) | 
@ |8wW-70-17 | , oe gape 
L50 (G) is C423 | 
18WT | RIGHT REAR 
| : TURN SIGNAL 
LAMP 
(A) % C423 
L60 18 ee | 
18WT C421 
TN A —L50 18WT/TN—K 
- 1(A) 
) RIGHT 
I 
LEFT Z1 188k —K‘ | TALL/STOP 
TAIL/ | (G LAME 
STOP 
LAMP L930 @-—190 18pB/RD—X 
(8W-51-4) 18DB/RD as - 4 
Z1 18BK 
| ee : | me C417 
L50 L50 | 
RIGHT 
| OTN, BACK-UP 
: LAMP 
£324 | C417 


ae M97 
CENTER HIGH CENTER HIGH bee L110 18BR/LG 4 
MOUNTED STOP MOUNTED STOP 


LAMP NO. 2 LAMP NO. 1 
(CHMSL) (CHMSL) 
(8W-51-6) (8W-51-6) 
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SW -51 - 6 
BATTERY 
POSITIVE 
TERMINAL 
| (8W-20-3) 
V ENGINE 
IN STARTER 
2 AO 6RD AO 6RD-—& ~yorop 
| 6 (8W-21-4) 
| C114 
L50 L50 
POWER 18WT/TN Le 
DISTRIBUTION 
CENTER CONTROLLER 
SanEe ANTI-LOCK 
BRAKES 
CAVITY AS 
! C108 C203 (8W-35-4) 
{a==--| ig a 18BK/WI — L50 18WT/TN——)— L50 18WT/TN 
COMBINATION L9 
FLASHER —<t—16PK $306 
LEFT (8W-52-3) ee C311 8W-70-17 
TAIL/STOP 
LAMP L50 a L50 18WT/TN e 
(8W-51-4) 
| _ sale ia L50 
no 
21 > 1} 20BK ~Z C308 - ¢305 
i i L50 7 
18WT L50 
oe 20BK ™N 18WT 
vy $288 L TN 
v C345 1 
if C358 ee Ve 324 
12BK 
| $307 18WT L50 
@ |8w-70-18 L Zl 
| amen C353 
ef L50 
12BK bank 18WT RIGHT 
ees , TN TAIL/STOP 
W-18-8,9] ye Nee EL 
| 190 (2) (1) C426 -encenoes 
20DB Z1 
RD 20BK nf L50 
18WT 
L90 Z20BK 
TN 
18DB CENTER 
RD HIGH 
MOUNTED 
STOP LAMP NO. 1 
(2) (1)? 
SPLICE LICENSE CENTER 
$308 LAMP HIGH 
(8W-51-4) MOUNTED 
(8W-70-18) STOP LAMP NO. 2 
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8W-51 REAR LIGHTING SW - 51-7 
BATTERY 
POSITIVE 
TERMINAL 
(8W-20-3) 
Y ENGINE 
AO 6RD AO 6RD ————__> gat 
Fe i (8W-21-4) 
POWER 
| | DISTRIBUTION 
om FUSE 2 C151! GENTER 
} I | 
20d (1) L9 
oie selena amaaeian 18BK eras CONTROLLER 
WT | ANTI-LOCK 
€108 1 LAMP 
en 7 | ! SWITCH ! BRAKE 
OUPUT 
COMBINATION oa Loo a eeers j 
FLASHER ~<e— 
8W-70-11 , G201 SHIFT 





i... a a INTERLOCK 
18BK @— 22x [8W-15-6.7] Cgwegi-5) 
| STOP = 1L8WT . 
LAMP TN 
16PK , bs SPLICE 
BK SWITCH K29 18WT/PK $306 
(8W-70-17) 
(6) 


| 114 
L50 18WT/TN 


L50 
L50 18WT/TN———))——18WuT 
c203.—Cts«S'N 
C229 C229 
I | 
V30 V32 K29 K29 WITH 4.0L 
20DB 20YL 18WT 18WT ENG AUTO 
RD RD PK PK TRANS 
i eee ee C114 = V32 | C114 | C114 
20YL sae K29 
RD 18WT 
PK 
| K29 K29 
18WT 18WT (C10) 4 €132 
V30 me CU i | STOP LAMP | 
20DB 20YL l 
RD ap CONTROL/HORN 1 a | 
SWITCHES yp ©» © seesee=i- 
(8W-33-3) L'.—i—“ CO TRANSMISSION 
| CONTROL 
VEHICLE K29 MODULE 
SPEED 18WT _ 
CONTROL rk 
SPQUG © CdCl cea eee ee 
(8W-33-3) en “J Gi6s — 
C11 C24 ' POWERTRAIN 
i SPEED STOP 1 CONTROL 
CONTROL LAMP | MODULE 
! ON/OFF SWITCH ! 
SWITCH SENSE I 
i] { 
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8W-52 TURN SIGNALS 


DESCRIPTION AND OPERATION | 


TURN SIGNALS 


When the operator selects the right turn signal, 
the multi-function switch connects power from circuit 
L5 to circuit L60. Circuit L60 feeds the right front 
and right rear turn signal lamps. Circuit L60 also 
splices to power the right turn signal indicator lamp 
on the instrument cluster. | 

When the operator selects the left turn signal, the 
multi-function switch connects power from circuit L5 
to circuit L61. Circuit L61 feeds the left front and 
left rear turn signal lamp. Circuit L61 also splices to 
power the left turn signal indicator lamp on the 
instrument cluster. 

Circuit Z1 provides ground for the turn signal 
lamps. 


HELPFUL INFORMATION 

e The turn signal lamps are the same lamps used 
for the hazard flasher. | 

e Check fuse 8 in the PDC and fuse 8 in the fuse 
block if the turn signals do not operate. 


COMBINATION FLASHER 

In the ACCESSORY or RUN position, the ignition 
switch connects circuit Al from fuse 8 in the Power 
Distribution Center (PDC) to circuit A48. Circuit A48 
feeds circuit F83 through fuse 8 in the fuse block. 

Circuit F83 powers the combination flasher for the 
turn signals. Circuit L9 from fuse 2 in the PDC sup- 
plies battery voltage to the combination flasher for 
the hazard lamps. Circuit Z1 provides ground for the 
combination flasher. 

Circuit L5 from the flasher connects to the multi- 
function switch to supply power to the turn signals. 
The multi-function switch supplies voltage to the 
turn signals and side marker lamps on circuits L60 
and L61. 

Circuit L12 from the flasher connects to the multi- 
function switch to supply power to the hazard flasher 


circuits. The multi-function switch connects to the 
turn signal and side marker lamps on circuits L60 
and L61. | 


HELPFUL INFORMATION | 
Circuit F83 also connects to the rear window defog- 
ger relay. 


HAZARD FLASHERS 


When the operator selects the hazard flashers, the 
multi-function switch connects circuit L12 from the 
combination flasher to circuits L60 and L61. 

Circuit L60 feeds the right front and right rear 
turn signal lamp. Circuit L60 also splices to power 
the right turn signal indicator lamp on the instru- 
ment cluster. | 

Circuit L61 feeds the left front and left rear turn 
signal lamp. Circuit L61 also splices to power the left 
turn signal indicator lamp on the instrument cluster. 

Circuit Z1 provides ground for the hazard flasher 
lamps. 


_ HELPFUL INFORMATION 


e The hazard flasher lamps are the same lamps 
used for the turn signals. 

e Circuit L9 powers circuit L12 through the com- 
bination flasher. Circuit L9 also connects to the stop 
lamp switch. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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XJ 8W-52 TURN SIGNALS 8W - 52-3 
BATTERY POSITIVE 
TERMINAL 
(8W-20-3) 
ENGINE 
A0 sro 10 6RD —— a 
Fuse 2 G152 | (8W-21-4) or C108 
C224 r | IGNITION 
! (910-9 18PK/BK l | SWITCH 
qu 20A (1)) 1 Al 12RD ,; SWITCH 
, FUSES |! | C108 (4)! 
| BXi¢-e7_- e+ Al 10RD— Al 12RD—~<(4 ic 
! 60A (7) ! iy | Son Ra H 16PK 
be : REAR ah 
POWER WINDOW C224 
DISTRIBUTION ana . | 
CENTER A48 
scare (8N-48-3) 0 ____--_...------ , 12vT - 
ST 
FRONT LEFT LEFT | £202 ruse g S204 7 ! | LAMP 
PARK/ eronr FRONT SWITCH 
TURN parks _ SIDE ¢93 £93 ! (£8) 20A 8(B3); FUSE (8W-52-4) 
RIGHT SIGNAL yyry MARKER jisy, igy, ---------------- | BLOCK 


FRONT LAMP crqnac LAMP RD ~—RD 
SIDE (8W-52-4) ~amp (8W-52-4) | 


L9 16PK/BK 
MARKER (8W-52-4) Liter J 
LAMP C242 

















(SW-52-4) REAR 
COMBINATION FLASHER WINDOW 
Z1 18BK DEFOGGER 
C242 
ye a RELAY 
L60 L60 L61 L61 Zl 14BK Z1 (8W-48-6) 
18TN 18TN  18LG 18LG (J5) 18BK LCD 
$205 ILLUMIN- 
(JA) ° ATION 
RELAY 
Saas C102 L12 7 
18VT/TN ipa fear renner ©) 
L60 L61 G201 
18TN  18LG 8W-15-6,7 
{ [ DOOR 
= 7 UNLOCK 
ae C108 TURN SIGNAL/ | 18BK RELAY 
~ HAZARD SWITCH (17) C228 (8W-61-4) 


HAZARD 
SWITCH 





i] 
t 
I 
L60 161 NORMAL 1 
~--------f-----7----- 18BK 
18TN 18LG > oe: ! 
I 
! DOOR 
LOCK 
| 18BK RELAY 
| |__| (8W-61-4) 
(B6) AR 
ee eee Pee i 
1 = =RT | 
' TURN TURN (00000 beeen nn nnn ab enn n nnn fern rrr nnn n nn ee 
1 SIGNAL SIGNAL} (15) --- (12). 57 6228 
ice hack Saad Se see ib ic lil soe hs | 
INSTRUMENT L61 L60 
CLUSTER ae nae 
LEFT REAR C311 T To | SPLICE 
TURN oo ——160 18TN—))—L61 1816 60 TeINIDE —_ eee a 
(8W-52-5) (8W-70-17) 


8040d008 J968W-7 





SW -52 - 4 ——_—___—__——__———. 8W-52 TURN SIGNALS — 


C156 


\—L61 18LG 




















Ci dx | 
LEFT RIGHT 
FRONT . FRONT 
PARK/TURN Y—7Z1 18PK PARK/TURN 
SIGNAL SIGNAL 
LAMP LAMP 
LEFT RIGHT 
FRONT FRONT 
SIDE SIDE 
MARKER MARKER 
LAMP LAMP 
: (2) c158 C162 
. Les 18LG | _ . | 
: | Ye c102— ) L c102 
| [q- + G104 T 
Aci! cm < L60 
18LG == [BW 1573) 18TN 
TURN SIGNAL/ | = | cs * TURN SIGNAL/ 
HAZARD SWITCH >—L61 18LG—< ‘——L60 18TN——<! HAZARD SWITCH 
(8W-52-3) 


(8W-52-3) 


8040d00a J968W-7 


Xd 


LEFT REAR 
TURN SIGNAL 


LAMP 


8040d00d 


8W-52 TURN SIGNALS ——————-—--- 8W - 52-5 


TURN SIGNAL/ 
HAZARD SWITCH 


(8W-52-3) 
| | 
L61 L60 
18LG 18TN 
BK DG 


L61 DG 
18LG | $304 
@ |sw-70-17 
L60 
C311 18TN 
~ DG 


L60 
18TN 





L60 
18TN 
C324 
¢——L60 “| 
(A) AS C423 
RIGHT REAR 
TURN SIGNAL 
LAMP 
(a) C423 
pl — C328 a 
DOOR JAMB — 
SWITCH p—Z1 18BK~ 71 
(8W-44-15,16) 18BK 
| s404 
@ \sw-70-22 


1 
Z20BK 





Zi 
18BK 
Tere dg 
law-70-18| 70-18 C305 C324 
\——— Z1 18BK @—z1 18BK—— Z1 | 


G301 


[aw-15-8, 9 


J968W-7 


XJ ————_—_—_———_———- 8 - 93 WIPERS 


SW - 53 - 1 


8W-53 WIPERS 


DESCRIPTION AND Creer 
INTERMITTENT WIPERS 


A circuit breaker powers the intermittent wiper 
system. The intermittent wiper system operates at 
either LOW or HIGH or DELAY speeds. 

In the ACCESSORY or RUN position, the ignition 
switch connects circuit Al from fuse 8 in the Power 
Distribution Center (PDC) with circuit A48. Circuit 
A48 supplies voltage to circuit F86 through the cir- 
cuit breaker near the left kick panel. 

Circuit F86 supplies power to the front wiper 
motor and the intermittent wiper control module. 
Circuit Z1 provides ground for the front wiper motor 
and the intermittent wiper control module. 

When the operator moves the wiper switch to the 
LOW position, battery voltage passes through the 
switch to circuit V3. Circuit V3 feeds the wiper motor 
low speed brushes. If the operator selects wiper 
HIGH speed operation, the wiper switch passes cur- 
rent to circuit V4. Circuit V4 feeds the wiper motor 
high speed brushes. 

The DELAY portion of the wiper switch contains a 
variable resistor. The variable resistor connects to 
the intermittent wiper module on circuit V51. The 
amount of delay selected by the operator determines 
the voltage drop through the resistor and the voltage 
level received by the intermittent wiper module. 

After the intermittent wiper control module deter- 
mines the amount of delay selected, it cycles the wip- 
ers by periodically energizing circuit V3. Circuit V3 
powers the wiper motor low speed brushes. 

As the windshield wiper motor turns, the park 
switch, internal to the motor, moves from its DOWN 
position to the UP position. When the wiper switch is 
turned OFF, the V55 circuit prevents the wipers from 
stopping in any position but park. 

The windshield washer uses a pump motor located 
inside the windshield washer fluid reservoir. When 
the washer switch is pressed, circuit V11 provides an 
input to the intermittent wiper module. The module 
powers the pump motor on circuit V10. Circuit Z1 
provides ground for the pump motor. 


HELPFUL INFORMATION 
Circuit Z1 also provides ground for the rear wiper 
washer pump. 


REAR WIPER SYSTEM 

In the RUN position, the ignition switch ances 
circuit Al from fuse 8 in the PDC with circuit A38. 
Circuit A38 connects to a fuse block bus bar that 
powers circuit V15 through the fuse in cavity 1. Cir- 
cuit V15 supplies power to the rear wiper switch. 

In the WIPE or WASH positions, the rear wiper 
switch supplies voltage to the wiper motor on circuit 
V18. Circuit Z1 provides ground for the wiper motor. 

The rear windshield washer uses a pump motor 
located inside the windshield washer fluid reservoir. © 
When the rear wiper switch is in the WASH position, 
power is supplied through the wiper switch to the 
rear wiper on circuit V13 and the rear washer pump 
motor on circuit V20. Circuit Z1 provides ground for 
the rear washer pump motor. 

As the rear wiper motor turns, the park switch, 
internal to the motor, moves from the RUN position 
to the PARK position. When the wiper switch is 
turned OFF, the F20 circuit prevents the wipers from 
stopping in any position but park. 


LOW WASHER FLUID WARNING LAMP 


Circuit G29 connects the low washer fluid switch 
to the warning lamp in the instrument cluster. Cir- 
cuit F12 supplies battery voltage to the switch. 

When the low washer fluid switch closes, it con- 
nects circuits G29 and F12. Battery voltage from cir- 
cuit F12 powers the low washer fluid lamp. Circuit 
Z1 at the instrument cluster provides ground to illu- 
minate the warning lamp. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 








8W - 53-2 8W-53 WIPERS XJ 
DIAGRAM INDEX | | 
Component Page Component Page 
Front Wiper Circuit Breaker.................--5. BW-53-3 Ignition Switch............ a ue aes 8W-53-3, 5 
Front Wiper Motor......... 00.00. .eee eee eee 8W-53-3 Intermittent Wiper Control Module............... 8W-53-4 
Front Washer Pump Motor..................05. 8W-53-4 Rear Washer Pump Motor....................06. 8W-53-5 
FSG Tus w cress eacgot Ebreahere pee benches abacus 8W-53-5 Rear Wiper Motor..............-.. rn ere ee 8W-53-5 
Fuse 8 (PDC)............ sea he en a 8W-53-3, 5 Rear Wiper/Washer Switch.................-85. 8W-53-5 
USO TOU OO cra nedue et eeaes oe haere en caus 8W-53-3 Wiper/Washer Switch.......... etre eee 8W-53-4 
Fuse BOCK... 1... cece en tenet eee eees 8W-53-3, 5 

8040d00e J968W-7 





XJ 8 W-53 WIPERS - ) ) BW -93-3 


ENGINE 
STARTER MOTOR AO 6RD 

(8W-21-4) | BATTERY 

3 AO 6RD | POSITIVE 

~ TERMINAL 

©) (8W-20-3) 

POWER 


DISTRIBUTION 
CENTER 




















F12 
18DB C108 8W-70-10 
i“ @—Az1 12DB-——)——-A21 12DB/Y_——-@ —— A21_ 128 
$124 
'8W-70-8 A 
$121 (D) AN C226 ro TT | FUSE 
@ |8w-70-7 FRONT WIPER (C3) (B3)Z8 c2o1 | BLOCK 
CIRCUIT ! 
|) BREAKER 1 1 
F12 
18DB 
WT 
C108 
}—V6 18DB-—* | INTERMITTENT 
(A) C136 1-3 18BR/TN ——<a WIPER CONTROL 
! MODULE. 
LOW WASHER -—)+v4 18RD/BK——=«] (8W-53-4) 
FLUID LEVEL V55 V3 v4 
SWITCH 18TN 18BR 18RD 
(B) XS C136 
G29 
20BK 
TN 
_ 
] INTERMITTENT 
WIPER am 
G29 CONTROL 
20BK MODULE | G104 
a (8W-53-4) | @— 21 aaa. 8W-15-3 
| $104 tL 
8W-70-3 = 
TELLTALE 
CONNECTOR 
(8W-40-9) 


8040d011 J968W-7 





































8W - 53-4 . a : — §8W-53 WIPERS XJ 
en ry | WIPER/WASHER 
ee Sees eens nnn lea ! SWITCH 
i ‘“ ‘ i ee eee 
| MISTS ut | Mist Ss aioe 
i Ne oO SWITCH as | 
| OFF® DELAY @ | OFF 
! Gea ON | 
i I 
| I 
I i 
eas sec see ie cs see a cee meme lc hl me ms mn msn dace ram etc aueme h S R  oceScec | 
ie ee Maas ace dees ae eee ees 7 Fe eee 8 ~--~--12157 228 
V6 V3 V4 v50 F86 Vil 
18DB 18BR 18WT 18RD 18LG 18LG 18BK 
YL TN 
NN RN ame TTT 
INTERMITTENT 
WIPER CONTROL 
WIPER WIPER INT WIPER SWITCH = FYSeED WASHER MODULE 
MOTOR SWITCH WIPER SWITCH DELAY = PUMP 
PARK LOW DELAY HIGH OUTPUT = swiITtcH SWITCH 
SIGNAL SPEED SPEED OUTPUT SIGNAL 
OUTPUT OUTPUT (ACC/RUN) 
GROUND 
i. D 
FRONT 
WIPER 
MOTOR 
(8W-53-3) 
) F86 18LG/BK 
(A) AN C140 
FRONT = FRONT 
etacunt WASHER 
71 , PUMP 
BREAKER 18BK MOTOR 
(8W-53-3) ami 
| KEY-IN 
HEADLAMP SWITCH/HALO 
DELAY are (B) Ns C140 
MODULE (8W-44-4) 11 18BK ee 
(8W-50-5) REAR $104 
WASHER PUMP 7 = 
(8W-53-5) 
F86 F86 ce 
18LG 18LG | | 
BK BK | _ S205 a at 
| | @ |sw-70-11 12BK 
c€108 1 G104 
12BK 8W-15-3 


* WITH POLICE PACKAGE 
8040d013 . J968W-7 





gW-53 WIPERS —————_——_ 





8W-53-5 






BATTERY 

POSITIVE 
TERMINAL 
(8W-20-3) 








V20 18BK/WT-——————_ 








FRONT 
WASHER 
(1) C139 PUMP MOTOR 
REAR (8W-53-4) 
WASHER 
PUMP 
MOTOR 
$307 
8W-70-18 
<~. C313 
Z1 18BK To 
Z1 Z1 
Z1 14BK 12BK 
18BK 


Z1 14BK 


8040d016 


V20 
18BK/WT 


ZS 6203 
V20 
se i 
€308 
a 
V20 
18BK/YL 


“ C345 
V20 


18BK V 





A0 
6RD 


ENGINE 
STARTER 
MOTOR 
(8W-21-4) 


REAR 
| WIPER/ 
WASHER 
SWITCH 





V13 

F20 
18BR 
L C308 
5 aes ell 
Vis F20 


18BR/RD 18WT 


ZS C345 
7 F20 
13 18BR/RD 


18WT 
YL | 


(3) (4) 


PARK 


SWITCH 


(2) C323 





Z1 18BK 


J968W-7 


XJ —___- 8 - 94 TRAILER TOW 


DIAGNOSIS AND TESTING 
TRAILER TOW 


The factory installed trailer tow system in this 
vehicle uses three relays and a circuit breaker along 
with the trailer tow wiring connector located below 
the rear bumper. 

Battery voltage for the trailer tow circuit breaker 
and relays is supplied on circuit All. This circuit is 
HOT at all times and connects to the power accessory 
tap in the fuse block. An in line 10 amp circuit 
breaker protects circuit All and the trailer tow cir- 
cuits. The trailer tow circuit breaker is located in the 
left rear quarter panel. 


STOP LAMP RELAY 


Power for the coil side of the stop lamp relay is 
supplied by circuit L50. This circuit connects to the 
stop lamps. Ground for the coil side is supplied on 
circuit Z1. 

When the operator presses the brake pedal, voltage 
flows through the coil of the relay to ground causing 
the contacts in the relay to connect circuits All and 
L495. 

Circuit L495 connects to the left and right turn sig- 
nal relays. Voltage flows through the CLOSED con- 
tacts in the relays to the trailer tow connector. 


RIGHT TURN RELAY 


Power for the coil side of the right turn relay is 
supplied by circuit L60 from the multi-function 
switch. Circuit L60 connects to the right side turn 
signal lamps. Ground for the coil side of the relay is 
supplied on circuit Z1. 

When the operator turns the right turn signal ON, 
power flows through the coil in the relay to ground 
causing the contacts in the relay to switch from the 
normally CLOSED position to connect circuits L494 
and L60. 

Circuit L494 is the feed for the contact side of the 
relay. Circuit L60 connects from the relay to the 
trailer tow connector. 
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8W-54 TRAILER TOW 


_ Circuit L494 is fed power through the normally 
CLOSED side of the stop lamp relay by circuit A11. 
The All circuit is HOT at all times and protected by 
a 10 amp circuit breaker located in the left rear 
quarter panel. 


LEFT TURN RELAY 


Power for the coil side of the left turn relay is sup- 
plied by circuit L61 from the multi-function switch. 
Circuit L61 connects to the left side turn signal 
lamps. Ground for the coil side of the relay is sup- 
plied on circuit Z1. 

When the operator turns the left turn signal ON, 
power flows through the coil in the relay to ground 
causing the contacts in the relay to switch from there 
normally CLOSED position and connect circuits L494 
and L61. 

Circuit L494 is the feed for the contact side of the 
relay. Circuit L61 connects from the relay to the 
trailer tow connector. 

Circuit L494 is fed power through the normally 
CLOSED side of the stop lamp relay by circuit A11. 
The All circuit is HOT at all times and protected by 
a 10 amp circuit breaker located in the right rear 
quarter panel. 


HELPFUL INFORMATION 


Check the In-Line circuit breaker. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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DESCRIPTION AND OPERATION 
POWER WINDOW OPERATION 


The power window system is powered by circuit 
F81 which connects to the accessory tap in the fuse 
block. The accessory tap receives its feed from the 
ignition switch on the A388 circuit. The circuit 
breaker in cavity 6 of the fuse block protects circuit 
F81. Circuits A388 and F81 are HOT only when the 
ignition switch is in the RUN position. 

Circuit F81 connects to the master window switch. 
Circuit Z1 provides ground for the power windows. 

A LOCK-OUT feature is provided on the driver’s 
door window switch. When this feature is engaged 
the other windows in the system will not operate. 


LEFT FRONT WINDOW OPERATION 

When the operator selects window DOWN opera- 
tion, power is supplied on the F81 circuit through the 
switch to circuit Q11. Circuit Q11 connects the switch 
to the power window motor. Ground for the motor is 
supplied on the Q21 circuit back to the switch. A bus 
bar, internal to the switch, connects the Q21 circuit 
to the Z1 circuit. 

For window UP operation the circuits are reversed. 
Circuit Q11 is the feed, and circuit Q21 is the 
ground. 


RIGHT FRONT WINDOW OPERATION 

When the DRIVER selects window DOWN opera- 
tion, power is supplied on the F81 circuit through the 
switch to circuit Q26. Circuit Q26 connects the driv- 
ers door switch to the right front door switch. Power 
is passed through this switch to circuit Q22. The Q22 
circuit then goes to the right front window motor. 

Ground for the window motor is supplied on the 
Q12 circuit back to the right door switch. Circuity 
internal to the switch then passes the ground to cir- 
cuit Q16. Circuit Q16 connects the right front door 
switch to the master switch. A bus bar, internal to 
the switch, connects the Q16 circuit to the Z1 circuit. 

For window UP operation the circuits are reversed. 
Circuits Q16 and Q12 are the feeds, and circuits Q22 
and @26 are the grounds. 


If the switch is being operated from the PASSEN- 
GER’S front door, and the operator is requesting win- 
dow DOWN operation, power is supplied on the Q1 
circuit from the drivers master switch circuit 
through the switch to the Q22 circuit. 

Ground for the motor is supplied on the Q12 circuit 
through the switch and back to the master switch on 
circuit Q16. A bus bar, internal to the switch, con- 
nects the Q16 circuit to the Z1 circuit. 

For window UP operation, the circuits are 
reversed. Circuit Q12 is the power and circuit Q22 is 
the ground. 


LEFT REAR WINDOW 

When the DRIVER selects window DOWN opera- 
tion power is supplied on the F81 circuit through the 
switch to circuit Q17. Circuit Q17 connects the driv- 
ers door switch to the left rear door power window 
switch. Power is passed through the switch to circuit 
Q22. The Q22 circuit then goes to the left rear win- 
dow motor. 

Ground for the window motor is supplied on the 
Q12 circuit back to the left rear door switch. Circuity 
internal to the switch then passes the ground to cir- 
cuit Q27. Circuit Q27 connects the left rear door 
switch to the master switch. A bus bar, internal to 
the switch, connects the Q27 circuit to the Z1 circuit. 

For window UP operation the circuits are reversed. 
Circuits Q27 and Q12 are the feeds, and circuits Q22, 
and Q17 are the grounds. 

If the switch is being operated from the LEFT 
REAR door, and the operator is requesting window 
DOWN operation, power is supplied on the Q1 circuit 
from the driver’s master switch circuit through the 
switch to the Q22 circuit. | 

Ground for the motor is supplied on the Q12 circuit 
through the switch and to circuit Q27. Circuit Q27 
connects to the master window switch. A bus bar, 
internal to the switch, connects the Q27 circuit to the 
Z1 circuit. 

For window UP operation, the circuits are 
reversed. Circuit Q12 is the power and circuits Q22, 
and Q17 are the grounds. 
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RIGHT REAR WINDOW 

When the DRIVER selects window DOWN opera- 
tion, power is supplied on the F81 circuit through the 
switch to circuit Q18. Circuit Q18 connects the driv- 
ers door switch to the right rear door window switch 
connector where it changes to circuit Q33. Circuit 
Q33 connects to the right rear door window switch. 
Power is passed through this switch to circuit Q22. 
The Q22 circuit then connects to the right rear win- 
dow motor. | 

Ground for the window motor is supplied on the 
Q12 circuit back to the right rear door switch. Circu- 
_ ity internal to the switch then passes the ground to 
circuit Q28. Circuit Q28 connects the right rear door 
switch to the master switch. A bus bar, internal to 
the switch, connects the Q28 circuit to the Z1 circuit. 

For window UP operation the circuits are reversed. 
Circuits Q28 and Q12 are the feeds, and circuits Q22, 
Q33 and Q18 are the grounds. 

If the switch is being operated from the RIGHT 
REAR door, and the operator is requesting window 
DOWN operation, power is supplied on the Q1 circuit 
from the driver’s master switch circuit through the 
switch to the Q22 circuit. 


SW - 60 POWER WINDOWS —————————_ XJ 
DESCRIPTION AND OPERATION (Continued) 


Ground for the motor is supplied on the Q12 circuit 
through the switch and back to the master switch on 
circuit Q28. A bus bar, internal to the switch, con- 
nects the Q28 circuit to the Z1 circuit. 

For window UP operation, the circuits are 
reversed. Circuit Q12 is the power and circuit Q22 is 
the ground. 


HELPFUL INFORMATION 


e When the ignition switch is in the RUN position, 
it connects circuit Al from fuse 8 in the Power Dis- 
tribution Center (PDC) to circuit A388. | 

e Refer to the appropriate group of the Service 
Manual for test procedures. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. | 
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8W-61 POWER DOOR LOCKS 


DESCRIPTION AND OPERATION 
INTRODUCTION 


Two relays provide power for the power door lock 
motors. The Unlock relay provides power for the 
unlock circuits while the Lock relay powers the lock 
circuits. Either the power door lock switches or the 
remote keyless entry module operate the Unlock and 
Lock relays. 


LOCK RELAY 

Circuit M1 from the Ignition Off Draw (IOD) fuse 
in cavity 9 of the fuse block powers circuit P38. 
When either power door lock switch is put in the 
LOCK position, the switch connects circuit P38 to cir- 
cuit P35. If the operator uses Remote Keyless Entry 
(RKE), the RKE module powers circuit P35. In either 
case, circuit P35 supplies power to the coil side of the 
lock relay, causing the relay contacts to connect cir- 
cuits P37 and P2. Circuit Z1 provides ground for the 
coil side of the lock relay. 

When the lock relay contacts connect circuit P37 to 
circuit P2, circuit P2 supplies battery voltage to the 
power door lock motors to LOCK the doors. 

When the power doors LOCK, ground for the 
motors is on circuit P34 through the door unlock 
relay to ground on circuit Z1. 


UNLOCK RELAY 

Circuit M1 from the Ignition Off Draw (JOD) fuse 
in cavity 9 of the fuse block powers circuit P38. 
When either power door lock switch is put in the 
UNLOCK position, the switch connects circuit P38 to 
circuit P36. If the operator uses Remote Keyless 
Entry (RKE), the RKE module powers circuit P36. In 
either case, circuit P36 supplies power to the coil side 
of the unlock relay, causing the relay contacts to con- 
nect circuits P37 and P34. Circuit Z1 provides ground 
for the coil side of the unlock relay. 


When the unlock relay contacts connect circuit P37 
to circuit P34, circuit P34 supplies battery voltage to 
the power door lock motors to UNLOCK the doors. 

When the power doors UNLOCK, ground for the 
motors is on circuit P2 through the door lock relay to 
ground on circuit Z1. 


REMOTE KEYLESS ENTRY MODULE 

Circuit M1 from the Ignition Off Draw (IOD) fuse 
in cavity 9 of the fuse block supplies power to the 
Remote Keyless Entry (RKE) module. Circuit F87 
from fuse 17 in the fuse block supplies power to the 
RKE module when the ignition switch is in the 
START or RUN position. Circuit Z1 provides ground 
for the RKE module. 

The RKE module UNLOCKS the doors by energiz- 
ing the unlock relay on circuit P36. Refer to Unlock 
Relay. 

The module LOCKS the doors by energizing the 
lock relay on circuit P35. Refer to Lock Relay. 


HELPFUL INFORMATION 

e Fuse 13 in the fuse block powers circuit P37. 
Circuit A7 from fuse 4 in the PDC feeds fuse 13 in 
the fuse block. 

e Circuit A6 from fuse 16 in the PDC powers fuse 
9 in the fuse block. Fuse 9 protects the M1 circuit. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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8W-62 POWER MIRRORS 


DESCRIPTION AND OPERATION 
POWER MIRROR OPERATION 


Four switches operate the left and right power mir- 


rors. One switch selects right or left mirror. Each 
mirror has two motors; a LEFT/RIGHT motor and a 
UP/DOWN motor. The motors switch polarity to 
allow mirror adjustment. 

Circuit A6 from fuse 19 in the Power Distribution 
Center (PDC) supplies battery voltage to the Ignition 
Off Draw (IOD) fuse in cavity 9 of the fuse block. 
Fuse 9 supplies power to circuit M1. Circuit M1 con- 
nects to circuit P38. Circuit P38 powers the power 
mirror switch. Circuit Z1 connects to the power mir- 
ror switch and supplies ground for the power mirror 
system. 


RIGHT POWER MIRROR OPERATION 

In the right position, the power mirror switch sup- 
plies power to the right mirror LEFT/RIGHT motor 
on circuit P79 when a rightward adjustment is made. 
Circuit P77 provides the ground path the for right- 
ward adjustments. 

When the operator makes leftward adjustment, 
polarity reverses. For leftward adjustments, the 
switch supplies battery voltage to the right mirror 
LEFT/RIGHT motor on circuit P77. Circuit P79 sup- 
plies ground for leftward adjustments. 

During upward adjustments, the switch supplies 
voltage to the right mirror UP/DOWN motor on cir- 
cuit P79. Circuit P78 supplies ground during upward 
adjustments. 

For downward adjustments, the polarity is 
reversed, the switch powers the right mirror 
UP/DOWN motor on circuit P78. Circuit P79 supplies 
the ground path. 


LEFT POWER MIRROR OPERATION 

In the left position, the power mirror switch sup- 
plies power to the left mirror LEFT/RIGHT motor on 
circuit P79 when a rightward adjustment is made. 
Circuit P81 provides the ground path the for right- 
ward adjustments. 

When the operator makes leftward adjustment, 
polarity reverses. For leftward adjustments, the 
switch supplies battery voltage the left mirror LEFT/ 
RIGHT motor on circuit P81. Circuit P79 supplies 
ground for leftward adjustments. 

During upward adjustments, the switch supplies 
voltage to the left mirror UP/DOWN motor on circuit 
P79. Circuit P80 supplies ground during upward 
adjustments. 

For downward adjustments, the polarity is 
reversed, the switch powers the left mirror 
UP/DOWN motor on circuit P80. Circuit P79 supplies 
the ground path. 


HELPFUL INFORMATION 
e Check fuse 9 in the fuse block 
e Check fuses 19 in the PDC 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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1 (D2) 4S €201 | 
1 FUSE 1 
I 9 i 
| 10A | 
'(c1) % c201! 
| $206 : 
C301 C204 BW-70-12)  '=--=-Ppo---- 
P38 20PK—>)— M1 18PK—>)—M1 20PK——@——- M1  20PK 
ear €309 
(6) 2 €319 Ml 20PK—————)—_ M1 20PK 
| POWER 
a e317 | | SWITCH 1. SWITCH 2 | MIRROR 
20PK a es SWITCH 
) OFF OFF orp SWITCH 3 ir 
| jube tt ul “e {L 4 : LAMP 
P38 , ) 2 : (8W-44-9) 
C321 140R 
weeesé<i‘<i‘i‘é‘d‘#S gdh )” AM Sears CC 
pes lc i cla$llLDlU SG ar PRO DP UM OT Ptr 
140R 
WT {LEFT FRONT 
DOOR POWER 
LOCK /WINDOW 
SWITCH 
(OW-61-3) (F)Ne(Ee (ADS (Be (C) 6319 
bane eal Z1 P79 P80 P81 P78 P77 
18BK 20DB 20YL 20DB 20YL 20WT 
LOCK /WINDOW LB BK $313 LG BK 
SWITCH SW-70-20 
(8W-61-3) 
® 
Z1 14BK © | | 
S311 P79 P79 
C301 S311 20DB  20DB 
T BW-70-19 ae 
Z1 uF 
14BK 7 
{ P80 20YL/BK 7 
C204 i 
T P81 20WT/BK 
71 
14BK 
| $205 | ae 
° 8W-70-11; | B See : 20DB 
ra 
12BK 





P79 sooarte_t 
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8W-63 POWER SEAT 


DESCRIPTION AND OPERATION 
POWER SEAT OPERATION 


Battery voltage for the power seat system is sup- 
plied by circuit All, which is HOT at all times. This 
circuit connects to the power accessory tap in the 
fuse block and circuit F35. Circuit F385 connects to 
the power seat switch. The circuit breaker in cavity 
16 protects circuits All and F385. 

A bus bar internal to the power seat switch con- 
nects the power from circuit F35 to the switches. 
Grounding for the seat system is supplied on circuit 
Zl. 

The motors located under the seat are protected by 
circuit breakers wired in with the motors. Each 
motor has its own circuit breaker. 

When the operator selects the FRONT VERTICAL 
UP function, power is passed on the F85 circuit 
through the CLOSED contacts in the switch to the 
P19 circuit. The P19 circuit connects to the motor. 
Ground is provided on the P21 circuit back to the 
switch. A ground bus bar internal to the switch then 
connects to the Z1 circuit. 

For FRONT VERTICAL DOWN function the cir- 
cuits are reversed. P21 is the feed and P19 is the 
ground. 

When the operator selects the SEAT FORWARD 
function, power is passed on the F385 circuit through 
the CLOSED contacts in the switch to the P15 cir- 
cuit. The P15 circuit connects to the motor. Ground is 
provided on the P17 circuit back to the switch. A 
ground bus bar internal to the switch then connects 
to the Z1 circuit. 

For SEAT REARWARD function the circuits are 
reversed. P17 is the feed and P15 is the ground. 


When the operator selects the REAR VERTICAL 
UP function, power is passed on the F385 circuit 
through the CLOSED contacts in the switch to the 
P11 circuit. The P11 circuit connects to the motor. 
Ground is provided on the P18 circuit back to the 
switch. A ground bus bar internal to the switch then 
connects to the Z1 circuit. | 

For REAR VERTICAL DOWN function the circuits 
are reversed. P13 is the feed and P11 is the ground. 

When the operator selects the SEAT UP function 
power is passed on the F385 circuit through the 
CLOSED contacts in the switch to the Pll and P19 
circuits. The P11 circuit connects to the LEFT REAR 
VERTICAL motor, and P19 connects to the front 
LEFT FRONT VERTICAL motor. Ground is provided 
on the P13 and P21 circuits back to the switch. A 
ground bus bar internal to the switch then connects 
to the Z1 circuit. 

For SEAT DOWN function the circuits are 
reversed. P13 and P21 circuits are the feeds and P11 
and P19 are the grounds. 


HELPFUL INFORMATION 
Check the 30 amp circuit breaker in located in cav- 
ity 16 of the fuse block 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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DIAGRAM INDEX 

Component Page Component 

Circuit Breaker 16 (Fuse Block).................. 8W-63-3 Left Front Vertical Motor...................05. 
FUSES (PUG) ices tcceenageads rere ee 8W-63-3 Left Power Seat Switch... ...............05. _ 
FUSE BIOCK ven neon dcns oheeeduwPan doe eseduper 8W-63-3 Left Rear Vertical Motor...................0005 
Left Forward/Backward Motor.................-- 8W-63-3 


8040d03f 





Xd 


(8W-20-3) (3) | 
Da ese ened 
AD 
6RD 
ENGINE C352 C303 
at \——A11 14RD ——<€——A11 14RD ——@ 
(QW-21-4) 
F35 
14RD 









(K)S (L) 32 (EB) (J) 


~~~ ~Lb/nZ LEIsZ ok) ] |. 
P15 P17 = Pll P13. P19 P21 
14YL 14RD 14YL 14RD 14YL 14RD 
LB LB WT WT LG LG 





LEFT FORWARD/ LEFT REAR/ ‘LEFT FRONT/ 
BACKWARD VERTICAL VERTICAL 
MOTOR MOTOR MOTOR 
8040d041 


8W-63 POWER SEAT 





CIRCUL 
BREAKE 
16 


| DISTRIBUTION 
BATTERY FUSE 4 ©1512 CENTER 
POSITIVE AO 6r0 AO) oe 
TERMINAL ! ADA 
I 





LEFT POWER 
| SEAT SWITCH 


8W - 63-3 


S aaliieatlncaliiiaaneliamtiamelio ’ 


ee eee tee semen cael nll acne amma amas ssedaeaiaal 


a 
All 14RD 


$307 


omar rintaetmanayn 


T 
R 


ee ee 
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8W-70 SPLICE INFORMATION 


DESCRIPTION AND OPERATION 
INTRODUCTION 


This section identifies all splices in the wiring dia- 
grams. It also shows the splices in their entirety. All 


circuits that are part of the splices are shown, and 
the systems they affect are referenced. For viewing 
the location of each splice in the vehicle, refer to Sec- 
tion 8W-95. 


8W - 70-2- 

DIAGRAM INDEX 

Component Page 

O10 taaad sued ewe eed Pace hee san eae e sues 8W-70-3 
O10 Gen nte oye se adkcteds eae bacnawa des eh aan 8W-70-3 
OS nts aaa daca neeaeuabekaenean eon b ee eine 8W-70-3 
D1 Uta banbude peek adeoieedeaertaesie as ends 8W-70-3 
OOo it eee eens eed Cod eeareesoeuteh neues 8W-70-4 
DOC 4 wadae awois ones veasdeeebeeeee serene s 8W-70-4 
DUG sc vamee arate ancue ee aew fee say dee setae st 8W-70-4 
Os pat bo peu cee Fade eee ee eee ee as 8W-70-4 
Ol lO uopaetutecaeee eee sean adee eee eadeana 8W-70-5 
GMM ettecdsees soars ceue ce owda naar eee. 8W-70-5 
D2 ence ca dear bap hi sbaes eae nas wea 8W-70-5 
OU an bons ei eras ates ae or eeedeasaeends 8W-70-5 
Ol itec scan kee eared bashetaskee es envad est 8W-70-6 
Ol 10 canes bein saree ewe reac ee eer sade evaees 8W-70-6 
DG aire nedaye bs eee boa oueeaae ean ace 4 8W-70-6 
Oat ad cues h4t.ce eye eo ores ar seaess 8W-70-7 
SO tathnadeeetinentatascengaddoheanaee dh} 8W-70-7 
Sle ni esteanene pawhoe ne anedecs sanueeae ues 8W-70-7 
a ee er ee ere 8W-70-7 
Ol doa e ene wae ee Oe ee yee eaedoe seas 8W-70-8 
a ee ne ee eee eer eee 8W-70-8 
O10 pean sate ae eee a neee re cee eae on, 8W-70-9 
S128 occ cc ee eee eres ML 8W-70-9 
4: a de 8W-70-9 
it i | 8W-70-9 
O10 ly otan eu ee eee oe oe evs owe eaaes een 8W-70-10 
OO eae ete tate adeos er aeren eee e pon» oe 8W-70-10 
DCU 2 ate ea hee cde pu eee eae eee pee es 8W-70-10 
C08 vac cated ene onda neers aed a ee 8W-70-10 
A ee ere 8W-70-11 
CUD shed donnie tboebawee come ee heehee eos 8W-70-11 
od 9 | 6 ana ee ne ee 8W-70-12 
OCU Mane led bboes ee eeeatasehaeneeere esa 8W-70-12 
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Component Page 

D200 na corkadawnye tie ve eeaweane eaedies denes 8W-70-13 
OS cc oehs obs ba O45 o 4a han eee ede eeeeaean 8W-70-13 
S10 ccc ee cece ee ceeeeeceeevenre ss BW-70-13 
21g goa be paw oe beewanetedeneheeadeus ~8W-70-14 
<7 ee cole ee 8W-70-14 
A a a ne DO a a 8W-70-14 
2 la 65 by beeen va ha ea denen. eke eens 8W-70-15 
7 | 5 a rn ee ree 8W-70-15 
OCU piceccee aban eu es bee eta 6 hae oad 8W-70-15 
Bo ute ek ead bes ooh baba wax ee naeas 8W-70-16 
D002 ohhh tere hee coueee ene nade oeenas 8W-70-16 
D900 o4.0n44 dhe 86d btn beeen a wadawdsk omnes 8W-70-16 
D905 gabe ba bwe dean eas ehabeeeenseeeveas 8W-70-17 
DOUG sit anew ew dare ndu don do ated Sa ade ae vewdaes 8W-70-17 
a0) war wees sets oe beak bee deeeeniea 8W-70-18 
SOUS oy i hava cette eee ee ee eusebndae eae aenas 8W-70-18 
DOO spades eau ee hod waewe n oemouanea ee 4 8W-70-19 
DOU s Wedas oes owen Gee Gated dae ee eee Es 8W-70-19 
oT agen rede est eee eee seen dendeaaees 8W-70-19 
D1 ieee edd de eke kh bae se open eam ecuen 8W-70-20 
Botha ep new etea tes one Puen we wake aaecrne awe 8W-70-20 
Be 2b aya ween pes ene bee eae eens 8W-70-20 
KO 8W-70-20 
soy eC e@ ) | eee 8W-70-20 
BOE cece cece eee ececeatavncnvues 8W-70-21 
BO O's Wn he heed waar eae Bees Rae 8W-70-21 
OLS eww e ous ee es cau bce sane cnscokdenents 8W-70-21 
i id | ee a are 8W-70-21 
WAU) c4-cun iad oad we eed eas bY eden ce ee ees 8W-70-22 
SAU2 ta sab ube wamsed baer hai dad oa eee awed 8W-70-22 
SAU nee be Aoi ped aan bee eae ed ean eee es 8W-70-22 
oy | 0 Sa rn ar a a eae ee ene 8W-70-22 
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SW - 70-3 
IGNITION 
A142 16DG/0R———-_ _— COIL 
(8W-30-19) 
SPLICE C146 
$122 ~™ —Al42 16DG/OR——X€—A142 16DG/OR—-@ $101 
(8W-70-7) 
GENERATOR 
A142 18DG/0R-——_ (au 59-3) 
WITH FOG LAMPS 
€102 HIGH BEAM 
G465 16LB/BK —— G465 16LB/BK————=s__ RELAY 
(8W-50-10) 
DRL 
MODULE ~<#——G465 16LB/BK———@ $102 (WITH DRL) 
(8W-50-11) 
£108 INSTRUMENT 
G465 16LB/BK ———))———L3 16RD/YL———®_ CLUSTER 
(8W-40-8) 
c1és n HEATED 
el ——((——— 711 16BK/WT——~<«_ OXYGEN 
Z11 18BK/WT** , 
SENSOR 
HEATED 
11 16 * 
OXYGEN =—— 2°? *OBK/ —® $103 
(8W-30-18) 
711 
16BK 
WT 
G108 
FRONT WASHER REAR WASHER 
PUMP MOTOR Z1 18BK PUMP MOTOR 
(8W-53-4) y (8W-53-5) 
Z1 18BK 
WITH DRL 
DRL WIPER 
MODULE ™——Z1 18BK Z1 168K-——-_———<a 
(8W-50-11) poles 
(8W-53-3) 
WITH 4.0L ENGINE c102 
RADIATOR \e S104 wane SPLICE 
FAN MOTOR »———Z1 14BK , @ ———Z1 168K —@——-Z1 16BK——=a_ §129 
(8W-42-8) (8W-70-9) 
SPLICE €108 
$205  ™—Z1 12BK——<€——Z1 12BK Z1 12BK G104 
(8W-70-11) G104 
8040d045 


*WITH 4.0L ENG 
**WITH 2.5L ENG 
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8W-/0-4 


ABS 
B235 14GY/YL ———> 
HYDRAULIC 


MAIN RELAY — L4GY/YL 
“_— CONTROL 
a ut 
$105 (WITH ABS) (8W-35-6) 
@—— _—— 8235_-«114GY/YL—> 


ABS PUMP YL 
MOTOR RELAY <———! 
(8W-35-5) 
CONTROLLER 
ABS ANTI-LOCK 
DIODE ~<#———— B235 14GY/YL B235 14GY/Y_————>__ BRAKE 
(8W-35-6) CAVITY B6 
| (8W-35-6) 
THROTTLE 
K22 180R/DB-—————a_ POSITION 
SENSOR 
POWERTRAIN (8W-30-16) 
CONTROL 
MODULE ~<@——————K22 180R/DB————————-@ S107 (WITH 4.0L ENG 
CAVITY A23 AUTO TRANS) TRANSMISSION 
(8W-30-16) CONTROL 
K22 180R/DB—-—— MODULE 
| CAVITY D2 
- (8W-31-6) 


ABS MAIN 
RELAY ™————~Z12 12BK/TN | 
(8W-35-4) \ - 
$108 (WITH ABS) ABS PUMP 
@ —_—__  —_—_—_———712 12BK/TN—- MOTOR 
| (8W-35-4) 
ABS PUMP 
MOTOR RELAY »——————Z12 14BK/TN 212 
(8W-35-4) 12BK 
TN 
G107 
C134* 
VEHICLE C167 ** POWERTRAIN 
SPEED G7 coed G7 CONTROL 
SENSOR p>——— 18WT ———_))—— 20WT G7 20WT/OR———— MODULE 
(8W-30-22) "= ue | CAVITY B27 
(8W-30-22) 
@ s109 
INSTRUMENT G os ‘G7 | DRL 
CLUSTER ™—20WI———)——-20uT G7 20WT/OR————> MODULE 
(8W-40-7) OR. OR (8W-50-11) 


*WITH 4.0L AND 2.5L ENG MAN TRANS 
**WITH 2.5L ENG AUTO TRANS 
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xXJ -———————————— 8-70 SPLICE INFORMATION. 8W-70-5 
i | FUSE 
FuSE |! BLOCK 
I 
i 7 | 
1 2A | | 7 CONTROLLER 
1(D C201 ' 7 | ANTI-LOCK 
tune maces. B236 18LG/Y_———————-__ BRAKE 
CAVITY A5 
C114 | (8W-35-4) 
— A236 18LG/Y_———~)——- B236 18LG/YL——@ $110 (WITH ABS) 
. ABS 
MAIN 
en rca 
B236 18LG/YL RELAY 
(8W-35-4) 
CONTROLLER 
ANTI-LOCK 
_ BRAKE . ™»———B205 18VT 
CAVITY Al 3 
(8W-35-6) | C114 TELLTALE 
moet $111 (WITH ABS) @——B205 18vT——<@——A205 18YL——® CONNECTOR 
7 (8W-40-10) 
ABS 
DIODE —<———B205 18VT 
(8W-35-6) 
C171 0 CONTROLLER 
Z1 14BK—“€—} B13 GROUND 1 ANTI-LOCK 
i 1 BRAKE 
| a ! —— 
Z1 12BK—————-@ $112 (WITH ABS) 
- : 
Z1 148K —K{—} B14 GROUND | 
! 
INTAKE AIR 
TEMPERATURE 
nl 
K4 16BK/LB "SENSOR 
: (8W-30-15) 
BATTERY CRANKSHAFT 
airtel OP pies 18BK/LB K4 18BK/LB ———————=a pny 
(8W-30-16) (8W-30-14) 
ENGINE THROTTLE 
COOLANT $114 7 POSITION 
TEMPERATURE = K4 16BK/LB-—-- @ ——K4. 18BK/ LB ——-——__. SENSOR 
SENSOR | (8W-30-16) 
(8W-30-11) | 
UPSTREAM ‘2. 
STE a Oo ae, | i SPLICE 
saagir aa >———K4 18BK/LB K4 18BK/LB——————__ $118 
(8W-30-18) (8W-70-6) 
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8W - 70-6 8W-70 SPLICE INFORMATION ———————_—__————————— XJ 
SPLICE | 
$122. »————A142 16DG/OR 
(8W-70-7) | 
FUEL FUEL 
INJECTOR a> 16DG/0R A142 16DG/OR—————~»>_ TNUECTOR 
NO. 1 7 NO. 4 
(8W-30-17) (8W-30-17) 
_ FUEL U/si1s FUEL 
oO 2 SA. 166/0R ———— A142 16DG/0R——»>_ TNOECTOR 
(8W-30-17) (8W-30-17) 
WITH 4.0L ENG 
FUEL FUEL 
INJECTOR INJECTOR 
WECTOR «A142 16DG/OR A142 16D6/0R—————_»>_ *MOEET 
(8W-30-17) (8W-30-17) 
POWERTRAIN 
CONTROL 
K6 20VT/WT——————_ MODULE 
CAVITY A17 
(8W-30-14) 
CRANKSHAFT penn 
peti ~a_——6 18BK/LB K6 20VT/WT—————»__ PRESSURE 
(8W-30-14) SENSOR 
(8W-30-15) 
XN $116 
CAMSHAFT THROTTLE 
POSITION POSITION 
(8W-30-14) | (8W-30-16) 
ABSOLITE CAMSHAFT 
PRESSURE »——————K4 18BK/LB ee TSRK/ tp peti 
SENSOR ENSOR 
(8W-30-15) ; (8W-30-14) 
: c134* 
epilite C167 ** VEHICLE 
K4 KA SPEED 
ane " m—————K4 18BK/LB rakeytgp——— raftyrg = SPEED 
(8W-30-22) 
VEHICLE SPEED 


CONTROL/HORN K4 @ siis 


switches ™ 708K esis | POWERTRAIN 
(8W-33-3) C108 x4 CONTROL 
€—18BK K4 18BK/LB—————>__ MODULE 


FUEL PUMP Kg ©2038 44 





MODULE > 188K —))— 188k ae. bp 
(8W-30-10) LB 
TRANSMISSION DOWNSTREAM 
CONTROL MODULE £168 HEATED 
CAVITY D3 oe nen eee 1ek/LB———— 1egx/ie——t—s«OXYGEN 
(8W-31-6) SENSOR 
(8W-30-18) 


WITH 4.0L ENG 


AUTO TRANS *WITH 4.0L AND 2.5L ENG MAN TRANS 
** WITH 2.5L ENG AUTO TRANS 


8040d04c J968W-7 











XJ SW-70 SPLICE INFORMATION SW -70-7 
DATA LINK £100 - -------- ~~ | POWERTRAIN 
CONNECTOR =>————712 16BK/TN Z12 148K/TN XK A31 GROUND ! " CONTROL 
(8W-30-21) ‘ “or 1 | | MODULE 

| ee 
i ! i 
@ sii9 1! 
POWER WITH 2.5L MAN -_ 
STEERING ei ! 
PRESSURE »————712 mm» | 2 Z12 14BK/TN——KG4 A32 GROUND | 
SWITCH oi a ar 
(8W-30-13) 7 Voy 
- G107 ia 
—— A22 FUSED | 

> HOT AT ALL TIMES < 1 BC+)! 

POWER — __.-.------ J 
DISTRIBUTION = _ 
CENTER A14 | eae 
14RD a. 
a ee FUEL PUMP 
14RD ———_——————_ RELAY 
oe $120  (8W-30-9) 
TRANSMISSION | 
CONTROL LOW WASHER 
MODULE #.—~—<————AI14 eA FLUID LEVEL 
CAVITY D14 F12 18DB/WT-——— SWITCH 
(8W-31-3) (8W-53-3) 
(8W-40-9) 
POWER 
DISTRIBUTION 
~ CENTER EVAP/PURGE 
permaria F12 18DB/WT————> _ SOLENOID 
(8W-30-10) 
i ae 
F12 18DB/WT 
7 18DB/WT ———— 
WITH 4.0L ENG WITH 4.0L ENG PARK /NEUTRAL 
RADIATOR > S121 AUTO TRANS POSITION 
FAN RELAY ~<*—————F12 18DB/WwT . SWITCH 
46. C167 (SW-31-4) 
(8W-42-8) | F12 F12 
F12 - 18DB/WT AS 18DB/WT 
soul ecaeon noe WITH 2.5L ENG AUTO TRANS 
CLUTCH RELAY — nee eee Le C146 BACK-UP 
(8W-42-7) F12 F12 LAMP 
- 1gDB/WT 8 18DB/WT SWITCH 
WITH MAN TRANS (8W-51-3) 
AUTOMATIC UPSTREAM 
SHUT DOWN HEATED 
RELAY | AL2 1406 /0R A142 16DG/OR—————_®___ OXYGEN 
(8W-30-17) SENSOR 
(8W-30-18) 
C146 
SPLICE A142. ===" 42 $122 | | | SPLICE 
 §101 ##—<— 16DGa——~)>—— 1606 —————_ @ —————A142 16DG/0R —————__ $1115 
(8W-70-3) OR OR (8W-70-6) 
POWERTRAIN eiee | DOWNSTREAM 
CONTROL Al42 = A142 HEATED 
MODULE ~<———A142 16 DG/OR Lee 1806—> OXYGEN 
CAVITY C12 OR — OR SENSOR 
(8W-30-17) (8W-30-18) 
8040d04e J968W-7 





SW - 70 - 8 —————— 8 W-70 SPLICE INFORMATION XJ 


WITH 2.5L ENG AUTO TRANS 


WITH MAN TRANS 7 cies 
ENGINE STARTER 4 eer 4 WD 
MOTOR RELAY ™——————Z1 18BK Z1 18BK—X€—Z1 18GY—< SWITCH 
(8W-21-3) (8W-40-10) 
WITH 4.0L ENG AUTO TRANS 
WITH 2.5L 
POWER STEERING AUTO TRANS C134 
PRESSURE “a 4 WD 
eure p——————71 18BK | Z1 18BK—“€—Z1 18BK——<a SWITCH 
(8W-30-13) eae 
VEHICLE SPEED : UNDERHOOD 
CONTROL SERVO =—————Z1 18BK Z1 188K —————=_ LAMP 
(8W-33-3) ae / (8W-44-4) 
$123 | 





© 
WITH 4.0L ENG 
AUTO TRANS 
VALVE BODY TRANSMISSION 
SOLENOIDS ™————Z1 18BK ae) eee CONTROL 
(8W-31-7) | MODULE 
CAVITY D7 
WITH 4.0L ENG (8W-31-5) 
| AUTO TRANS 
A/C-HEATER al ig 
BLOWER MOTOR »——————Z1 12BK A 
12BK (8W-31-4) 
G105 
BW-15-4 
FUEL PUMP a C108 A21 SPLICE 
RELAY <*———A21 12DB ion ee $203 
(8W-30-9) : YL (8W-70-10) 
“a $124 CONTROL 
MODULE A21 12DB &) ——— A21 14DB 7 
(8W-50-11) sheer 
) CAVITY A2 
| (8W-30-9) 
AUTOMATIC 
ioe gone SHUT DOWN 
> ‘RELAY 
A2l 12DB (8W-30-17) 
i nl Nebel 1 POWER 
1(A16) | DISTRIBUTION 
i | CENTER 
FUSE FUSE! 
1 18 21. 
i 15A 10A 
I i 
1 
(A15) (A22) 6 C151 |! 
ED deoceacne Ge | 


8040d051 J968W-7 
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8W- 70-9 


BATTERY 
NEGATIVE 
TERMINAL 
(8W-20-3) 


$126 (2.5L ONLY) 
20 
48K 6109 


Oe 


GENERATOR 
(8W-20-3) 


~~ 4BK 


ci02 c1i08 


~a—_—§ [39 eT N P3618 —))— 
$128 (WITH FOG LAMPS) 
~a—_——$—— | 39 i 


LEFT FOG 
LAMP 
(8W-50-10) 


FOG LAMP 
SWITCH 
(8W-50-10) 


L39 
16LB 


i ee 
16LB. 


RIGHT FOG 
LAMP 
(8W-50-10) 


HIGH BEAM 
RELAY 
(8W-50-10) 


37 1 


WITH FOG LAMPS 


LEFT FRONT 
PARK /TURN 
SIGNAL LAMP »——————71 18BK 
(8W-50-8) 

(8W-52-4) 


HIGH BEAM 
RELAY 
—(8W-50-10) 


Tl) Sea et 


LEFT 
FOG 
LAMPS 
(8W-50-10) 


LEFT 
HEADLAMP 
(8W-50-8) 


pe 7 1 ~ \\ [fo Look 


@ s129 


_Y \\ A 166 
RIGHT FRONT 


RD | 
PARK/TURN be 


SIGNAL LAMP ~—«————190 18DB/RD-—————- 


RIGHT 
FOG 
LAMPS 
(8W-50-10) 


RIGHT 
HEADLAMP ™——————Z1 18BK 
(8W-50-8) 


RIGHT FRONT 

PARK/TURN 

SIGNAL LAMP »——————Z1 18BK 

(8W-50-8) 

(8W-52-4) 


SPLICE 
$104 
(8W-70-3) 


WITH FOG 
LAMPS 
190 C102 


18DB —)— 
RD 


PARK LAMP £108 j 9 
RELAY —))—18pB —_—~< 
RD 


(8W-50-9) 


SPLICE 
$216 
(8W-70-15) 


L90 


~<—_— 90 18DB/ 18LG 


LEFT FRONT 
PARK/TURN 
————— L90 18DB/RD-——_ SIGNAL LAMP 
_ (8W-50-8) 
(8W-52-4) 


(8W-50-8) 
(8W-52-4) 


RIGHT SIDE 
MARKER LAMP ~<————/90 18DB/RD 
(8W-50-8) 


LEFT SIDE 
L90 18DB/RD-——————> MARKER LAMP 
(8W-50-8) 


8040d053 J968W-7 


































SW - 70-10 8W-70 SPLICE INFORMATION XJ 
WITH 
INSTRUMENT L3 C108 FOG LAMPS 
CLUSTER ~<+——16RD rs ae 
ane of i 13 102 HIGH 
{ 
' 16RD Lo ea G465 
' “OR 14RD ——X 1618 —= Lene 
HEADLAMP J (8W-50-10) 
DIMMER L3 L3 
p———— 1 6RD ——- 14RD @ si3i 
SWITCH OR OR 
(8W-50-7) \ 4 
14RD ——X~¢———_——— 16RD 
OR OR 
L3 16RD/OR 
“a HOT AT ALL TIMES < | | 
cies: (niaa aa ! POWER — | 
ruse | DISTRIBUTION RIGHT LEFT 
13. | CENTER HEADLAMP HEADLAMP 
| 
(26) Xe C151! 
Bt ea ak le in eh 5 c108 
A3 12RD/WT —)— A3 eT LO 12RD/WT 
/A3 12RD/WT —e - CBW. bases 
HEADLAND / aw | | 
~ SWITCH <—— .A3 12RD/WT A3 12RD/0R 
(8W-50-7) a"... 
| ! ; eee | FUSE 
aay | BLOCK 
1 I 
| FUSE FUSE! 
4 15 i 
| 15A 15A! 
cece iy cre pas es Sn nn Sc seed I 
> HOT IN RUN/START < > HOT IN RUN ONLY < 
CIRCUIT Boe 
BREAKER [ FUSE j 
10 3! 
30A 20A 
popanine nie arene aornconen nines c108 
A38 nN ee i Co ees CONNECTION 
| @ s202 | | 3 
A38 um” \ 120R-—a IGNITION 
- _ SWITCH 
A21 12)B = aga 
A21 12DB —————————-@ _ $203 
 €108 | 
2 SPLICE 
A21 A21 
12DB/YL ~~  1:20B iden 


8040d056 J968W-7 


Xd 





8W-70 SPLICE INFORMATION 





SW - 70-11 
REAR WINDOW 
DEFOGGER 
C15 12BK/;D———=«__ DEFOGGER 
nana ci5. S393 cig. £203) 15 a ae 
pecoeerr “148k —{(— 128k —))— 12k ——@ s204 
(8W-48-4) ~ RD 


pearance tnaeeeteengeens 


REAR WINDOW 
C15 12BK/RD-———»>  DEFOGGER 


SWITCH 
| | (8W-48-4) 
POWER POWER 
eank Broly DOOR LOCK DOOR UNLOCK 
SWITCH RELAY RELAY 
: ce \ wid a 
L., ann on/ Ln cx 
71 
18BK 
Z1 ear f 
LCD 
C240 | ILLUMINATION 
BUZZER ah Nadel RELAY 
MODULE ™————Z1 20BK ‘aa 54 sas 71 (8W-47-4) 
(8W-44-8) 18BK 
i | 
INSTRUMENT 20BK Z1 BREE SSGEE. . 
CLUSTER =— 14BK RELAY 
(8W-40-6) x C204 71 (8W-48-3) 
Ce wee 18BK 
TELLTALE 
CONNECTOR / 20BK COMBINATION 
(8W-40-6) Z1 14BK FLASHER 
vee (8W-52-3) 
FOG LAMP 
SWITCH _ 
eis60- 409 L/sz0s HEADLAMP 
DELAY 
EXTENDED IDLE NO ey YK nee MODULE 
SWITCH (8W-50-5) 
(WITH POLICE 
PACKAGE) YK “eee 188K 
(8W-30-12) INTERMITTENT 
WIPER MODULE 
FOG LAMP c108 (8W-53-4) 
SWITCH 71 71 
ILLUMINATION 20BK i- 128K 18BK Zi KEY-IN 
LAMP 208K = SWITCH/ 
(8W-50-10) Z1 Lg HALO 
OR | solhee STOP LAMP 12BK LAMP 
EXTENDED ILDLE $214 SWITCH (8W-44-15) 
SWITCH (8W-70-14) (8W-33-3) 
ILLUMINATION 
7 LAMP 
REAR WINDOW Z1 SPLICE 
DEFOGGER 20BK $104 
SWITCH (8W-70-3) 
ILLUMINATION REAR WINDOW 
LAMP DEFOGGER 
(8W-44-6) SWITCH ree? 
(8W-48-4) (8W-48-4) | 8W-15-6,7| 
8040d058 7 


J968W-7 





8W - 70 - 12 ———— 8W-70 SPLICE INFORMATION 








> HOT AT <q a DOME/ LEFT FRONT RIGHT FRONT 
ALL TIMES SPLICE READING CARGO POWER DOOR POWER DOOR 
r—7"—=P-""""4 FUSE $316 LAMP ‘LAMP - LOCK/WINDOW §LOCK/WINDOW 
BLOCK (8W-70-20)  (8W-44-12) (8W-44-9) SWITCH SWITCH 
ae : (8W-61-4) (8W-61-4) 
WITH | | 
POLICE 
PACKAGE GLOVE 
| BOX LAMP 
M1 P38 P38 
oUt (BW-44-5) — s0pK 140R. 140R 
— 20PK 20PK : Wr WT 








20PK — 18PK | T C206 20PK 20PK 
M1 
| 
TIME LEFT RIGHT POWER 
DELAY COURTESY COURTESY _ MIRROR 
RELAY | LAMP LAMP SWITCH 
(8W-44-4) (8W-44-5)  (8W-44-5) (8W-62-3). 
| RADIO | LCD 
: | (8W-47-3) CIGAR ILLUMINATION 
Pion : LIGHTER RELAY | 
Pore | FUSE (8W-41-4) (8W-47-4) 
FUSE ! BLOCK | | i | t 
i a | F85 85 F85: 
! ! | 18VT | 18VT 18VT 
| (A2) xo C201! WT | oa WT WT 


aaa 
age 18VT/WT © —— 


8040d05a | | J968W-7 

















XJ 8W-70 SPLICE INFORMATION —-——— 8 - 70 - 13 
PRNDL TRANSFER CASE 
ILLUMINATION ILLUMINATION 
es LAMP LAMP 
FUSE (8W-44-7) (8W-44-7) 
1] 
t WITH t 
| | 69 AUTO TRANS Eo 
(HA) 200R 200R 
C204 C302 
E2 ve E2 
E2 200R/DG 200R-——(¢—— 200k —_ 
BK 
a INSTRUMENT 
REAR WINDOW CLUSTER 
DEFOGGER SWITCH E2 200R/BK © ( gw-44-6,7) 
ILLUMINATION ~<*——E2 200R/BK (8W-40-5) 
LAMP 
(8W-44-6) : FOG LAMP SWITCH 
| ILLUMINATION 
A/C-HEATER AMP 
CONTROL $208 (8W-44-7) 
ILLUMINATION ~<*—————E2 200R/BK ———————— @ ————_——-E2 200R/BK ——- OR 
LAMP EXTENDED IDLE 
(8W-44-6) SWITCH ILLUMINATION 
LAMP 
(8W-44-7) 
RADIO 
eT 
ll aie ‘em inadion 
E2 200R/BK ———> RELAY 
(8W-47-4) 
c220 REAR WIPER/ 
OVERHEAD E2 F2 
ONSOLE + — 2008 {200 WASHER SWITCH 
E2 200R/BK———> ILLUMINATION 
(8W-49-3) 
LAMP 
(8W-44-6) 
C305 C328 - RIGHT REAR 
M2 20YL————5)—- M2 20YL———))—_ m2 18yL ————— DOOR JAMB 
CARGO C309 SWITCH 
LAMP — x (8W-44-15,16) 
+ SOY. 
(8W-44-9) 20YL C204 | 
| ra 
eg —— ~ 201 TIME DELAY 
20YL (8W-44-4) 
HEADLAMP — $209 £240 LEFT FRONT 


(8W-44-5) | | Swrich 
SPLICE | (8W-44-16) 
$215 <———— M2 20YL C206 7 | 


CLEFT COURTESY 


> HOT IN ACC AND RUN < (8W-44-5) 





| C7 12BK/TN-————— 
(C2) C201 a A/C-HEATER 
1 12BK/TN CONTROL 


ae IN-———-@ $210 


Sienna aan SWITCH 
\ (8W-42-5) 
C7 128k/1N———— 


8040d05f | J968W-7 





8W - 70-14 8W-70 SPLICE INFORMATION -———————_————————— XJ 
HEADLAMP 
F34 14TN/BK —————<1 DELAY MODULE 
HEADLAMP / (8W-50-5) 
SWITCH 9 = F34 14TN/BK —————-@ $212 
(8W-50-5) \ HEADLAMP DIMMER 
F34 14TN/BK ———> SWITCH 
(8W-50-6) 
BLOWER MOTOR 
C43 12YL/BR ———_- SWITCH 
A/C-HEATER / | (8W-42-6) 
ypoelaants p—————_—_———(43 12YL/BR ———————_-@ _ $213 
a-4s 6) BLOWER MOTOR 
“te \ RESISTOR 
C43 12YL/BR ————> oce 
(8W-42-6) 
WITH 
POLICE 
PACKAGE 
DOME/READING | a 
LAMPS — —> 1 REAR WIPER/ 
(8W-44-12,13) 20BK C218 WASHER SWITCH 
mae ok Z1 20BK————=«_ ILLUMINATION 
SPLICE 4 LAMP 
$314 ORK (8W-44-6) 
(8W-70-20) 
RADIO 
J ain ' (8W-47-4) 
A/C CYCLING 
SWITCH $214 CIGAR 
as @ S71 18BK/wT ————~_ LIGHTER 
x (SW-41-4) 
RIGHT FRONT C221 
Geel HEADLAMP 
DOOR JAMB 71 : 
SWITCH 1 3Rk » 20BK Z1 18BkK—————"__ SWITCH 
(8W-44-15,16) (8W-44-5) 
al A/C-HEATER 
GLOVE BOX 12BK CONTROL 
LAMP o—————-71 20BK 71 20BK—————< ILLUMINATION 
(8W-44-5) . LAMP 
-_ ! (8W-44-6) 
SPLICE 
$205 
(8W-70-11) 


8040d062 , J968W-7 











XJ 8W-70 SPLICE INFORMATION — : ———— 8W- 70-15 
SPLICE wo eee 5 RIGHT 
$209, => ——— M2 20YL SOY 20 Ls COURTESY LAMP 
(8W-70-13) | \ (8W-44-5) 
| @ s215 WITH 
| , RKE 
RIGHT FRONT C221 | / 
DOOR JAMB 98 M2 M200 SPLICE 
SWITCH 9 ~*~ 18YL~”— 20¥L 20YL | yp $315 
(8W-44-15,16) | | c218 ~ (8W-70-20) 
| — 209k mS 
re DOME/READING 
(8W-44-12,13) 
HEADLAMP 
SWITCH ™=—————L90 18DB/RD 
(8W-50-6) 

SPLICE igo «= S203 199 ig0 S108, EM 190 SPLICE 
$308 —t— 18DB ——>)—— 18DB | 18DB —{— 43,4 18DB—= —_—_—$130 
(8W-70-18) RD ms RD ‘{C L- RD | 3 RD (8W-70-9) 

| oe @ s216 
ara C220 ie Fl an 
OVERHEAD L990 SE oo RES | 
CONSOLE —— 20DB —<4—18DB £60. 16bE Roe STOR 
(8W-49-3) RD RD RELAY 
| | (8W-47-4) 
TELLTALE 
CONNECTOR 
(8W-40-9) 
aro | 
1 BUZZER —_—_sF87 F87 
| MODULE 20WT | 20WT 
! (8W-44-8) BK BK 
1 (G4) t 
TP Dear F87 20WT/BK 4 
20WT 
F87 20WT/BK BK 
SHIFT 
| INTERLOCK 
INSTRUMENT | | (@W-31-5) 
CLUSTER —q—________—F 87 20WT/BK F87 a“ 
(8W-40-5) 20WT 
BK 
REMOTE KEYLESS F387 : | 
ENTRY MODULE —i—— 20WT ——a $217 F87 | HEADLAMP 
CAVITY 8 BK | @ ————20uT - DELAY 
OVERHEAD cay «(C218 eg | peneen" 2? 
| CONSOLE =| ~«— 20wT ——((—— 20WT 
SPLICE F387 ia | Ee 
$320  —<——20WT 
(8W-70-21) BK 
8040d064 


—J968W-7 


SW - 70 - 16 





8W-70 SPLICE INFORMATION 


XJ 
SPLICE C204 C306 | LEFT REAR 
ona M2 M2 M2 M2 DOOR JAMB 
‘eit 76.48) > soy, 4S — 20¥L 20YL » 18YL..—soS WITCH 
(8W-44-16) 
@ s301 
RIGHT REAR C328 C305 c309 
DOOR JAMB i Y) _____, CARGO LAMP 
SWITCH —< iby. soy in ork erie (8W-44-9) 
(8W-44-15,16) 
FUSE BLOCK 
POWER 
ACCESSORY 
BLACK 
All 14RD 
fl Sadackcle F35 All a All on 
SEAT SWITCH ~—1;2,——)>——— tarp 14RD a 8302 
(8W-63-3) a C311 SPLICE 
All __“@_ All _» "317 
ene 14RD (gw-70-21) 
WITH MAN TRANS 
C146 BACK-UP 
~<«-—110 18BR/LG—<¢—L10 18BR/LG-———= ci 
WITH 2.5L ENG AUTO TRANS ecae ee 
J C167 
L10 18BR/Lg———————=_ | ~¢—110 18BR/LG—X€@#—L10 18BR/LG-——~< PARK / 
NEUTRAL 
WITH 4.0L ENG AUTO TRANS POSITION 
SWITCH 


en ee 


€108 
i} C305 





rio £39 110 324 iio RIGHT 
a 20BR—))— 208k —X{—— 188k > BACH” 
LG LG LG 
LG (8W-51-5) 
C203 
(———L10 20BR/LG @ $303 
ore orm L10 rrren 
20BR {1B LAMP 
(8W-51-4) 


8040d067 


J968W-7 








SW-70 SPLICE INFORMATION 


_ 8W - 70-17 
C203 TURN 
L60 18T™N/D2————))— L60_ 18TN/D ————=a ease 
(8W-52-3) 
yo e322 





CONNECTION )————L60 18TN/DG 


@ S304 
160 C305 C324 RIGHT REAR 
L60 L60 TUR 
ao a —__—_((—_—__—. oe URN 





STN 18TN SIGNAL 
LAMP 
(8W-52-5) 
WITH ABS 
CONTROLLER 
ANTI-LOCK \ C114 
BRAKE ~<——_— (50 18WT/TN——-——<~@#—————— L500 _18WT/TN 
CAVITY AS 
(8W-35-4) 
i590 ©2093 {59 STOP LAMP 
18WT ——)— 18WT SWITCH 
TN TN (8W-51-7) 
RIGHT TAIL/ 150 2324 159 €305 ic 
STOP LAMP ~<#———18WI——)— 18wI —<C(—— 18WT @ $306 
(8W-51-5) TN TN TN 
i590 322 is LEFT TAIL/ 
18wT —<¢— 18WT——_ STOP LAMP 
TN TN (8W-51-4) 
CENTER HIGH , 
MOUNTED STOP i50 ©3953 15) £345 €308 iso 
LAMP (CHMSL) 18WT ——))— 18WT ——))— 18wT —<({—— 18WT 
NO.1 TN TN TN TN 
(8W-51-6) 
L50 
18WT 
TN 


CENTER HIGH 
MOUNTED STOP | 
LAMP (CHMSL) 

NO.2 


(8W-51-6) 


8040d069 J968W-7 





8040d06b 


8W-70 SPLICE INFORMATION 


XJ 





8W - 70-18 
BLACK 
SPLICE 3 - €313 FUEL PUMP 
$319 > — 14BK “ee 8 Z1 14BK _—_————_ MODULE 
(8W-70-21) | (8W-30-10) 
| SPLICE $403 
21 
Sarre SE kg Store 
jonk 138K —" 
eee ee age ree Soke eaié 
(WITH TRAILER TOW) 
(8W-70-21) 
@ $307 
C306 LEFT REAR 
SEAT BELT 
SWITCH =————————Z1_20BK el, 21, DOOR JAMB 
(8W-44-8) 
(8W-44-16) 
” C324 - SPLICE 
1aBK —\“— 18Bk2—«—=s«i—«S 4084 
TRANSFER CASE (8W-70-22) 
ILLUMINATION 18BK G305 
LAMP ee en 
(8W-44-7) C302 
ees Lote 
> 208K C328 RIGHT REAR 
DOOR JAMB 
PRNDL WITH 208k) 188k SWITCH 
<«a— AUTO (8W-44-15,16) 
acy r 71 20BK TRANS 
(8W-44-7) 
G301 
C308 15, C345 15, C358 | 4 LICENSE 
a7 eNO ay ete LAMP 
RD RD RD (8W-51-6) 
L90 ) rales 
18DB . 
RD | 
SPLICE i909 «= G34L igo | s308 i909 «60. «293 i gg SPLICE 
$401 Eg Oe $216 
(8W-70-22) | RD RD (8W-70-15) 
L90 
1808 
SPLICE i909 «= 324 S190 6305 
$402 — eS “A 
(8W-70-22) 
J968W-7 


XJ —————— 8W--70 SPLICE INFORMATION —-—————————- 8W - 70 - 19 





| POWER 
LIFTGATE pp 345 5, £203 DOOR LOCK 
LOCK MOTOR + 188k —) — 188k] P2 18BK/WT ———>)——P2 18BK/WI—"__ RELAY 
(8W-61-5) WT WT aS C308 (8W-61-4) 
p2 
18BK 
LEFT REAR - el - C301 - C320 ; RIGHT REAR 
DOOR LOCK wane @ ree iape apeK pOOR LOCK 
MOTOR . WT WT WT ) WT MOTOR 
(8W-61-5) $309 (8W-61-5) 
p2 
18BK 
LEFT FRONT “ 1 
cok (ace C318 | C321 p2 RIGHT FRONT 
MOTOR “2 P2 1SBK/WT—X€——P2._ 18BK/WT i DOOR LOCK 
(8W-61-5) MOTOR 
(8W-61-5) 
C345 C203 POWER 
LIFTGATE p34. FF p34 ares DOOR UNLOCK 
LOCK MOTOR “+ 18PK——))— 18k P34 18PK/BK ——)— P34 18PK/BK—~<a RELAY 
(8W-61-5) BK BK AN 6308 (8W-61-4) 
P34 
18PK 
BK 
pegn Lock p34 | ResrorRnrion “22 —e: Took LOCK. 
~<i——_—— 18PK ————_ @ ——_ 18Pk 18PK \——— 18PK ——> 
MOTOR BK Bi BK BK MOTOR ~ 
(8W-61-5) $310 (8W-61-5) 
P34 
18PK 
BK 
F 
pena feed c318 | C321 p34 RIGHT FRONT 
MOTOR 2 P34 18PK/BK ——X€— P34 18PK/BK )—_——18PK > pooR LOCK 
(8W-61-5) BK MOTOR 
(8W-61-5) 
LEFT FRONT 
©3147 POWER DOOR 
Z1 148K ———————D)—71 148K ——_ LOCK / WINDOW 
SWITCH 
(8W-60-4) 
POWER MIRROR 
SWITCH ~<a—7Z1 18BK @ s311 
(8W-62-3) 
C301 C204 SPLICE 
Z1 148K ——)——-Z1 148K 71 ee aa 


8040d06d J968W-7 


8W - 70 - 20 —————————_ 8W--70 SPLICE INFORMATION —-———————_---__- XJ 


RIGHT REAR ¢320 c301 LEFT REAR 
POWER WINDOW __ POWER WINDOW 
SWITCH —— VL « mn a uu ea SWITCH 
(8W-60-6) (8W-60-6) 
RIGHT FRONT LEFT FRONT 
POWER DOOR c321 SN \ “a POWER DOOR 
LOCK/WINDOW ~<— .21 _“¢_____ 01 —_) — LOCK /WINDOW 
spear ii 1AYL aYL ia Ltt 
(8W-60-6) (8W-60-5) 


p79 «SC i(is«é 3B 7g LEFT POWER 


20DB ———))— 200B ——*__ MIRROR 

| LB LB (8W-62-3) 

POWER MIRROR 
SWITCH ~i—— P79 20DB/LB———————-@ _ $313 (WITH RKE ONLY) 
(8W-62-3) 

| C321 | 

P79 aSe= p79 RIGHT POWER 
| 20DB ———_)) 200B ———*___ MIRROR 


LB (8W-62-3) 


REMOTE KEYLESS 


LB 
Z1 20BK———————«_ ENTRY MODULE 
ee ae | (8W-61-6) 


$214 ~i—7Z1 20BK——~)——Z1_ 20BK @ $314 (WITH RKE ONLY) | DOME/ READING 


(8W-70-14) | LAMPS 
(8W-44-13) 
| Z1 20BK——_—* OR 


OVERHEAD CONSOLE 
(8w-44-14) 
(8W-49-5) 





REMOTE KEYLESS 
M2 20YL————~"_ ENTRY MODULE 


entice 218 (8W-61-6) 
$215 <i——— 2 20Y_——))——- M2 20Y_ ——-@ $315 (WITH RKE ONLY) DOME/READING 
(8W-70-15) LAMPS 
(8W-44-13) 
M2 20°) OR 
OVERHEAD CONSOLE 
(8w-44-14) 
: (WITH RKE) (8W-49-5) 
SPLICE C218 REMOTE KEYLESS 
$206 20K Ml 20PK—————®_ ENTRY MODULE 
(8W-70-12) (SW-61-6) 
M1 20PK ————»> 
DOME/READING Y OVERHEAD 
LAMPS —<—_——M1 20PK----———-@ 316 | CONSOLE 
(8W-44-12,13) 33 N\ (8W-49-4) 
: | | ME. OP ae 
LEFT VISOR/ | | | RIGHT VISOR/ 
VANITY MIRROR VANITY MIRROR 
er <a M1 20PK Mi 20PK— Aap 


(8W-44-12,13) (8W-44-12,13) 


8040d06f J968W-7 


8W - 70-21 





XJ —————— 8 W-70 SPLICE INFORMATION 


IN-LINE 


| _ CIRCUIT 
Saeed arate pceiiiiocnaaenalc ai 
All 14RD SHEARER 


“SPLICE e3i4 (8W-54-3) 
$302 »&—All a 14RD —@ $317 (WITH TRAILER TOW) ng 


a | TRAILER TOW 
gy = All 14RD--—————__ CONNECTOR 


(8W-54-4) 

TRAILER TOW See STOP LAMP 
CONNECTOR »—————Z1 168K , —Z1 20BK————=_ RELAY 

(8W-54-4) (8W-54-5) 
C311 C311 | SLICE 


SPLICE 
_ B——Z1 18BK-—)——-Z1 20BK —— @ —————Z1 168K ——5)-—Z1 188K —®> $307 





$403 
(8W-70-22) $318 (WITH TRAILER TOW) (8W-70-18) 
RIGHT TURN og a LEFT TURN 
RELAY =o »——__—-71_ 208K ——— : 71 “208K "RELAY 
(8W-54-5) (8W-54-5) 
SPLICE a . 
$307 : oe 
CENTER HIGH 


(8W-70-18) | 
ps. 3 | : | MOUNTED 


STOP LAMP 
| NO.2- 
 (8W-51-6) 








12BK | 
| eae. 20BK 
| BLACK” ae 
oars _ | CENTER HIGH 
. £358 ...: MOUNTED 
ie: Zl Z1 20BK—X€—Z1 20BK STOP LAMP 
14BK 14BK “o.4 
(8W-51-6) 
LIFTGATE C358 iyCENse 
SWITCH ™———————Z1 20BK Z1 20BK——<€¢——-Z1 20BK———=«__ LAMP 
(8W- 44- 9) (8W-51-6) 
REAR WIPER © | a a ~REAR WINDOW 
MOTOR p——————— 7] 18BK Z1 14BK—————_“14 DEFOGGER 
(8W-53-5) | (8W-48-4) 
‘REMOTE. 
KEYLESS 
7 F87 20WT/BK ~~ ___ ENTRY 
3 | MODULE 
SPLICE Fey «—si(‘é‘éwA F8 | | (8W-61-6) 
$217, »—— 20WT-———_5 20h @ $320 ee 
(8W-70-15) ba ete oes — BK ’ Oo 7 as ze 
— | OVERHEAD 
F87 20WT/BK ——————____ CONSOLE 
(8W-49-4) 
—J968W-7 


8040d071 








SW - 70 - 22 8W-70 SPLICE INFORMATION XJ 
WITH TRAILER 
TOW 
TRAILER TOW C311 / {99 LEFT REAR 
CONNECTOR —~+—1L90 18DB/RD 18DB = SIDE MARKER 
| (8W-51-4) 
L90 cant 
>———18DB ——-@ $40 
L90 — L90 RD = 
b— 18DB 18DB LEFT TAIL/ 
SPLICE ae anne C311 190 _ 18DB/RD-——= STOP LAMP 
nd —<{—— — = -4} 
(8W-70-18) | RD alleles 
ae RIGHT REAR 
SIDE MARKER 
RD L90 18DB/RD-——> LAMP 
C305 C324 - ee? 


—))—— L90 18DB/RD-——X¢——- L90 18DB/RD-——@ $402 


RIGHT TAIL/ 
L90 18DB/RD—— STOP LAMP 
SPLICE (8W-51-5) 
; Z1** ; 
(au 6 ia ™ 18K" | 


| ail sick UE 
71 18BK** - 
~~ 71 20BK* “KEG Z1 188K +" LAMP 
s31g ~<«- ,21* 
(@W-70-21) 208K LEFT REAR 
$403 SIDE MARKER 
ee ee re 
WITH TRAILER | (@W-51-4) 
TOW 
neers LEFT REAR 
STOP LAMP »——————71 18BK Z1 18BK ae 
(8W-51-4) (8W-52-5) 
| | ¢328 RIGHT REAR 
| 21 DOOR JAMB 
RIGHT REAR | 168K SwaTCH 
SIDE MARKER »——————— 71 18BK (8W-44-15,16) 
LAMP 
Z1 
(8W-51-5) Sank 
RIGHT TAIL/ ; 2 21 7a a SPLICE 
STOP LAMP »———————Z1 18BK -— $307 
(8W-51-5) \ JL 188k 188k 18BK (8-70-18) 
| @ s404 
RIGHT REAR _ 7 fo NO RIGHT 
TORR ue 21. 188k — Z1 188K = BACH UP 
(8W-52-5) | | | — (8W-51-5) 


*WITH TRAILER TOW 
**WITHOUT TRAILER TOW 
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8W-80 CONNECTOR PIN-OUTS 


DESCRIPTION AND OPERATION | circuit occupies. Individual connector numbers are 
a referenced on diagram pages throughout Group 8W. 
INTRODUCTION | 


The pages referenced in this section show the con- 
nector, the circuits in the connector, and the pin that 





8W - 80-2 8W-80 CONNECTOR PIN-OUTS XJ 
DIAGRAM INDEX 

Connector Page Connector 7 Page 
ONO 24d ais ca Peake see eae een eeaeeans 8W-80-4 100s aatenc tad adh ensns oc aq ahaa Sede oo atts 8W-80-20 
IO ce hac ceo a and Sees Gee eek sae e ean! 8W-80-5 LOE acndbas cheering mers ue akate A oenneeisee 8W-80-20 
LO erase a ares pas ve ed es 8 hee ee oe were 8W-80-6 Ge pected eae on heen ees 8W-80-21 
OTe winched age emanasatadtnesseeeeeouiepa 8W-80-6 OW Oe cin aunt neseoswege read auruenceanecues 8W-80-21 
oe ae eee ee eee ene eee 8W-80-6 AOU as.6scs beta naanee dene: aeuaewhhhaaceeues 8W-80-21 
O00. a46 hese bad eed bee ons se eekuees 8W-80-6 ClO1 404 haqke manatedeedaveu tes bon uoud onda 8W-80-21 
O06 44S ound eae ee cane haan ween aes 8W-80-7 ONO rien oe gone aha ae dw aes e 8W-80-21 
DIO? sa aucapcuge bid donee aeen eoeeene wanes 8W-80-7 G1 Ge oun oes ee oe ewes s cee nese wah meando 8W-80-22 
CUO oh pdt 4 abae doesn aeewesddaieat 8W-80-8, 9, 10 CUO Or autad sab dnx trey soe eoeenee ns bheend 8W-80-22 
C109........ ere er ee ere 8W-80-11 OVE oe 5 ce aeunan ote taeheeaeescuaeaaeeanane 8W-80-22 
GO nnn aede wed pehiebad ee kone neaoen ees 8W-80-11 GIOC naccpeweneetadiedscsiaaecenuatieeyeas 8W-80-23 
Ole cain oe eh ark angneeagnnee paren ecaans 8W-80-11 CIO Cam ae ee sae cade ease panned eeu aul 8W-80-23 
OA 4 gorace a og he he oe were ee ee ee S8W-80-1 1 CUD scatas pret aaeacoe ews seen anaeaacs 8W-80-23 
CTA aie ed oo ces ee seaweeds edeeasas 8W-80-12 OVE can bch peed rude ee wari, 4A nd aela 8W-80-23 
Olle tee tg enon tue onload onthe tworseans 8W-80-12 OMZ spond hank vos hoe eed eee pace seeeeh as 8W-80-24 
ClO maaan ines ba gas ee ee ede ae ne eae 8W-80-12 COU ose Gs hace weeute Geto ee eas ene 8W-80-24 
Od lo nne tae a$ ore eee heeotns eee eed ss 8W-80-13 De O ean 4656.) saw aaeneedadeuwnaseaeeanease: 8W-80-24 
N20 niet acon aes Mba dese oaks Gneeenetenas 8W-80-13 O20 apcd eeadavenees hs Guba souan Sune san: 8W-80-25 
O12) grag pee om pealGa ees e anes eae ones 8W-80-13 CUD ag seen vt Fa gues oa ca enadieenAaacees 8W-80-25 
O12 eaiey acne ehddanniey onde sbaictond atae ox 8W-80-13 10 ee ee rr 8W-80-25 
Co titans o eo aero aioe den caw e sees ens 8W-80-13 0 a ee ee 8W-80-26 
4 2: ee ee eee a 8W-80-13 O09 oi 5 boat oo Redes sah eneane eon eneers 8W-80-26 
20% ap phereeudeascdssecs eds. decd 8W-80-14 | os 8W-80-26 
C126 2... eee eee ee eee eee MoMOr.. «|... 8W-80-14 a Co) | ee 8W-80-26 
a —6)lCl 8W-80-14 2 8W-80-27 
OIZO a ca sagen ceed rere sansdee rs aaneaben 8W-80-14 4 er a 8W-80-27 
OTe Oe. 66 gdiy Spgs ee oa ae ad ees oe 8W-80-14 CEI ig aeed-4d teed own aeheena ee aeanse une 8W-80-27 
lOO ahes aus on eaanadeohns ehecuees eoeuss 8W-80-14 4 2 8W-80-27 
Glo gees tone b ed ohne esse nedee ween tees 8W-80-15 O71 On iene inne chs ahem esseendoe pee nedines: 8W-80-27 
ONE 5 ig uartard oe a ee ea eee ee as a 8W-80-15 OE Six wes oboe epee oh ee cans enenn aeaes 8W-80-28 
oS sok ee ba ea eed cy oe a eweeoane 8W-80-16 CONC sania ae eatntad oe asus is gorau nas enwiees 8W-80-28 
4 bye cand enh an een pe das a no-sense 8W-80-16 Ole x Sure oe ont hah dopacs Ae ena e4db ea bank 2 8W-80-28 
00 pc atone eee dias ppaeens onadda ae ness 8W-80-16 OOF pe otro ehasueees espe chh vk eu eee ch 8W-80-28 
oO eae waded aes e oage baka naeeey cance ae 8W-80-16 1 re rc re ee 8W-80-28 
Ole anchege pareouens iene nbs eneasceuere a: 8W-80-17 COA earn ek eee bob siden orn ee oe ae eee 8W-80-29 
GO ede doe d-t i neers Savoie aed ares ab heats eae 8W-80-17 SS, A cr ee en a a ee 8W-80-29 
OAS gcse ceg eave corso ok sels einaede paw nara bass 8W-80-17 O20F stone ese gawd des 4auunadede cane cas. 8W-80-29 
AO! 5 pik 5 owen bad eeanet.ehede ee bp deakns 8W-80-17 OOOO an cedetagses caeud Fe hneseedyrdcee sees 8W-80-29 
ONAN coc abecageneeedutaneida es ct becnues aos 8W-80-17 220s 5 awe er agian cena ee er awae ee re heds 8W-80-29 
OTAe bac week oa banee heeee ad anssp4neeyas 8W-80-17 O22 hy ny pees he Sewanee ahr en ee eee cas 8W-80-30 
CAG ii pn tt aie bas eee ee haa eeneedeke pees 8W-80-18 GCAO shade + pug dn eemecdes bay aes osadeneners 8W-80-30 
C1AG ace ebdred tad eae BES poe ed sé aces an 8W-80-18 O22 8 trata teen ee Debate Od oenheeeene oe aad 8W-80-30 
CIA nus ooeeenay see bduyueet eens oenes et 8W-80-18 25 | ee eee ee eee 8W-80-31 
IAG oe beau eyed ghee soe eniss uyadeetedsas 8W-80-18 O28 eacasenwaeanes a6 aeons odie y den eee ae cu 8W-80-31 
IAG enad wipe ddan ediny eee os Meee wae hess 8W-80-18 0 a rr 8W-80-31 
OIAG can stan nian coe ates bed eehad Grenson eee 8W-80-18 290m cde deine oh oy oy eed se ek deena see 8W-380-31 
OVA oie ns oo 8s Gh aykeuepananuaeantenueas 8W-80-19 O20 Wa ex foe Deena pe Gate eee ee ee adadednee ne 8W-80-32 
TOO ecu de tenbaaenses sane ncenouceeeess 8W-80-19 Oo Ong se PA ad oe eee pode eee owes boas: 8W-80-32 
OID) g266-0au ootodtece ee hours ungnee eee eis 8W-80-19 O00 coh bee reiteeoamiees donc euctated uni 8W-80-32 
ONS pacing os cobb nd eoaee eb pa knss he eat 8W-80-19 5 | ne ee ee ee 8W-80-33 
loo e an ewy oahu eee oueecedeusebaxeeceewx. eos 8W-80-19 COG o:o.40e vig eo) Sea eae eaes bewetaee. 8W-80-33 
OUST ge hae see eo need aeewsessusaseeces 8W-80-20 C09 we oh iee tanned cease een pe andh ens 8W-80-33 
Oi 2: rn a er i ere ern 8W-80-20 BAe acreage han ba du wena auc ae wens ot 8W-80-33 
8040d076 J968W-7 


XJ. 8 W-80 CONNECTOR PIN-OUTS 


DIAGRAM INDEX 

Connector Page 
CEG le cd eee ee ao o54 Fab ee ees £24 eee ees 8W-80-33 
24 ues bog Rid peers eo eae ee a eee 8W-80-34 
UGA ei ach & wd ga Bae he een ea Ree 8W-80-34 
O01 pope oeue aoe a ps he eee oe ee 8W-80-34 
C02 wa iranda oa od eee enews an cee aiee4e ac 8W-80-34 
0 oe poe pr ee Ga eS eb cee eee eek 8W-80-35 
O04 gape eo hees Gn be beren bes bo ea oe ees 8W-80-35 
CUO san ene oan beeen ss phaneee eeeree ae 8W-80-35 
O00. ba a nba eewtieven cous y ie eeresebuusss 8W-80-35 
GOOF se og se pened eases coy ee petvesertesedeus 8W-80-35 
OU0 sj santosh den dees e ea euse see eceneutae 8W-80-36 
OUT Ga rek aed eee ted det aaepeeeeeanaan eds 8W-80-36 
OOl0 in kos eae ee oe heen ensue sae es ena ines 8W-80-36 
8 eh & ee eerie seen aedee ne pes kee ee 8W-80-36 
CS 5 nee a ene ee ae ee a ee 8W-80-36 
GO ahaa sk Bewenenaae eae een eap ene 8W-80-37 
ON pene boa oe oa a ree eee ed oe oe ew 8W-80-37 
Os eee we tneey e oy ee ee e ae 8W-80-37 
CO NO acetic ek we eee aba ne as aueueete 8W-80-37 
O01 cede cud pea dnd add een de ate ena e aetna 8W-80-37 
Coe sare aed en parton eae ehareckeuaeeeas 8W-80-38 
CO eeesene ane e bt we ek el mh eae eee bee ae 8W-80-38 
DOC auch geen en hee oie ee eee eee ewe oe ees 8W-80-38 
5 a ee eee 8W-80-38 
0 1 re yi 8W-80-39 
= 8W-80-39 
Oe Via chatns snaps phase aoea ee eae 8W-80-39 
C02 Ne ead veneer eadase cnn ere ih haaenen te 8W-80-39 
OL O nab keh be ae kee peewee deeeeonans 8W-80-40 
CO aon aabe presen eh eee aed ake ees 8W-80-40 
COCO nahi eee dan heae oer eben nee sasernesas 8W-80-40 
G90 exon hoe eeane bate vaeeeenneehewawat 8W-80-40 
G00) erewerie soe babaeeaeeear dees becuase 8W-80-40 
OO 2 ey SRP eA ade Rea ne oe ae ee eae 8W-80-40 
CB Ones eoray a aun eb ik beeps eane aan renee oe 8W-80-41 
COO4 aha o44 been ped eae ewes Bo enseue ee 5 8W-80-41 
O75. bo en a ea 8W-80-41 
O90 sit a oan aa pu bean pe hap bak ee oes 8W-80-41 
5. [0 a a 8W-80-41 
000 cacuruaducnssaeiuean sosgeeweeae ens Guess 8W-80-42 
Goa crey peu ebay Pep beso eee ae ase see: 8W-80-42 
COG! an oa4eus-e cease eee ena es be bese ees 8W-80-43 
COGl sehen conan beh perce dete aa hens aes 8W-80-43 
Cs a ee ee ee 8W-80-43 
ODT a oscdaprse need cudenieeseeeeeseeuonss 8W-80-44 
C04 624 a candae ks deem eeu ieee ieessanees 8W-80-44 
(O90 y4548 badexaxsanads ond obentaeseaneees 8W-80-44 
8040d079 





SW - 80-3 
Connector Page 
CBA cava nd aape nee stejewth dey ae capone cee 8W-80-44 
O48 poh kaneis 4 eas bot eae sealed aan 8W-80-45 
eS ee eee ee ee ee eee 8W-80-45 
O00 tera a her aon hoa ae ene eden een eanes 8W-80-45 
OO) as ke hes erent cae eeyaenceees a aeds 8W-80-45 
COO eae ee wats ea ae oan ow Rea ea 8W-80-45 
Oo) bas ees bane one eee aera Ae een ene 8W-80-46 
COI a nun es 6 duane neous a oe based 4ontet 8W-80-46 
0 is ee py ened oo ee 4 el ee ee Be ee 8W-80-46 
300 pga aed ack Oe ee be Re eee eae oe 8W-80-46 
900 uote saeeuade oreo aeaawteouaenacades 8W-80-46 
O00 da lwicbuns bare eee da eee eee oe aes 8W-80-46 
OAT ances ooh Gre Gat Baeho aie eee aes eae a 8W-80-47 
O02 cubase bet ove ck Suva eee ee oe l nuance: 8W-80-47 
1S a a a a 8W-80-47 
Os asin bon a eee a ee ce SW-80-47 
C00 ane ae be nde ese ou BAe ve de be aacwee: 8W-80-47 
AU paid ean tapas ds eae een awseoeeenani re 8W-80-48 
CAG gj inane pack pote keen wee kena ena ed 8W-80-48 
GAG oranda ae ba ove ey 04 bate oun sere tae 8W-80-48 
CUO fa as ies hanes te ee eee ee a ne 8W-80-48 
CA icc cuwed Gebaeagneeawea easy dass euscaoee 8W-80-48 
OAT wat Seeded need bas oun eoepeeoneae end 8W-80-49 
Ce etek & 5s inti he he ene ew ey ee dd 8W-80-49 
1 Eh 8W-80-49 
ot) EO) © 2 | 8W-80-49 
GVO gt ieee Gs be Aree aac we Soe se ha 8W-80-49 
CA ee aad ehh oe ae ed oe ee 8W-80-49 
GGG cc wan era daa eee ede eeteeee aie 8W-80-50 
A segs Sab dd oan dete nee dae eens 8W-80-50 
2) ee ae 8W-80-50 
Vg ee an ee 8W-80-50 
G2 ou nee sb ee Pee Calne esd e aneane sees 8W-80-50 
O47 cheers peeoas enna oe seared asescacee: 8W-80-50 
57. sapere os owanea oe boa eS ben ees es 8W-80-51 
G20 os nacids rd oe os ob pn se ee os 8W-80-51 
0s ee ee ee ee ee ee 8W-80-51 
UA 2o a hbtev deo 2b ud bata dutountanyeiearnees OW-80-51 
a awe Sete deena aan het bees nea eeeeeas 8W-80-51 
1 a en a ee ee ee 8W-80-52 
OAS 625 ha teae eee eener eae nhaeeen ete 8W-80-52 
4S x 6 Ren Gu cbeuck a Rubia dn hoe eee ea eesrhd 8W-80-52 
WO d anus ade eae duty. oiebenene sen Paces 8W-80-52 
ROO ie yeaa Coie eae eu Ape eng aeons eee ts 8W-80-52 
GAO) epusgnane does eeedues eee ss te ees oo oo 8W-80-52 
Oe Ong oo 04 ees een awn ale bwae peut es ets 8W-80-52 


J968W-7 








SW - 80-4 — 8W-80 CONNECTOR PIN-OUTS 


wo 
ha 
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a) 
x 
© 
j=a 
© 
© 






___ FUNCTION 
PAL | = | : 
FUSED IGNITION SWITCH OUTPUT (RUN/START) 
22 OOO00000000 oz 
OOOO0CO0000O PAR | UY i. 
La eee 11 [Ae Ha eek SENSOR GROUND 
ss |= 
PARK/NEUTRAL POSITION SWITCH SENSE* 
IGNITION COILS NO.1, NO.6 DRIVER 
POWERTRAIN CRANKSHAFT POSITION SENSOR SIGNAL 
CONTROL MODULE a : — 
neon ®t IDLE AIR CONTROL MOTOR NO. 2 DRIVER 
All IDLE AIR CONTROL MOTOR NO. 3 DRIVER 
A12 POWER STEERING PRESSURE SWITCH SIGNAL** 
a3 |= : 
Jala {= = | 
A15 INTAKE AIR TEMPERATURE SENSOR SIGNAL 
ENGINE COOLANT TEMPERATURE SENSOR SIGNAL 
A17 5 VOLT SUPPLY 


55 
oy 
oO 
~~ 


> 
Po 
a 

> ~ 

ee) 

Ke) 

i 

© 

ep) 

=< 

~™ 

AI 

a 


44 18TN/YL CAMSHAFT POSITION SENSOR SIGNAL 
IDLE AIR CONTROL MOTOR NO. 1 DRIVER 
K59 18VT/BK IDLE AIR CONTROL MOTOR NO. 4 DRIVER 


> 
NO 
5 


> 
ine) 
— 


: 
PO 
ho 


14 14RD FUSED B(+) 
22 180R/DB THROTTLE POSITION SENSOR SIGNAL 

K41 18BK/DG UPSTREAM HEATED OXYGEN SENSOR SIGNAL 
A25 | K341 18TN/WT | DOWNSTREAM HEATED OXYGEN SENSOR SIGNAL 


> 
i) 
[ee] 
~ 


fs 
No 
i>) 


> 
ia) 
™ 


K1 20DG/RD MANIFOLD ABSOLUTE PRESSURE SENSOR SIGNAL 


fe 
Ph 
(os) 


> 
ae) 
Oo 


B 
s%) 
co) 


> 
(et) 
pe 


Zi2 14BK/TN GROUND 
Z12 14BK/TN GROUND 


> 
OO 
Po 


* WITH AUTO TRANS 
** WITH 2.5L ENG OR 
POLICE PACKAGE 
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ci01 
CAV 
FN pa eel 
Fe ed ee hd 
ococo00000_-|H)32.—Ci«L B38 || 
GOOO00000O - 
BS | K13 18YL/WT | INJECTOR NO. 3 DRIVER 
|B6 | K38 18GY | INJECTOR NO. 5 DRIVER* 
(5) ie SAE (IE, 
SOuCREAIN BBY 
CONTROL MODULE Co ee ee ee 
(CONNECTOR B) 
B1l 
B12 
Ch ee rr ee 
B44 | 
B16 | K14 18LB/BR | INJECTOR NO. 4 DRIVER 3 
B18 
B19 
B20 
B22 


wlio 
NO] PR 
> | Ww 


oO | co 
PO] RM 
NSD 


G7 20WT/OR VEHICLE SPEED SENSOR SIGNAL 


oo 
N 
0 


oo 
N 
wo 


wo 
[e%) 
© 


jew) 
GW 
pa 
~~ 
i | 
— 
1e.e) 
© 
~~ 


wo 
Nh 
oi 


5 VOLT SUPPLY 


wo 
GQ 
ine) 


* WITH 4.0L ENG 
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C102 


CIRCUIT | 
G465 16LB/BK® 


















AV CIRCUIT 


[i [rs asa 


| L3. 16RD/OR 


V 


| _| L3 14RD/0R | 
= L61 18LG 
L90 18DB/RD** 


Do | * 
oy L90 18LG 
| 5 | Z1 16BK 





3 |t61 1816 
| L61.18LG 





; 
| 6 | F39 16PK/Le* | 















| 6 | F39 18PK/LG 
| 7 | L4 14VT/WT 


7 L60 18TN “g |.L60 18™N 
i L60.18TN 






[-9 [139 1618 | 
{10 | L35° 16BR/WT 


L39 16LB* 


L35 18BR/WT* 





En 


{ C103 (4.0L ENG. ONLY) 


CAV | CIRCUIT nn: FUNCTION 
C25 1416 RADIATOR FAN RELAY OUTPUT 
| B | Z1 14BK GROUND 


RADIATOR FAN | : | 
MOTOR 














C104 


CAV}. CIRCUIT bs | FUNCTION 










B8 18RD/DB LEFT FRONT WHEEL SPEED SENSOR (-) 
B9 18RD LEFT FRONT WHEEL SPEED SENSOR (+) 





LEFT FRONT 
WHEEL SPEED SENSOR 


BLACK C105 


CAV CIRCUIT FUNCTION 
B233 12TN/BK | ABS PUMP MOTOR RELAY OUTPUT 
Z12 12BK/TN | GROUND | 







ABS 
PUMP MOTOR 


* WITH FOG LAMPS 
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C106 | 


CIRCUIT FUNCTION 
Dl 18VT/BR | CCD BUS (+) 










BLACK 
1 8 
ee _ ee 
Gessasose] 


em 





Po 







| 
9 16 712 16BK/TN | GROUND 
Z11 16BK/WT | GROUND 
DATA LINK 
CONNECTOR | 6 | D20 20LG SCI RECEIVE | 






D21 20PK SCI TRANSMIT | 
D21 20PK SCI TRANSMIT** 

D2 18WT/BK | CCD BUS (-) 

1137 16YL/BK | TRANSMISSION DIAG SIGNAL* 


16 | F39 18PK/LG FUSED B(+) 






ro 
© 






— 
PO 





te 
Ww 







fd 
ps 








C107 | 


B251_16WT/BK 
B249 16WT/TN 
B245 16WT/LG 
en ere eee 
ee ree eee 


B248 16DG/WT | RIGHT FRONT DUMP VALVE CONTROL 
B243 16DG/BK | LEFT FRONT DUMP VALVE CONTROL 


B235 14GY/YL | ABS MAIN RELAY OUTPUT 








HYDRAULIC 
CONTROL UNIT 












* WITH 4.0L ENG AUTO TRANS 
** WITH ABS 
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CHEADLAMP/DASH 
HARNESS ) 
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F6 | K10 18DB/OR* _ 
| ae eeee a aeenees 
FEU ERRGH 
5 | V20 18BK/WT 


H6 | G29 20BK/TN 
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Pla 







= xc |Ml|M|m 
PP On; 








XJ 


* WITH 2.5L ENG 
** WITH DRL 
°* WITH 4.0L ENG AUTO TRANS 
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BULKHEAD LOW 
(HEADLAMP/DASH 
HARNESS) 





xc“ Oonmoaow> 























A2 
A3 
Bl 
Bl 
B2 
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D1 
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D3 
El 
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E3 
zB 
Fl 
be 
F3 
Gl 
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C108 (BULKHEAD LOW) 


G107 20BK/RD 


A3 12RD/WT . 


A4 12BK/RD 
A7 12RD/YL 


X2 18DG/RD 
Sees 


A41 14YL 
V55 18TN/RD 





8W - 80-9 


* WITH 4.0L ENG AUTO TRANS 


** WITH DRL 
® WITH 2.5 L ENG 
ee WITH 4.0L ENG 


—J968W-7 


SW - 80 - 10 


8040d087 





A 
B 
C 
D 
E 
F 
G 
H 





c108 


@ | azal 1406/T0_ 
C1 12DG 






AV 


in) 


ee) be 





> 
a); -> 


> | Oo 


ae) 


Oo 


ZS 


|c1 1206 
ae 





WwW 


CPC PCLICIMIO(MiOl( Ooi inininmnin\~! MM mM mM M IMIMVUIOLDLDINIAIAQAIE a [AIO Wim wim! lwirlir>|] > 
POR | OH} OT] Be 10 [Pole | apa Wil rm Jreian mS Plea oe fe) Ww i ol Pole || a 


if 






< 
on 





8W-80 CONNECTOR PIN-OUTS 


XS 


* WITH POLICE PACKAGE 
** DELETE WITH POLICE PACKAGE 


J968W-7 





XJ 8W-80 CONNECTOR PIN-OUTS ——————————_ BW - 80 - 11 


C109 


BLACK 
CIRCUIT FUNCTION 


F86 18LG/BK 


V55 18TN/RD 





FRONT WIPER 
MOTOR 


€110 


CAV CIRCUIT FUNCTION 
K52 20PK/BK | EVAP/PURGE SOLENOID CONTROL 
F12 18DB/WT | FUSED IGNITION SWITCH OUTPUT (RUN/START) 












EVAP/PURGE 
SOLENOID 











C112 

















CIRCUIT 
deel 
|B | B516 18TN/WT | rfl |B | B16 18TN/WT 
. (0000 |» 
i Ee ad 





yo 


C113 
CIRCUIT FUNCTION 
B235 14GY/YL | ABS MAIN RELAY OUTPUT 
|B | B205 18VT ABS LAMP DRIVER 





ABS DIODE 


8040d089 J968W-7 





SW - 80 - 12 | 


H Go eoooooo 
Ltt | | f— I fl 





JKLMNPRS 


—— 8W-80 CONNECTOR PIN-OUTS — 


C114 


AV CIRCUIT 
A | V30 20DB/RD 


V33 20WT/LG 








B205 18VI* 


Z2 18BK/OR 





"| 


Se ee ee ee - 
JEBRBRBABRBAAU) J Z2 18BK/LG 


c—r——- ee 







| K29 18WT/PK**| 
“| K29 18WT/PK_| 
| G7_20WT/OR | 
G31 18VT/LG 
| G32 18BK/LB | 


K29 18WT/PK 


G7 20WT/OR 
G31 20BK/LB 
G32 20VT/LB 










B236 18LG/YL 
L50 18WT/TN 


V32 20YL/RD 


32 20YL/RD 
32 20YL/RD 


~ 


(a) 
‘eel oe ee ee ep) rr (o) 





























C117 
# CAV CIRCUIT FUNCTION 
3 | 1 | K6 18VT/WT 5 VOLT SUPPLY 
| 2 | K4 18BK/LB SENSOR GROUND 
‘ . | 3 | K24 18GY/BK | CRANKSHAFT POSITION SENSOR SIGNAL 
CRANKSHAFT 
POSITION | 
SENSOR 3 
4G | | 
CAV CIRCUIT FUNCTION 
3 1 1 | K6 20VT/WT | 5 VOLT SUPPLY 
2 | K22 180R/DB | THROTTLE POSITION SENSOR SIGNAL 
3 | K4 18BK/LB_ | SENSOR GROUND _ 
THROTTLE 
POSITION 


SENSOR 


* WITH ABS 
** WITH 4.0L ENG AUTO TRANS 
°* WITH POLICE PACKAGE 


8040d08b . J968W-7 


XJ 





UPSTREAM HEATED 
OXYGEN SENSOR 





IDLE AIR 
CONTROL 
MOTOR 





INTAKE AIR 
TEMPERATURE 
SENSOR 





ENGINE COOLANT 
TEMPERATURE SENSOR 


INJECTOR NO. 2 








8W-80 CONNECTOR PIN-OUTS 


€119 







AV 


Z11 16BK/WT**| GROUND 
K4 18BK/LB SENSOR GROUND 
K41 18BK/DG UPSTREAM HEATED OXYGEN SENSOR SIGNAL 


4 






C120 


CAV CIRCUIT | FUNCTION 
K59 18VT/BK | IDLE AIR CONTROL MOTOR DRIVER NO. 4 
| B | K40 18BR/WT | IDLE AIR CONTROL MOTOR DRIVER NO. 3 











K60 18YL/BK | IDLE AIR CONTROL MOTOR DRIVER NO. 2 
D | K39 18GY/RD | IDLE AIR CONTROL MOTOR DRIVER NO. 1 










C121 
CAV CIRCUIT FUNCTION 
K4 16BK/LB SENSOR GROUND 
| B | K21 16BK/RD | INTAKE AIR TEMPERATURE SENSOR SIGNAL 





C122 


CAV CIRCUIT FUNCTION 
K4 16BK/LB SENSOR GROUND 
| B | K2 16TN/BK | ENGINE COOLANT TEMPERATURE SENSOR SIGNAL 







C123 


CIRCUIT FUNCTION 
A142 16DG/OR | AUTOMATIC SHUT DOWN RELAY OUTPUT 
2 | Kll 18WT/DB | INJECTOR NO. 1 DRIVER 














C124 


CIRCUIT | FUNCTION 
A142 16DG/OR | AUTOMATIC SHUT DOWN RELAY OUTPUT 
K12 18TN INJECTOR NO. 2 DRIVER 










SW - 80 - 13 


* WITH 2.5L ENG 
** WITH 4.0L ENG 


8040d08d J968W-7 


8W - 80 - 14 ————————————_ 8-80 CONNECTOR PIN-OUTS —--——___— XJ 








| CIRCUIT FUNCTION 
A142 16DG/OR | AUTOMATIC SHUT DOWN RELAY OUTPUT | 
K13 18YL/WT | INJECTOR NO. 3 DRIVER 









CIRCUIT FUNCTION 
A142 16DG/OR | AUTOMATIC SHUT DOWN RELAY OUTPUT —_ 
K14 18LB/BR | INJECTOR NO. 4 DRIVER ace 









CIRCUIT FUNCTION 


A142 16DG/OR | AUTOMATIC SHUT DOWN RELAY OUTPUT 
K38 18GY INJECTOR NO. 5 DRIVER | 










c128 
2 1 | 
CAV CIRCUIT FUNCTION 
A142 16DG/0R | AUTOMATIC SHUT DOWN RELAY OUTPUT 
K58 18BR/DB | INJECTOR NO. 6 DRIVER 






CAV FUNCTION 
K6_20VT/WT 











MAP SENSOR 





1 D EASE ois 


Co OLE caV | CIRCUIT FUNCTION 

en ee mat , 
G9 20GY/BK BRAKE WARNING LAMP DRIVER 

G9 20GY/WT _| BRAKE WARNING LAMP DRIVER 










BRAKE PRESSURE 
SWITCH 


8040d08f J968W-7 


Xd 





8W-80 CONNECTOR PIN-OUTS ——————————- 8W - 80 - 15 














3 c131 = 
3 7 
{CAV CIRCUIT FUNCTION 7 
| 1 | K6 18VT/WT 5 VOLT SUPPLY a 7 | 
CAMSHAET | 2 | K4 18BK/LB SENSOR GROUND | . 
POSITION | 3 | K44 18TN/YL | CAMSHAFT POSITION SENSOR SIGNAL 
SENSOR ~ 


€132 — 


V CIRCUIT 
T505 18TN/BK 
T137 16YL/BK |. 


T506 18LG/BK | 1-2 GEAR SENSE 
T507 18GY/BK | DRIVE GEAR SENSE 
1 K29 18WT/PK STOP LAMP SWITCH SENSE 


FUNCTION 


RANS SPEED SENSOR SIGNAL 
RANS DIAG SIGNAL 


: 


CO 





TRANSMISSION 
CONTROL 14 | 1508 18WT/BK | SOLENOID S3 CONTROL 


MODULE 1 T509 18VT/WT | SOLENOID S2 CONTROL 
1 T510 18DB/WT OLENOID S1 CONTROL 


HROTTLE POSITION SENSOR SIGNAL | 
ENSOR GROUND 


K22 180R/DB 


K4 18BK/LB 


| —- NIN 
| | 


Z1 18BK | 


GROUND 


FUSED B(+) 


— 


Oyo 019 ;0|/9 os, clolololol(C IO IE I2ICICIElalalololololololo]& 
a ek eed | aed (eo XQ alB|oO]rm]- EE URE a Yo) NSlAloliR lol |e| = 
omlplolrmlelo alo{|p|owlrmlelo 


Al4 14RD 


D16 | T17 18YL FUSED B(+) | 


8040d091 | J968W-7 





8W - 80 - 16 —————————— 8W--80 CONNECTOR PIN-OUTS XJ 


C133 


CIRCUIT FUNCTION 


> 


oO 
oa) im 7) 


V 








F12 18DB/WT FUSED IGNITION SWITCH OUTPUT (RUN/START ) 


T41 18BR/YL PARK/NEUTRAL POSITION SWITCH SENSE 
GROUND 
L1i0 18BR/LG BACK-UP LAMP SWITCH OUTPUT 


507 18GY/BK | DRIVE GEAR SENSE 
506 18LG/BK | 1-2 GEAR SENSE 


> 





™M™ 
feed 
a 
©O 
Oo 
A 


PARK/NEUTRAL 
POSITION 
SWITCH 


ml 






asl 












CAV CIRCUIT 
G7 20WT/OR 
K4 18BK/LB 
G107 20BK/RD 
Z1 18BK 






[on 
G107 18BK/RD* 
Z1 18BK* 

2 ee, 


6 K7 180R 











Plt 
| 





K7 180R 


Cl 


CIRCUIT 
106_20BK/YL 
1_18BK 
505 18TN/BK 

I 
508_18WT/BK 
509 18VT/WT 
510 18DB/WT 
107_20BK/RD 


> 


OQ 
@imnim -Q > 


V 


@ 






4} N 










— 


TRANSMISSION 
SOLENOID 
ASSEMBLY 


: 


cep) 


ko BLACK | C136 


CIRCUIT 











A GD) B F12 18DB/WT | FUSED IGNITION SWITCH OUTPUT (RUN/START) 
7 | B | G29 20BK/TN | WASHER FLUID SWITCH SENSE 


LOW WASHER FLUID 
LEVEL SWITCH 


* WITH 4.0L ENG AND 231 TRANSFER CASE 


8040d093 J968W-7 








XJ —— 8W-80 CONNECTOR PIN-OUTS | : SW - 80 - 17 


C137 | 


CIRCUIT 4 FUNCTION 
—_ [1 | Z1 18BK GROUND ) 
UNDERHOOD LAMP | 2 | A6 18RD/BK FUSED B(+) | 













LACK 
p- 
ee | 





€138 


CAV CIRCUIT | FUNCTION = 
| 1 | B6 18WT/DB_ | RIGHT FRONT WHEEL SPEED SENSOR (-) 






RIGHT FRONT 
WHEEL SPEED 
SENSOR 


BLACK 
| 4 C139 
1 
| Ze 
REAR WASHER 
PUMP MOTOR 


| 2 | B7 18WT RIGHT FRONT WHEEL SPEED SENSOR (+) 





BLACK 
40 





== | 





C1 
CAV CIRCUIT FUNCTION 





B V10 20BR WINDSHIELD WASHER SWITCH OUTPUT 
| B | Z1 18BK | 


FRONT WASHER 
PUMP MOTOR 


BLACK 
la 


141 


Pe |Z 18K 







FUNCTION 
BLOWER MOTOR SWITCH OUTPUT 
GROUND 





A/C HEATER 
BLOWER MOTOR 


C142 


CAV CIRCUIT 


DIMMER SWITCH HIGH BEAM OUTPUT 
i a ee 
I a 
HIGH BEAM INDICATOR DRIVER 

FUSED IGNITION SWITCH OUTPUT (RUN/START) 
Lo) 

aoe 





: FUNCTION 












DAYTIME RUNNING 
LAMP MODULE 


A3_12RD/WT FUSED B(+) 

G7 20WT/OR VEHICLE SPEED SENSOR SIGNAL 
Z1 18BK —- ~+| GROUND © 

L4 16VT/WT 





DIMMER SWITCH LOW BEAM OUTPUT 





8040d096 J968W-7 





SW - 80 - 18 8W-80 CONNECTOR PIN-OUTS ———-——----_--- XJ 







CIRCUIT 
C21 14DB/OR | A/C SWITCH SENSE 
C21 14DB/OR | A/C LOW PRESSURE SWITCH OUTPUT 


FUNCTION 









A/C LOW PRESSURE 
SWITCH 





CIRCUIT FUNCTION 

36 20TN/RD VEHICLE SPEED CONTROL VACUUM SOLENOID CONTROL 
35 20LG/RD VEHICLE SPEED CONTROL VENT SOLENOID CONTROL 
VEHICLE SPEED 30 20DB/RD VEHICLE SPEED CONTROL BRAKE SWITCH OUTPUT 


CONTROL SERVO 1 18BK GROUND 









| 















C145 
CIRCUIT CIRCUIT 
G31 18VT/LG G31 18VT/LG 
G32 18BK/LB G32 18BK/LB 









CIRCUIT 
T40 14BR** 
K19 18BK/GY 
L10 18BR/LG* 
F12 18DB/WT* 
C3 14DB/BK 


G6 18GY 


se 


K20 18DG 
A142 16DG/0R 


CIRCUIT 
T40 14BR** 
K19 18GY 
L10 18BR/LG* 
F12 18DB/WT* 


Lag 
Le 
zs 
C3 14DB/BK 
6 | 
ie 
9 
| 10 | 





CAV 
















K20 18DG 
A142 16DG/0R 





> 
oy 
PO 
© 
ep) 
~< 
| 





1 





0 


147 


CIRCUIT FUNCTION 
G6 18GY ENGINE OIL PRESSURE SWITCH SENSE 









ENGINE OIL 
PRESSURE SWITCH 


- BLACK 


c=! , C148 


CIRCUIT 
K19 18BK/GY 
A142 16DG/OR 








i FUNCTION 
IGNITION COIL NO. 1 DRIVER 


AUTOMATIC SHUT DOWN RELAY OUTPUT 









IGNITION COIL 


* WITH MAN TRANS 
** WITH 2.5L ENG 


8040d098 J968W-7 








XJ 3W-80 CONNECTOR PIN-OUTS SW - 80 - 19 


C149 


CAV | CIRCUIT FUNCTION 
K20 18DG GENERATOR FIELD DRIVER 
A142 18DG/OR | AUTOMATIC SHUT DOWN RELAY OUTPUT 









4 Z0 8BK GROUND 





CIRCUIT FUNCTION 
AO_6RD 
T40 14LG/BK | ENGINE STARTER MOTOR RELAY OUTPUT 











ENGINE STARTER 
MOTOR 


C151 
POWER DISTRIBUTION CENTER 
(8W-11-2) 


BLACK 


C152 (WITH 2.5L ENG) 


CIRCUIT FUNCTION 
Z12 18BK/TN* | GROUND 
Z1 18BK** GROUND 


2 K10 18DB/0R POWER STEERING PRESSURE SWITCH SENSE 











POWER STEERING 
PRESSURE SWITCH 





€153 (WITH MAN TRANS) 


CIRCUIT FUNCTION 
F12 18DB/WT | FUSED IGNITION SWITCH OUTPUT (RUN/ACC) 


|B | L10 18BR/LG | BACK-UP LAMP SWITCH OUTPUT 





~ BACK-UP 
LAMP SWITCH | | 





* WITH 2.5L ENG MAN TRANS 
** WITH 2.5L ENG AUTO TRANS 


8040d09a | J968W-7 


8W - 80 - 20 —————————— 8W--80 CONNECTOR PIN-OUTS ———-—————_— XJ 


€154 (WITH FOG LAMPS) 


CIRCUIT | FUNCTION | 


SE Aa: a, 
F39 16PK/LG_ | FUSED B(+) 

i er re a ere 
L90 18DB/RD | PARK LAMP SWITCH OUTPUT | 

i i ree eee 
| 6 | L35 18BR/WT | PARK LAMP RELAY CONTROL | 




















PARK LAMP oe rrr eee eee 
RELAY F39 16PK/LG | FUSED B(+) 








€155 (WITH FOG LAMPS) 


CAV CIRCUIT FUNCTION 


G465 16LB/BK | HIGH BEAM INDICATOR DRIVER 
L39 16LB HIGH BEAM RELAY OUTPUT 
G 


Z1. 18BK ROUND 


HIGH BEAM | PecTAn 
RELAY F39 16PK/LG | FUSED B(+) 





a BLACK 


LEFT FRONT PARK/ 
TURN SIGNAL LAMP 





C156 | 
V CIRCUIT FUNCTION 
| L61 18LG LEFT TURN SIGNAL . 

L90 18DB/RD PARK LAMP SWITCH OUTPUT 

Z1 18BK GROUND 






>) 
WIP |e] > 





iv) 


15 


sl 


L3 16RD/OR DIMMER SWITCH HIGH BEAM OUTPUT 
L4 16VT/WT 


-L4 16VT/WT | DIMMER SWITCH LOW BEAM OUTPUT | 
Z1 18BK GROUND | 
















wo 









LEFT 
HEADLAMP 


3040d09d J968W-7 


XJ 


LEFT FRONT SIDE 
MARKER LAMP 


RIGHT FRONT PARK/ 
TURN SIGNAL LAMP 


f BLACK 
| 





RIGHT 


YELLOW 


RIGHT FRONT SIDE 
MARKER LAMP 


8040d0a0 








8W-80 CONNECTOR PIN-OUTS 


c158 


CIRCUIT _ FUNCTION 
L90 18DB/RD | PARK LAMP SWITCH OUTPUT : 
L61 18LG LEFT TURN SIGNAL 












C159 | 


CIRCUIT FUNCTION 
Z1 16BK GROUND 
| B | L39 16LB FOG LAMP SWITCH OUTPUT | 







C16 


0 
CIRCUIT FUNCTION 
L60 18IN RIGHT TURN SIGNAL 
L90 18DB/RD PARK LAMP SWITCH OUTPUT 
Z1 18BK GROUND 


V 


3 


3 









FUNCTION 


c161 
CIRCUIT 
L3 16RD/OR DIMMER SWITCH HIGH BEAM OUTPUT 
| B | L4 16VT/WT | DIMMER SWITCH LOW BEAM OUTPUT 





Z1 18BK GROUND 


C162 


CAV CIRCUIT FUNCTION 
L90 18DB/RD | PARK LAMP SWITCH OUTPUT 


L60 18TN RIGHT TURN SIGNAL 






J968W-7 


8W - 80 - 21 


SW - 80 - 22 


ue BLACK 
i 


(OO) 


10 


8040d0al 


RIGHT 
FOG LAMP 


OOOOCO000O 
OOOO000000 
OOOCOO00000 





POWERTRAIN 
CONTROL 
MODULE 
(CONNECTOR C) 








CAV CIRCUIT 
[Zi 16BK _| GROUND 
B -| L39 16LB OG LAMP SWITCH OUTPUT 


C163 











FUNCTION 


> 


“4 


: 


L65 


C1 
V CIRCUIT FUNCTION 


A/C COMPRESSOR CLUTCH RELAY CONTROL 
RADIATOR FAN RELAY CONTROL* 
AUTOMATIC SHUT DOWN RELAY CONTROL 
PEED CONTROL VACUUM SOLENOID CONTROL 
PEED CONTROL VENT SOLENOID CONTROL 


> 


RAE sel eine el ete eee 
TS] O}N] a] ois] ol 


— 


2) 


1 V32 20YL/RD 12 VOLT SUPPLY 
1 A142 16DG/0R | AUTOMATIC SHUT DOWN RELAY OUTPUT 
C15 | K118 18PK/YL | BATTERY TEMPERATURE SENSOR SIGNAL 
G14 20PK/BK GENERATOR LAMP DRIVER 
7 | G3 20BK/PK MALFUNCTION INDICATOR LAMP DRIVER 
1 K31 20BR UEL PUMP RELAY CONTROL 
K52 20PK/BK VAP/PURGE SOLENOID CONTROL 
C21 14DB/0R /C SWITCH SENSE 
C90 14LG /C SELECT SIGNAL 


24 | K29 18WT/PK TOP LAMP SWITCH SENSE 
G4 18DB — FUEL LEVEL SENSE 


| D21 20PK —_—if|: SCI_ TRANSMIT 

cD BUS (-) 

CI RECEIVE 

3 cD BUS (+) 

C31 ACHOMETER SIGNAL 


C32 | V33 20WT/LG SPEED CONTROL SWITCH SENSE 


io) 
NO 


o> 
— 
OO 


C2 fo) 
ny ay 
(o>) > 


OO 
ke | 
©O 


oO 
Ne) 


i?) 
NO 
© 
Mm 


o 
ne) 
e 


1 
DO] PS 
Be 


Oo 


MO 


co | 
PO 
HN) o 


Ca) 


Oo 
PO 
~ 


PhO 


1 OE 
Nh 
lak RoR ie e) 
| 


—4 1c) 


167 (WITH 2.5L ENG AUTO TRANS) 


CAV CIRCUIT CAV CIRCUIT 




























10 | T22 14DB/WT 10 | T22 18DB/WT 





8W-80 CONNECTOR PIN-OUTS 


| 
6 | K7 180R_ (6 | 7 180R_ 
| 8 | L10 18BR/LG | 8 | 110 18BR/LG 
9 | K54 200R/BK_| | 9 | K54 180R/BK | 


XJ 


* WITH 4.0L ENG 
J968W-7 








XJ SW-380 CONNECTOR PIN-OUTS— SW - 80 - 23 






4 K341 18TN/WT 






CAV 





























CIRCUIT FUNCTION 
K118 18PK/YL | BATTERY TEMPERATURE SENSOR SIGNAL 















SENSOR GROUND 
C170 

B517_18PK/OR 
I 
G-SWITCH NO. 1 SENSE 

irony G-SWITCH NO. 2 SENSE 

BRAKE L50 18WT/TN | STOP LAMP SWITCH OUTPUT 

A 


LEFT REAR WHEEL SPEED SENSOR (-) 
A10 LEFT REAR WHEEL SPEED SENSOR (+) 
All RIGHT REAR WHEEL SPEED SENSOR (+) 
A12 | Bl 18YL/DB RIGHT REAR WHEEL SPEED SENSOR (-) 


Ke) 
wo 
QO 
— 
© 
rr 
o> 
~s 
—) 
Oo 








C171 

















|B6 | B248 16DG/WT | RIGHT FRONT DUMP VALVE CONTROL 
/B9 [89 18RD | LEFT FRONT WHEEL SENSOR (+) 
CONTROLLER B1l 
ee a 
. B13 GROUND 
GROUND | 


wo 


15 | B249 16WT/TN | RIGHT FRONT ISOLATION VALVE CONTROL 


ive) 
ond 
~ 


wo Oo 
a na 
(oe) (o>) 


| B245 16WT/LG | LEFT FRONT ISOLATION VALVE CONTROL 


* WITH 4.0L ENG 
** WITH 2.5L ENG 


8040d0a2 | . J968W-7 


SW - 80 - 24 





8040d0a3 














































8W-80 CONNECTOR PIN-OUTS XJ 
7— GRAY 
C172 mrVi | 
CAV CIRCUIT CAV | CIRCUIT 
1 | T40 14LG/BK T40 14BR 
c201 
FUSE/FUSE BLOCK 
(8W-10-2) 
C202 
CIRCUIT CIRCUIT 
X53 20DG X53 20DG 
| B | X55 20BR/RD X55 20BR/RD 
CIRCUIT 
A241 14DG/RD 
| L60 18TN/DG | 2 | L60 18TN/DG 
L90 18DB/RD BLACK 
G4 20DB 
L10 20BR/LG 
V20 18BK/YL 
L50 18WT/TN 
P2 18BK/WT | 
P34 18PK/BK 
G4 18DB/WT 
K4 18BK/LB 
aa 
J968W-7 








8040d0a4 


LEFT INSTRUMENT 
PANEL. SPEAKER 


: 


BLACK 


C204 


M1 20PK 


X57 18BR/LB 


X51 18BR/YL 













> 


oO 


V 


X57 20BR/LB 


X51 20BR/YL 








a ES SO Ee SN ees 






C37 S32 C4 Ca Ca co oo co 















Co i a ee 
9 | M2 20YL 


(an) 





G10 18LG 


G10 18LG/WT | - 
V13_18BR/RD 


V13_ 18BR/RD 




















P35 200R/VT_ 
ee Lee 
a ae 








C205 
CIRCUIT FUNCTION 


A X53 20DG LEFT FRONT SPEAKER (+) 
X53 18DG LEFT FRONT SPEAKER (+) 


8 X55 20BR/RD | LEFT FRONT SPEAKER (-) 







X55 18BR/RD | LEFT FRONT SPEAKER (-) 









M2 20YL 







~ BLACK 
C206 — / 





J968W-7 


- 8W-80 CONNECTOR PIN-OUTS —————————-— 8W - 80 - 25 


SW - 80 - 26 





HEADLAMP 
SWITCH 





REAR WIPER/WASHER 
SWITCH 
ILLUMINATION LAMP 


[a NATURAL 





REAR WIPER/ 
WASHER SWITCH 


i3. 12 it 


RADIO 
(6 SPEAKER SYSTEM) 
(FOR CIRCUIT/ 
FUNCTIONS SEE 
CONNECTOR C403) 


8040d0a5 





8W-80 CONNECTOR PIN-OUTS 


€207 


oe eR fe 
BS [17 188K /0R 
D | M2 20vL | COURTESY LAMP DRIVER 
-H | F34 14TN/BK [FUSED BCH) 

ae eee eee 
| R_| 190 18DB/RD 
Se a St eT ______. 
. 


















© 


209 


FUNCTION 
FUSED PANEL LAMPS DIMMER SW SIGNAL 
GROUND 


CIRCUIT 





C210 


CIRCUIT FUNCTION 
V20 18BK/WT | REAR WASHER PUMP MOTOR CONTROL 


V15 18LB/RD FUSED IGNITION SWITCH OUTPUT (RUN) 


V13_18BR/RD | REAR WIPER MOTOR CONTROL 
| D | F20 18WT FUSED IGNITION SWITCH OUTPUT (RUN) 




























C211 








CAV CIRCUIT 


X51 18BR/YL 


X53 18DG 


Mi 18PK 
F85 18VT/WT 


X54 18VT 


] X52 18DB/WT 
X57 18BR/LB 


X55 18BR/RD 


X5 18LB/RD 
1 | E2 180R/BK 


12 | X56 18DB/RD 


BLACK 
123 4f567 


— 












M1 18PK 
F85 18WT 
X52 18VT 





RADIO 
(2 AND 4 SPEAKER 
SYSTEM) 


fan) 


13 | X58 18DB/0R 





BW - 80 - 27 








XJ 8W-80 CONNECTOR PIN-OUTS 


CIRCUIT 


C212 





BLOWER MOTOR 
SWTICH 


BLACK 
| CAV CIRCUIT FUNCTION 
C90 14LG/WT A/C SELECT SIGNAL 


4 
A B CC DE 


A/C HEATER 
CONTROL SWITCH 





C214 
CIRCUIT 


C6 12LB M2 BLOWER MOTOR DRIVER 
SB C1 12DG BLOWER MOTOR SWITCH OUTPUT 








CAV FUNCTION 





xO 


7 
a Ee Od 


A B C D 


BLOWER MOTOR 
RESISTOR BLOCK 













C1 12DG BLOWER MOTOR SWITCH OUTPUT 
C C4 12TN LOW BLOWER MOTOR DRIVER 
C43 12YL/BR A/C-HEATER CONTROL SWITCH SIGNAL 





C215 


Fa 
3/1 CIRCUIT FUNCTION 
C21 14DB/OR | A/C SWITCH SENSE 
C90 14LG/WT | A/C SELECT SIGNAL 


Z1 16BK GROUND 





A/C 
CYCLING SWITCH 


216 


<P) 
eS) 
> 
~< 
‘Z) 





GLOVE BOX 
LAMP 


8040d0a6 J968W-7 


SW - 80 - 28 —— 





- 8W-80 CONNECTOR PIN-OUTS ———— 










CIRCUIT 
M1 20PK 
M2 20YL 





C 





AV 


































C218 
654 
CIRCUIT —s RED Fcav | CIRCUIT 
M2 20YL a 1 | M2 20YL 
2 | M1 20PK cick 2 | M1 20PK 
Zi_20BK SS 3 | Z1 20BK 
71 20BK** 123 
4 | M9 20DB/0R* 4{[ - 
F87 20WT/BK* 5 | F87 20WT/BK* 
pee Oe 
C219 
aiden CIRCUIT FUNCTION 
| x84 20VT RIGHT FRONT SPEAKER (+) 
X54 18VT RIGHT FRONT SPEAKER (+) 


po X56 20DB/RD | RIGHT FRONT SPEAKER (—) 


RIGHT INSTRUMENT X56 18DB/RD RIGHT FRONT SPEAKER (-) 
PANEL SPEAKER a 
















c220 
CAV | CIRCUIT AV| CIRCUIT 
BLACK E2 200R/BK igo E2 200R/BK 
ee 







L90 20DB/RD 
G32 20VT/LG 


1 

2 | L90 18DB/RD_| 
3 

4 | G31 20BK/LB 

5 

6 


1 

2 

3 | G32 20VT/Le | 
4 | G31 20BK/LB 
5 

6 








Z2 18BK/LG 


Z2 18BK/LG 


AV CIRCUIT 


C221 BLACK 


CAV CIRCUIT 






C 
C 






Bh 





i 1 | M2 20YL 1 | Me 18YL 
ook 2 TT 2] =. 
3 1 3 Z1 20BK | 3 | Z1 18BK 


- XJ 


* DELETE WITH POLICE PACKAGE 


** WITH POLICE PACKAGE 


8040d0a7 | J968W-7 


XJ 





SW-80 CONNECTOR PIN-OUTS ——————————— 8W - 80 - 29 











CAV CIRCUIT B i‘ CAV CIRCUIT 
A 
=] fq} 8 A | X54 20VT | A | X54 20VT 
5 B | X56 20DB/RD ~B | X56 20DB/RD 


C223 


CIRCUIT FUNCTION 
M11 20PK/LB | COURTESY LAMP SWITCH OUTPUT 


















1 G26 20LB KEY-IN IGNITION SWITCH SENSE 
ner=ai ? Z1 20BK GROUND 
SWITCH/HALO M50 20YL/RD | KEY-IN LAMP DRIVER 
LAMP 


C224 


CIRCUIT FUNCTION 


FUSED IGNITION SWITCH OUTPUT (START) 
A21 12DB FUSED IGNITION SWITCH OUTPUT (RUN/START) 
G9 20GY/WT | BRAKE WARNING LAMP DRIVER 
Al 12RD FUSED. B(+) 

FUSED IGNITION SWITCH OUTPUT (RUN) 

FUSED IGNITION SWITCH OUTPUT (RUN/ACC) 
Al 12RD FUSED B(+) 


IGNITION SWITCH 


ee 
ex 
ee 
4 | 
| s 
c= 
7 





C225 


CIRCUIT FUNCTION 


32 20YL/RD VEHICLE SPEED CONTROL ON/OFF SWITCH SENSE 


NATURAL 
5 gy 1 


| ooo ool: 


VEHICLE SPEED 
CONTROL AND 
HORN SWITCHES 


V 

K4 20BK/LB SENSOR GROUND 

V33 20WT/LG VEHICLE SPEED CONTROL RESUME SWITCH SENSE 
H 


fo! 
[20 
LS 
4 | 
ORN RELAY CONTROL 





C226 


CA CIRCUIT FUNCTION | 
Loe = 
a 86 18LG/BK | FUSED IGNITION SWITCH OUTPUT (RUN/ACC) 





\ iin 





V 
C 





: : 
F86 18LG/BK 


FUSED IGNITION SWITCH OUTPUT (RUN/ACC) 
A BC OD A48 12VT/BR | FUSED IGNITION SWITCH OUTPUT (RUN/ACC) 
FRONT WIPER 
MOTOR 


CIRCUIT BREAKER 


8040d0a8 J968W-7 


SW - 80 - 30 


} BLACK 
A BSsC 
He 3 of 
Fe if 
EXTENDED 
IDLE SWITCH 







GRAY 
9 1 
LIL IT ICI CIEE) 


nooo )ooog fo 
| in) can] ee | se |e 


17 


24 18 


MULTI-FUNCTION 
SWITCH 


STOP LAMP 
SWITCH 


8040d0a9 





8W-80 CONNECTOR PIN-OUTS 


C227 (WITH POLICE PACKAGE) 


FUSED B(+) 
pe pe ee GROUND 
GROUND 
EXTENDED IDLE SOLENOID CONTROL 


CAV CIRCUIT FUNCTION 

V50 18LG WIPER SWITCH DELAY OUTPUT 

V51 18WT INTERMITTENT WIPER DELAY 

V11 18BK/TN LOW WASHER FLUID SENSE 

F86 18LG/BK FUSED IGNITION SWITCH OUTPUT (RUN/ACC) 
V4 18RD/YL WIPER SWITCH HIGH SPEED OUTPUT 

V3 18BR/WT WIPER SWITCH LOW SPEED OUTPUT 

6 18DB WIPER MOTOR PARK SIGNAL 


— 


MTP TP TPR Re LR lRelRelRlR | R le le 


2 


<= 


| 


L60 18IN RIGHT TURN SIGNAL 
L60 18TN/DG RIGHT TURN SIGNAL 
L12 18VT/TN COMBINATION FLASHER OUTPUT (HAZARD SIGNAL) 


L61 18LG/BK LEFT TURN SIGNAL 

L61 18LG LEFT TURN SIGNAL 

5 18GY COMBINATION FLASHER OUTPUT (TURN SIGNALS) 
L4 16VT/WT DIMMER SWITCH LOW BEAM OUTPUT 

F34 14TN/BK FUSED B(+) 

L3 16RD/OR DIMMER SWITCH HIGH BEAM OUTPUT 

L11 16PK/LG FLASH TO PASS 


© 
i 


C229 


CAV CIRCUIT FUNCTION 
V32 20YL/RD EHICLE SPEED CONTROL ON/OFF SWITCH SENSE 


L50 18WT/TN TOP LAMP SWITCH OUTPUT 
L50 18WT/TN TOP LAMP SWITCH OUTPUT 


3 | K29 18WT/PK TOP LAMP SWITCH SENSE 


V 
S 
S 
S 

STOP LAMP SWITCH SENSE 
V 
F 
G 


V30 20DB/RD | VEHICLE, SPEED CONTROL BRAKE SWITCH OUTPUT 


L9 16PK/BK _| FUSED B(+) 
| 6 | Z1 18BK 


ROUND 








XJ 











J968W-7 












XJ 8W-80 CONNECTOR PIN-OUTS —-—-———————- 8W - 80 - 31 
BLACK 
T==i=}=I-1-1-1- FUNCTION 
AB OD FE SG INTERMITTENT WIPER DELAY 






/-B | V11 18BK/TN | LOW WASHER FLUID SENSE 


v4 18RD/YL___| WIPER SWITCH HIGH SPEED OUTPUT 

| D | F86 18LG/BK | FUSED IGNITION SWITCH OUTPUT (RUN/ACO) 
E |.V3 18BR/WT | WIPER SWITCH LOW SPEED OUTPUT _ 

V6 18DB WIPER MOTOR PARK SIGNAL 

V50 18LG WIPER SWITCH DELAY OUTPUT 






INTERMITTENT WIPER 
CONTROL MODULE 








G 





CIRCUIT FUNCTION 


F2 200R/BK | FUSED PANEL LAMPS DIMMER SIWTCH OUTPUT 
A/C-HEATER CONTROL | B | Z1 20BK GROUND 


TLLUMINATION LAMP 





GRAY 


C232 
V CIRCUIT FUNCTION 


V11 18BR LOW WASHER FLUID SENSE 


CAM 
a 
Be 
| B | V11 20BR* | LOW WASHER FLUID SENSE _ 
WIPER SWITCH HIGH SPEED OUTPUT 
| D | F86 18LG/BK | FUSED IGNITION SWITCH OUTPUT (RUN/ACC) 
|-E | V3 18BR/TN | WIPER SWITCH LOW SPEED OUTPUT 
| F | V6 18DB —_‘| WIPER MOTOR PARK SIGNAL 
Ee GROUND 

GROUND 


A - G 
WIPER/WASHER SWITCH 
) OR 


INTERMITTENT WIPER 
CONTROL MODULE 












CAV CIRCUIT FUNCTION 
X4 16GY/OR | FUSED B(+) 
i a al : 

4 [Zt 18BK GROUND 

Z1 18BK . GROUND 

(5 {[ - | - 
| 6 | F34 14TN/BK | HEADLAMP SWITCH OUTPUT 
ar F87 20WT/BK | FUSED IGNITION SWITCH OUTPUT (RUN/START) 


F87 20WT/BK FUSED IGNITION SWITCH QUTPUT (RUN/START) 


— 





HEADLAMP 
DELAY MODULE 







* WITH POLICE PACKAGE 


8040d0aa J968W- 7 


OW - 80 - 





8040d0ab 


32 


INSTRUMENT 
CLUSTER 





TELLTALE 
CONNECTOR 





REAR WINDOW 
DEFOGGER SWITCH 
ILLUMINATION LAMP 





8W-80 CONNECTOR PIN-OUTS 


C234 
CIRCUIT FUNCTION 
G20 20VT/YL_ | ECT GAUGE SENSOR SIGNAL 


L61 18LG LEFT TURN SIGNAL 

A3 | Z1 20BK GROUND 

L3 16RD/YL | DIMMER SWITCH HIGH BEAM OUTPUT 
A5 | G7 20WT/OR | VEHICLE SPEED SENSOR SIGNAL 
G21 20GY/LB | TACHOMETER SIGNAL 

A7 | E2 200R/BK | PANEL LAMPS DRIVER 


F87 20WT/BK | FUSED IGNITION SWITCH OUTPUT 
G4 20DB FUEL LEVEL SENSOR SIGNAL 


B2 | Z2 18BK/LG GROUND 







| B6 | L60 18TN RIGHT TURN SIGNAL 
E 


G NGINE OIL PRESSURE SWITCH SENSE 


BB} 


€235 
V CIRCUIT FUNCTION 
G29 20BK/TN | WASHER FLUID SWITCH SENSE 


MALFUNCTION INDICATOR LAMP DRIVER 

FUSED IGNITION SWITCH OUTPUT (RUN/START 

FUSED IGNITION SWITCH OUTPUT (RUN/START) 

FUSED IGNITION SWITCH OUTPUT (RUN/START) 
F87 20WT/BK | FUSED IGNITION SWITCH OUTPUT (RUN/START) 


A205 18YL ABS LAMP DRIVER 
K54 20LG/0R UP-SHIFT LAMP DRIVER 
A203 18DG BRAKE WARNING/PARK BRAKE LAMP DRIVER 


G106 20BK/YL | 4WD FULL TIME 


G107 20BK/LB | 4WD LOCK 
G14 20PK/BK GENERATOR LAMP DRIVER 
F87 20WT/BK FUSED IGNITION SWITCH OUTPUT (RUN/START) 


G11 20WT SEAT BELT WARNING LAMP DRIVER 
Z1 20BK GROUND 


Z1 20BK GROUND 


> 


(op) 
be mp reet ee | ee] Re 


fd 


ee 
an 


C236 
{CAV CIRCUIT | FUNCTION 


E2 200R/BK FUSED PANEL LAMPS DIMMER SWITCH OUTPUT 


| B | Z1 20BK GROUND 





Xd 


J968W-7 








FOG LAMP SWITCH 
ILLUMINATION LAMP 
OR 
EXTENDED IDLE 


SWITCH ILLUMINATION LAMP 


DC 

REAR WINDOW 

 DEFOGGER 
SWITCH 


TIME DELAY 
RELAY 


8040d0ad 


pA 
| B | L35 16BR/WT | FOG LAMP SWITCH CONTROL 





8W-80 CONNECTOR PIN-OUTS —— — 8W - 80-33 


C237 


CIRCUIT 


FUNCTION 


| A | E2 200R/BK | FUSED PANEL LAMPS DIMMER SWITCH OUTPUT 





~ | GROUND 


| B | Z1 20BK 


FUNCTION 


CIRCUIT 
L39 161LB FOG LAMP SWITCH OUTPUT 


| C238 


Z1 20BK GROUND 
Z1 20BK GROUND 









C239 
cAV | CIRCUIT FUNCTION 
pA |: = - 





| B |-C15 12BK/RD | REAR WINDOW DEFOGGER RELAY OUTPUT 

GROUND 
GROUND 

| D | C80 18DB/WT | REAR WINDOW DEFOGGER RELAY CONTROL 




























c2t0 BLACK 

CAV] CIRCUIT SP CAV | CIRCUIT 

1 | M2 20YL | me 1 | M2 18YL 
£26 208 

2 2 | M2 18YL 
G26 20LB - | 

oe 3 | Z1 18BK 
Z1 20BK 





FUNCTION 


KEY-IN LAMP DRIVER 
FUSED B(+) 
COURTESY LAMP DRIVER 





J968W-7 


8W - 80 - 34 ——— 8W--80 CONNECTOR PIN-OUTS - 


C242 
: RELAY BANK 
| | (8W-11-16) 


CIRCUIT 


87 20WT/BK FUSED IGNITION SWITCH OUTPUT (RUN/START ) 


C243 
Y | 
F 
Gil 20WT AT BELT WARNING LAMP DRIVER 
Z1 20BK 


SE 
|Z1 20BK___| GROUND 
G10 18LG SEAT BELT SWITCH SENSE 
M11 20PK/LB | COURTESY LAMP SWITCH OUTPUT 


L7 18BK/0R FUSED B(+) 


CAV CIRCUIT FUNCTION 
| 1 | K29 18WT/PK | STOP LAMP SWITCH SENSE 


2 F87 20WT/BK FUSED IGNITION 





BUZZER 
MODULE 


yo 





© 


FUNCTION _ 


XJ 


















1 2 
SHIFT 
INTERLOCK 
C301 
CIRCUIT CIRCUIT 


Q17 14DB/WT 
Q27 14RD/BK 








GREEN P2 18BK/WT P2 18BK/WT 
P2 18BK/WT P2 18BK/WT 











M1 18PK 


P35 200R/VT 
P36 20PK/VT 


, aces C302 > 4 , 
CIRCUIT 


E2 200R/BK 















E2 200R 







Z1 20BK 





Z1 20BK** 


Q17 14DB/WT 
Q27 14RD/BK 


P38 18PK 


CIRCUIT 


E2 200R** 
Z1 20BK 



















** WITH AUTO TRANS 


-8040d0af 


J968W-7 


XJ 


ZL BLACK 


SEAT BELT 
SWITCH 


on ee 
fh 
Co 





3 2 1 


FUEL PUMP 
MODULE 


8040d0b2 





8W-80 CONNECTOR PIN-OUTS 


C303 
CIRCUIT 
All 14RD 
[| Z1 14BK 








CAV 
1 
2 





C304 


/CAV | CIRCUIT 
| A | G10 18LG/WT | SEAT BELT SWITCH SENSE 





~ FUNCTION 


: BW - 80-35 






CAV 





CIRCUIT 


All 14RD 


Z1 14BK 


1 
2 





| B | Z1 20BK GROUND | 


CAV CIRCUIT 
1 | 134 18LG/BK _| 
, [at ieek 
5 [160 1eTW 
4 | L10 208R/L6 
| 190 1808/80 
6 | t50 1ewT/TH 
4 
8 












M2 20YL 








A | M2 18YL 
B Z1 18BK 





C307 
CAV CIRCUIT 
A241 14DG/RD | FUEL PUMP RELAY OUTPUT 
K4 18BK/LB SENSOR GROUND 
G4 20DB FUEL LEVEL SENSOR SIGNAL 





G4 18DB/WT LOW FUEL SENSE 
Z1 14BK GROUND 








CIRCUIT 


L34 18LG/BK 


i 
2 Z1 18BK 


3 | 60 18TN/DG_| 
4 | 110 20BR/La_| 
5 | £90 18DB/RD 
6 | L50 18WT/TN_| 
7 
8 






CAV 







M2 20YL 

















M2 20YL 


CIRCUIT 
Z1 20BK 


CAV 
lL 
2 


FUNCTION 


J968W-7 





-8W - 80 - 36 —————_——_ 


, ia 


ral 
Dp) OOO | A 
E| QO | # 


on 
oO 


oO 
CF bab 
Gy cop 
> wo 


8040d0b4 





TIO NI MIG alwi>y> 


C309 


CAV CIRCUIT 
A | M1 20PK 


B M2 20YL 


C G71 20VT/YL 










€310 
CIRCUIT 
B40 14LB 


CAV 





1 
Z 


31 


=a 






Cc 
cn 
L150 18WT/TN 







(o>) on] |G | P| Re 


~~ 


| C312 

A 

B | X52 20DB/wT_| 
a? 
D 






X57 20BR/LB 
X51. ZOBR/YL 


8W-80 CONNECTOR PIN-OUTS 








* WITHOUT POWER GROUP OPTION 











[arc 


CAV 







CLIO PM mM Ol,m)| oly 










CAV 


CIRCUIT 
M1 20PK 


A 

, 
M2 20YL* 

C 


M4 20VT/YL 









CAV CIRCUIT 
1 | B40 14LB 
2; = 











CAV CIRCUIT 


Z1 18BK 


L60 18IN 
L10 18BR/LG 
L90 18DB/RD 


L50 18WT/TN 


a 


HD ~ OP iwi mle 





CAV CIRCUIT 


A_| X58 20DB/0R_| 
B | X52 20DB/WT _ 
C 
D 






X57 20BR/LB 
X51 20BR/YL 


** WITH POWER DOOR LOCKS 


J968W-7 








XJ 8W-80 CONNECTOR PIN-OUTS : SW - 80 - 37 


BLACK | 
| C313 


CIRCUIT 
1 | C15 14BK/RD 
2 | Z1 14BK 





CAV CIRCUIT 
1 | C15 12BK/RD 
2 | Z1 12BK 








FUNCTION 











LEFT FRT DOOR POWER LOCK/WINDOW SW OUTPUT 
LEFT REAR POWER WINDOW MOTOR DOWN CONTROL 
POWER WINDOW MOTOR DOWN CONTROL 





LEFT REAR 
POWER WINDOW 
SWITCH 


eM 















€315 
CIRCUIT FUNCTION 






















' ; 
| A | P2 18BK/WT OOR LOCK RELAY OUTPUT 
| B | P34 18PK/BK | DOOR UNLOCK RELAY OUTPUT 

LEFT REAR 

DOOR LOCK 

MOTOR 
RED 
gy | C316 

CIRCUIT FUNCTION 

P i | 1 | 022 14VT OWER WINDOW MOTOR DOWN CONTROL 





OWER WINDOW MOTOR UP CONTROL 


LEFT REAR POWER 
WINDOW MOTOR 




























CIRCUIT 
Pama Pam 
3 
4 
m EE é : 
12 12 






028 14DG/WT* 
Q27 14RD/BK* 


P38 140R/WT 


Z1 14BK 
P80 20YL/BK 


P38 20PK 


P80 20YL/BK 
zj{o- | 









6 Q17 14DB/WT* 
7 
8 
9 
10 
11 








* WITH 4 DOOR ONLY 


8040d0b6 J968W-7 





8W - 80 - 38 — 





POWER 
MIRROR 
SWITCH 


GRAY 







8040d0b8 





€318 


| P79 20DB/LB 





CAV 







HH} Or) 1G} MR 





C319 


AV CIRCUIT 


8W-80 CONNECTOR PIN-OUTS — 













CAV CIRCUIT 







|P79 20DB/LB | 
P81 20WT/BK_| 
| P35 140R/VT 
2 18BK/WT | 
|P34 18PK/BK _ 
P36 14PK/VT_| 


FUNCTION 


A P80 20YL/BK POWER MIRROR LEFT/RIGHT UP CONTROL | 
P81 20DB POWER MIRROR LEFT/RIGHT LEFT CONTROL 








P78 20YL/LG POWER MIRROR LEFT/RIGHT DOWN CONTROL 


P79 20DB/LB POWER MIRROR CONTROL 
Z1 18BK GROUND 
G P38 20PK FUSED B(+) 







1 P2 18BK/WT 
2 P34 18PK/BK 


€320 
CAV CIRCUIT 


Q28 14DG/WT 


3 

4 Q33 14BR/LB 
2 

6 Ql 14YL 


iv) 
@ 
RS 
=a 


| P38 140R/WT | 
|P35 140R/VT 
P36 14PK/VT | 
|P2 18BK/WT__| 










|O1 i4vL | 
|026 14VT/WT_| 
016 14BR/WT 
| P78 20YL/LG | 
P77 20WT/BK _ 


P79 20DB/LB 










CIRCUIT | 


P34 18PK/BK | 


Lae 

[eo | 

POWER MIRROR LEFT/RIGHT RIGHT CONTROL 
Db | 

Le 

a 

Le] 









P2 18BK/WT 
P34 18PK/BK 
P34 18PK/BK 










Q18 14GY/BK 
Q28 14DG/WT 
Q1 14YL | 


HD | O11] & | G 









CIRCUIT 


| P38 20PK 
P35 200R/VT 

| P36 2OPK/VT_| 

| P2 18BK/WT 

| P34 18PK/BK_| 


Ql 14YL 


Q26 14VT/WT 


016 14BR/WT_| 
|P78 20YL/LG 
P77 2OWT/BK | 
P79 20DB/LB | 
ee 









J968W-7 












XJ SW-80 CONNECTOR PIN-OUTS SW - 80 - 39 
Faas. CAV xo” [ea 


















G68 20PK/0OR 


P35 200R/VT 


i i 
P35 200R/VT 
P36 20PK/VT 

a 


MP |e 


P36 20PK/VT 


G72 20DG/0R 






GROUND 

FUSED IGNITION SWITCH OUTPUT (RUN) 
REAR WIPER MOTOR CONTROL 

FUSED IGNITION SWITCH OUTPUT (RUN) 


REAR WIPER 
MOTOR 








CAV CIRCUIT CAV CIRCUIT 





L34 18LG/Bk BLACK eee ne ll 
| i 71 18BK | Z1 18BK 
L60 18TN 


L10 18BR/LG 
L90 18DB/RD 
L50 18WT/TN 


ra ; 
[ 
aaa 


C324 


COMmMNI DI mR] WIP! Re 
CORmMNigs oy [WP Re 


y— NATURAL 
C325 


CIRCUIT FUNCTION 


RIGHT REAR POWER WINDOW MOTOR UP CONTROL 
LT FRT DOOR PWR LOCK/WINDOW SW RT REAR UP CNTRL 
Q1 14YL LEFT FRONT DOOR POWER LOCK/WINDOW SWITCH OUTPUT 
Q33 14BR/LB | RIGHT REAR POWER WINDOW DOWN CONTROL 

RIGHT REAR POWER WINDOW MOTOR DOWN CONTROL 











RIGHT REAR 
POWER WINDOW 
SWITCH 


8040d0bb J968W-7 





XJ 





SW - 80 - 40 —— 8W-80 CONNECTOR PIN-OUTS 


BLACK 


CIRCUIT | FUNCTION 


P2 18BK/WT DOOR LOCK RELAY OUTPUT 
|B | P34 18PK/BK | DOOR UNLOCK RELAY OUTPUT 





RIGHT REAR 
DOOR LOCK 
MOTOR 


C327 


CAV CIRCUIT 
Q22 14VT 
Qi2 14BR 














FUNCTION 
RIGHT REAR POWER WINDOW MOTOR DOWN CONTROL 
RIGHT REAR POWER WINDOW MOTOR UP CONTROL 









RIGHT REAR 
WINDOW 
MOTOR 





C328 a BLACK 






CAV CIRCUIT =o CAV CIRCUIT 
1 M2 20YL 1 (Go) 2 1 M2 18YL 
‘a 





Z1 20BK 2 Z1 18BK 





C329 


CIRCUIT FUNCTION 
P2 18BK/WT DOOR LOCK RELAY OUTPUT 





|B | P34 18PK/BK | DOOR UNLOCK RELAY OUTPUT 





RIGHT FRONT 


DOOR LOCK 
MOTOR 
BLACK 
€331 
CIRCUIT FUNCTION 
| 1 | Q22 14VT RIGHT FRONT POWER WINDOW MOTOR DOWN CONTROL 





Q12 14BR RIGHT FRONT POWER WINDOW MOTOR UP CONTROL 


RIGHT FRONT 
WINDOW 
MOTOR 


C332 


CAV CIRCUIT FUNCTION | 
P78 20YL/LG | RIGHT POWER MIRROR UP/DOWN CONTROL 
| B | P77 20WT/BK | RIGHT POWER MIRROR RIGHT/LEFT CONTROL 


P79 20DB/LB_ | GROUND 











RIGHT POWER 
MIRROR 


8040d0bd J968W-7 


XJ — ___ 








RIGHT FRONT 

POWER DOOR 

LOCK/WINDOW 
SWITCH 


LEFT POWER 
MIRROR 


RED 


LEFT FRONT 
WINDOW 
MOTOR 





LEFT FRONT 
DOOR LOCK 
MOTOR 


8040d0bf 


8W-80 CONNECTOR PIN-OUTS | 





© 


333 





— C334 


CIRCUIT FUNCTION 
X54 20VT RIGHT FRONT DOOR SPEAKER (+) 
| B | X56 20DB/RD | RIGHT FRONT DOOR SPEAKER (-) 










C335 


cav | _CIRCUIT 
[8 | P61 20WT/BK 



















C336 
CIRCUIT 
Q21 14WT 
Q11 14LB 


FUNCTION 
LEFT FRONT POWER WINDOW MOTOR UP CONTROL 
LEFT FRONT POWER WINDOW MOTOR DOWN CONTROL 






C338 


CAV | CIRCUIT FUNCTION 
P2 18BK/WT DOOR LOCK RELAY OUTPUT 
| B | P34 18PK/BK | DOOR UNLOCK RELAY OUTPUT 










J968W-7 


8W - 80 - 41 


SW - 80 - 42 - 


8040d0cl 





LEFT FRONT 
DOOR 
SPEAKER 


NATURAL 
Aco 


B 
O 
O 
O 

[I] 
O 
O 
O 





N =< o< =< Cc 


LEFT FRONT DOOR 
POWER LOCK/ 
WINDOW SWITCH 





SW-80 CONNECTOR PIN-OUTS XJ 


C339 








CAV CIRCUIT FUNCTION 


X53 20DG LEFT FRONT DOOR SPEAKER (+) 
| B | X55 20BR/RD | LEFT FRONT DOOR SPEAKER (-) 


C340 
CIRCUIT FUNCTION 
ju} z 
P35 140R/VT | DOOR LOCK SWITCH OUTPUT (LOCK) 
P36 14PK/VT | DOOR LOCK SWITCH OUTPUT (UNLOCK) 
Q11 14LB LEFT FRONT POWER WINDOW MOTOR DOWN CONTROL 
Q21 14WT LEFT FRONT POWER WINDOW MOTOR UP CONTROL 
WAL = : 


| WB | P38 140R/WT | DOOR LOCK RELAY CONTROL 


pwe po 
ca 
Axa) | HU Hen 
.x8|| RESTOR 

0) =e S| 


Z1 14BK GROUND 


Ql 14YL LT FT DR POWER LOCK/WINDOW SWITCH OUTPUT 
FUSED IGNITION SWITCH OUTPUT (RUN) 
Q17 14DB/WT | LEFT REAR POWER WINDOW DOWN CONTROL 
Q27 14RD/BK | LEFT REAR POWER WINDOW UP CONTROL 
a 
ae 
ae 
[2 





J968W-7 


XJ 





8040d0c4 





LEFT FRONT DOOR 
RIGHT POWER 
WINDOW SWITCH 


BLACK 





REMOTE 
KEYLESS 
ENTRY 
MODULE 


NATURAL 


OVERHEAD 13 
CONSOLE 








8W - 80 - 43 





8W-80 CONNECTOR PIN-OUTS 


C341 


CIRCUIT FUNCTION 


16 14BR/WT LT FRT DOOR PWR LOCK/WINDOW SW RT FRT UP CNTRL 


26 14VT/WT DOOR LOCK SWITCH OUTPUT (UNLOCK) 


18 14GY/BK LT FRT DOOR PWR LOCK/WINDOW SW RT RR DWN CNTRL 


28 14DG/WT LT FRT DOOR PWR LOCK/WINDOW SW RT RR UP CNTRL 


AV 









C 
| ZF | 








MN 
“Tl 


CAV CIRCUIT 


M1 20PK FUSED B(+) 


G68 20PK/OR | OVERDRIVE OFF LAMP DRIVER 


P35 200R/VT | DOOR LOCK SWITCH OUTPUT (LOCK) 
P36 20PK/VT | DOOR LOCK SWITCH OUTPUT (UNLOCK) 


M9 20DB/OR | RKE ARM SIGNAL 








FUNCTION 














. G72 20DG/0R KEYLOCK SWITCH SENSE 


| 8 | F87 20WT/BK FUSED IGNITION SWITCH OUTPUT (RUN/ACC) 


Z1 20BK GROUND 


M2 20YL C 








OURTESY LAMP SWITCH OUTPUT 








C343 
AV CIRCUIT FUNCTION 





ee a 
2 ee re eee 
| 6 [M1 20PK | FUSED BCH) 
Le 
| 8 
pe 







7 E2 200R/BK FUSED PANEL LAMPS DIMMER SWITCH OUTPUT 
L90 20DB/RD PARK LAMP SWITCH OUTPUT 






* DELETE WITH POLICE PACKAGE 
J968W-7 





BW - 80 - 44 8W-80 CONNECTOR PIN-OUTs ———————— 





























C344 
: ‘ FUSED B(+) 
| B | M2 20YL —_| COURTESY LAMP SWITCH OUTPUT 
DOME/ READING | C | Z1 20BK ——_‘|{ GROUND 
LAMPS 
C345 
a. BLACK 
[8 | 50 1eWT/TN x (8 [150 18WT/TH 
a 
D | TIENT] | A | D_ | P34 _18PK/BK* | _D_ | P34 18PK/BK* | 
Ee} food |x 








C346 


CIRCUIT FUNCTION 
L60 18TN RIGHT TURN SIGNAL 
Z1 20BK GROUND 


L60 18TN RIGHT TURN SIGNAL 
L495 18PK STOP LAMP RELAY OUTPUT 


L494 18DG STOP LAMP RELAY OUTPUT 





RIGHT TURN 
RELAY 








CIRCUIT FUNCTION 
LEFT TURN SIGNAL 
Z1 20BK GROUND 
L61 18LG LEFT TURN SIGNAL 
STOP LAMP RELAY OUTPUT 
L495 18PK STOP LAMP RELAY OUTPUT 
LEFT TURN STOP LAMP RELAY OUTPUT 
RELAY STOP LAMP RELAY OUTPUT 





* WITH POWER LOCKS 
8040d0c6 J968W-7 








STOP LAMP 
RELAY 


IN-LINE 
CIRCUIT 
BREAKER 


BLACK 


LIFTGATE 
LOCK 
MOTOR 





TRAILER TOW 
CONNECTOR 





8040d0c8 





- 8W-80 CONNECTOR PIN-OUTS —————————— 


C348 


CIRCUIT FUNCTION 
L50 18WT/TN | STOP LAMP SWITCH OUTPUT 





C349 


CAV CIRCUIT FUNCTION 
All 14RD GENERATOR OUTPUT 


| B | All 18RD/BK | GENERATOR OUTPUT 












CAV CIRCUIT FUNCTION 
P34 18PK/BK | DOOR UNLOCK RELAY OUTPUT 
|B | P2 18BK/WT | DOOR LOCK RELAY OUTPUT 





C351 


CIRCUIT 
Z 
B 











AV FUNCTION 


CAV 
GROUND 

ELECTRIC BRAKE FEED 

PARK LAMP SWITCH OUTPUT 
GENERATOR OUTPUT 

LEFT TURN SIGNAL 

| 6 | 160 18TN —_| RIGHT TURN SIGNAL 

| 7 | 110 18BR/LG | BACK-UP LAMP SWITCH OUTPUT 


7 







C352 













J968W-7 


8W - 80 - 45 


SW - 80 - 46 


8040d0ca 





RIGHT REAR 
WHEEL SPEED 
SENSOR 


BLACK 


LEFT REAR 
WHEEL SPEED 
SENSOR 


BLACK 





GREEN 





€353 


CIRCUIT 
L50 18WT/TN 
| B_ | Z1 20BK 

















C354 





B515 18YL/VT 
B516 18TN/WT 





C355 


CIRCUIT 





C356 










CIRCUIT 
107 18BK/RD 
| B | G106 18GY/YL 


C357 
G 






C358 
CIRCUIT 


90 200B/RD 
B Z1 20BK 








FUNCTION 
NSOR GROUND 

NSOR NO. 1 SENSE 
ENSOR NO. 2 SENSE 











FUNCTION 
B2 18YL RIGHT REAR WHEEL SPEED SENSOR (+) 
| B | Bl 18YL/DB RIGHT REAR WHEEL SPEED SENSOR (-) 


CIRCUIT FUNCTION 
B3 18LG/DB LEFT REAR WHEEL SPEED SENSOR (-) 
| B | B4 18LG LEFT REAR WHEEL SPEED SENSOR (+) 


8W-80 CONNECTOR PIN-OUTS 






CAV CIRCUIT 


eee a 























CIRCUIT 
G107 20BK/RD 


| B | G106 20GY/YL 










CAV CIRCUIT 
m D4 18WT 
D4 18WT 


Z1 20BK 
Z1 20BK 







wy) 





J968W-7 





BLACK 


A LIL] B 


PRNDL 
ILLUMINATION 
LAMP 





TRANSFER CASE 
ILLUMINATION 
LAMP 





13.12 171i 49 93 


RADIO 
(2 AND 4 
SPEAKER SYSTEM) 


VEHICLE 
SPEED 
SENSOR 


BLACK 
mn 
» a5} « 


CARGO 
LAMP 


8040d0cd 


| M1 20PK FUSED B(+) 





- 8W-80 CONNECTOR PIN-OUTS ——— 


C401 


CIRCUIT FUNCTION 
E2 200R FUSED PANEL LAMPS DIMMER SWITCH OUTPUT 


| B | Z1 20BK GROUND 





c402 


CIRCUIT FUNCTION | 
E2 200R FUSED PANEL LAMPS DIMMER SWITCH OUTPUT 
Z1 20BK GROUND 


C403 












FUNCTION 


| 6 | X54 18vT_ | RIGHT FRONT SPEAKER (+) 





C404 


CAV CIRCUIT 
K7 180R VOLT SUPPLY 


5 
K4 18BK/LB | SENSOR GROUND 
G7 18WT/OR | VEHICLE SPEED SENSOR SIGNAL 


FUNCTION 





C405 


CAV CIRCUIT FUNCTION 


















|B | M2 20YL — COURTESY LAMPS DRIVER 


G71 20VT/YL__| LIFTGATE LATCH SWITCH SENSE 





* WITH AUTO TRANSMISSION 


J968W-7 


SW - 80 - 47 


BW - 80 - 48 8W-80 CONNECTOR PIN-OUTS ——————_— 





F as . 
C406 


Fan CIRCUIT | FUNCTION 
1 (@) 2 L90 20DB/RD | PARK LAMP SWITCH OUTPUT 
Z1 20BK GROUND 
Diamant 








LICENSE 
LAMP 
BLACK e079 
CIRCUIT FUNCTION 
lB G107 18BK/RD | 4WD LOCK 
| B | Z1 18BK* GROUND 
AWD SWITCH | B | Z1 18GY** GROUND 





C408 


CAV CIRCUIT FUNCTION 
F12 18DB/WT | FUSED IGNITION SWITCH OUTPUT 


T41 18BR/YL_ | PARK/NEUTRAL POSITION SWITCH SENSOR 


L10 18BR/LG | BACK-UP LAMP SENSE 







PARK/NEUTRAL 
POSITION SWITCH 


7 BLACK C409 
G 





CIRCUIT FUNCTION 
| 1 | G31 18VT/LG MBIENT TEMPERATURE SENSOR SIGNAL 
¢ 2 | G32 18BK/LB | SENSOR GROUND 
AMBIENT 
AIR TEMPERATURE 
SENSOR 












Z1 18BK GROUND 
M2 18YL COURTESY LAMPS DRIVER 





: BLACK _ C410 
hi eee eee 
| 
2 3 


LEFT REAR 
DOOR JAMB 
SWITCH 


* WITH 4.0L ENG 
=* WITH 2.5L. ENG 


8040d0cf J968W-7 








XJ 8W-80 CONNECTOR PIN-OUTS- sW - 80 - 49 













C411 

CIRCUIT FUNCTION 
| 1 | Zl 18BK GROUND . 

| 2 | M2 18YL COURTESY LAMPS DRIVER 
| 3 | M2 18YL COURTESY LAMPS DRIVER 











1 
| 
2 3 


LEFT FRONT 


1 
| BLACK c412 
CIRCUIT FUNCTION 
| 18BK 
| | 2 | 98 18YL OURTESY LAMPS DRIVER 
ae - 
2 3 . 
C413 
CIRCUIT 


RIGHT FRONT 








DOOR JAMB 
SWITCH 
1 
BLACK 
a : 
2 ean eee GROUND | 
| 3 | M2 18YL COURTESY LAMPS DRIVER 
2 3 
RIGHT REAR 
DOOR JAMB 
SWITCH 


















BLACK C414 , 
a ICAV |. CIRCUIT FUNCTION 
P : G107 18BK/RD | 4WD LOCK 
| B | G106 18GY/YL | 4WD FULL TIME 


C416 
CIRCUIT FUNCTION 
| A | L10 18BR/LG | BACK-UP LAMP SWITCH OUTPUT 
Z1 18BK GROUND 





LEFT BACK-UP 
LAMP 


FUNCTION 
BACK-UP LAMP SWITCH OUTPUT 
GROUND 





RIGHT BACK-UP 
LAMP 


8040d0d1 | J968W-7 





BW - 80 - 50 ————_———__ 


YELLOW 


LEFT REAR SIDE 
MARKER LAMP 


YELLOW 


RIGHT REAR SIDE 
MARKER LAMP 


y ° 


LEFT 
TAIL/STOP 
LAMP 


- 8W-80 CONNECTOR PIN-OUTS XJ 


CIRCUIT = FUNCTION 
L90 18DB/RD | PARK LAMP SWITCH OUTPUT 
Z1 18BK | GROUND 





FUNCTION 


L90 18DB/RD | PARK LAMP SWITCH OUTPUT 
Z1 18BK 





c420 


CIRCUIT FUNCTION 
L50 18WT/TN | STOP LAMP SWITCH OUTPUT 


| B | L90 18DB/RD | PARK LAMP SWITCH OUTPUT 


Z1 18BK GROUND 





C421 


CIRCUIT FUNCTION 
L50 18WT/TN | STOP LAMP SWITCH OUTPUT 


PARK LAMP SWITCH OUTPUT 


| B | L90 18DB/RD 


Z1 18BK GROUND 





RIGHT 
TAIL/STOP 
LAMP 


© 


LEFT REAR 
TURN SIGNAL 
LAMP 


BLACK 
fe 


S 


RIGHT REAR 
TURN SIGNAL 
LAMP 


8040d0d3 


C422 
CIRCUIT 
L60 18TN LEFT TURN SIGNAL 
Z1 18BK 


FUNCTION 





C423 


CIRCUIT 


FUNCTION 


L60 18TN RIGHT TURN SIGNAL 
Z1 18BK GROUND 





J968W-7 





8040d0d5 


LEFT POWER 


SEAT SWITCH 


BLACK 


CENTER HIGH 
MOUNTED STOP 
LAMP NO. 1 


CENTER HIGH 
MOUNTED STOP 
LAMP NO. 2 


LEFT SOUND 
BAR SPEAKER 


RIGHT SOUND 
BAR SPEAKER 






BLACK | 


- 8W-80 CONNECTOR PIN-OUTS 





FUNCTION 





GROUND 
FUSED B(+) 










REAR UP 








LEFT POWER SEAT REAR DOWN 
LEFT POWER SEAT HORIZONTAL FORWARD 
LEFT POWER SEAT HORIZONTAL REARWARD 
LEFT POWER SEAT FRONT UP 

LEFT POWER SEAT FRONT DOWN 













C426 
CIRCUIT FUNCTION 
L50 18WT/TN STOP LAMP SWITCH OUTPUT 
L50 18WT/TN STOP LAMP SWITCH OUTPUT 
Z1 20BK GROUND 






Z1 20BK GROUND 


C427 


CIRCUIT 


FUNCTION 
TOP LAMP SWITCH OUTPUT 


L50 18WT/TN 
Z1 20BK 





C429 


CIRCUIT 
X51 20BR/YL 
|B | X57 20BR/LB 















FUNCTION 
LEFT SOUND BAR SPEAKER (+) 
LEFT SOUND BAR SPEAKER (—) 










C430 


CIRCUIT FUNCTION 
X52 20DB/WT | RIGHT SOUND BAR SPEAKER (+) 
| B | X58 20DB/0R | RIGHT SOUND BAR SPEAKER (-) 










J968W-7 


8W - 80-951 


SW - 80 - 52 — 


YELLOW 


LEFT COURTESY 
LAMP 


YELLOW 


RIGHT COURTESY 
LAMP 


teh 


LEFT FRONT 
VERTICAL MOTOR 


2 ml BLACK 





LEFT FORWARD/ 
REARWARD MOTOR 


2 = 1 


se lan BLACK 


LEFT REAR 
VERTICAL MOTOR 


, i 





DOWNSTREAM HEATED 
OXYGEN SENSOR 


, ais 





TORQUE CONVERTOR 
CLUTCH SOLENOID 


8040d0d7 


8W-80 CONNECTOR PIN-OUTS 















C432 
CIRCUIT FUNCTION 
M1 20PK FUSED B(+) 
M2 20YL COURTESY LAMPS DRIVER 


C433 


V CIRCUIT 
L 








FUNCTION 






|Z [M2 20vL 


FUSED B(+) 
COURTESY LAMPS DRIVER 


















FUNCTION 
LEFT POWER SEAT FRONT UP 
LEFT POWER SEAT FRONT DOWN 






| 1 | P19 14YL/LG 


CIRCUIT 
1 | P19 14YL/LG | 
P21 14RD/LG 






FUNCTION 
LEFT POWER SEAT HORIZONTAL REARWARD 
LEFT POWER SEAT HORIZONTAL FORWARD 













| 1 | P17 14RD/LB 


V 
1 P17 14RD/LB 
2 


| 2 | P15 14YL/LB 











FUNCTION 
LEFT POWER SEAT REAR UP 
LEFT POWER SEAT REAR DOWN 






CIRCUIT 
P11 14YL/WT 
P13 14RD/WT 














CIRCUIT FUNCTION 
A142 18DG/0R | AUTOMATIC SHUT DOWN RELAY OUTPUT 


La] 

| 2 | 211 16BK/WT 
3 | K4 18BK/LB 
| 4 | K341 18TN/WT 


GROUND 
SENSOR GROUND 
DOWNSTREAM HEATED OXYGEN SENSOR SIGNAL 





CAV 
1 
2 
S 
4 


C438 


CAV CIRCUIT FUNCTION 


122 18DB/WT | TORQUE CONVERTOR CLUTCH RELAY OUTPUT 
K54 180R/BK | TORQUE CONVERTOR CLUTCH SOLENOID CONTROL 












XJ 


J968W-7 


XJ 8W - 90 CONNECTOR LOCATIONS BW - 90-1 


8W-90 CONNECTOR LOCATIONS 





DESCRIPTION AND OPERATION SCHEMATICS AND DIAGRAMS 
INTRODUCTION CONNECTOR/GROUND LOCATIONS 

This section provides illustrations identifying com- For items that are not shown in this section a N/S 
ponent and connector locations in the vehicle. Acon- is placed in the Fig. column. 


nector index is provided. Use the wiring diagrams in 
each section for connector number identification. 
Refer to the index for the proper figure number. 


Conn # | Color] Location | Fig. Conn # | Color] Location | Fig. 
C100 =|: BK | Left Fender Side Shield Fender Side Shield #$[2 — C133 | BK | Left of Blower Motor | | 


C101 | a Left of Blower Motor 


C102. ~+‘| BK 


EG 
EE 
<j} <j 
wl] col ol wl col] of o 


Left Fender Side Shield = [2 C134_ 
Bottom Right of Radiator — | + | C135 
Closure Pane 


a 


Left of Blower Motor 


WW ee) 
3] 8 


on neta , _— | C136— On Washer Fluid Reservoir 
ae 6137 | BK | Under Side of Hood 
ag NS Gigs | BK _| Left of Blower Motor SS 
a j cia 3 
C108 BK Right Rear Corner of Engine 2 Reservoir 

C142 3 
one : C143 3 
C110 BK Left Rear Corner of Engine 3 Side Shield 

PR | Compartment” MAME C144 | BK | Frontof Right Fender Side | 3 

Controller, Antilock Brakes Shield 
au 5.6 Gia 57 
we 56 ora 57 
C119 a Left Front of Cylinder 5, 6 C150 [BK | Right Rear ofEngine 6 
C100 a ee ea 
C1et he ee Ee ae 
C122 | BK | AtThemmostatHousing —*(f 5,6 C183 
oe Oe ee 
ee Cea ee i 
a _ 
Ie Ce i eee Oe ee Se eee ae 
ae Ee ee ae | 
ai a eae 
1 


C132. | GN | Below and Behind Glove Box ~  €162——«| YL_ ‘| Behind Lens 


BW - 90-2 SW - 90 CONNECTOR LOCATIONS XJ 


SCHEMATICS AND DIAGRAMS (Continued) 


Conn # Color} Location Fig. Conn # Color} Location | Fig. 
ial EL indian I c237 | BK | Onl Right of Steerng ~+| 8 
C168 | N/S- C238 | On LP. Left of Steering Column _ Left of Steering Column | 8 
C169 | BK | Bottom of Battery Tray c239 | RD | On/P. Leftof Steering Column [8 
C170 4 C240 [BK | Lowerlenoflp ~~*«| NS” 
ci71 _  Caat NS” 
TB NS G2a2 10, 12 
a 412 C243 NAT 4 
eee C244 NIS 
: C301 7 
ay : 6302 7 
ae : C304 7 
ey : C305 16 
C210 =| NAT | OnL.P., Right of Steering 8 wnt us 
ia ¢ er . 
e2i2 _| Be | Canter a 1 is == ‘ 
ll 6 cal : 
C214 11 C312 Left Rear Quarter Panel 18 
seal . eas ie 
— : nee hal 2 
sea ee . 
ee Ee ee i a eee 
oS x ha esata 
= 2 SE ES ae 
aa : a e 
ia : hi ie 
— 4 whic is 
= : aa = 
ion BLS 4 _ 
a oe, : 
C207 BK | On1.P, Right of Steering 8 C325 NAT 16 
BS | Gouna "Sere C326 | BK | InRightRearDoor =| 16 

ae : 6327 | AD | InRightRearDoor ——~S~*~dC*S 
Scam : C328 NS 
eS ET ee © C329 16 
Recut : C331 15 
= ; C330 E 
— : Caas E 
—- : C334 E 
C235 | NAT | Rear of I.P. Cluster 8 — 


C335 | BK | In Left Front Door 15 


XJ 


Conn # 
C336 
C338 
C339 
C340 | 
C341 
C342 
C343 
C344 
C345 
C346 
C347 
C348 
C349 
C350 
C351 
C352 
C353 
C354 
C355 
C356 
C357 
C358 
C401 
C402 
C403 
C404 
C404 
C405 
C406 
C407 
C408 
C409 
C410 
C41t 
C412 
C413 


Color 


| BK 
BK 
NAT 
NAT 
K 
AT 


A 


BK 


A 


A 


K 
BK 
BK 
BK 
K 


CW} <}| DW] Wi W] WD] W] DW] @M| Wy] W CO; DW] Wy; W) W] WW} W WO; WO) OW) 2z| W 
m™PE_AL ALT ATL AL AL AL ZZ] ALA A AL A ALA A A 


8) 


Ww 
8 


BK 


SW - 90 CONNECTOR LOCATIONS 
SCHEMATICS AND DIAGRAMS (Continued) 


Location 

In Left Front Door | 
In Left Front Door 

In Left Front Door 

In Left Front Door 

n Left Front Door 


Front Center of Roof Liner 


Behind Overhead Console 
ehind Dome Lamp | 

n Left Rear Corner of Vehicle 

Left Rear Quarter Panel 


Left Rear Quarter Panel 
eft Rear Quarter Panel 


~ 


=| Z| <~; D| WwW] W <| <}| OW) Wy] W] W] W] W] DW] DW] W <] < 
MP ALALA my) I] AL AL ALAL AL AL ATL AL AY eye 


eft Rear Quarter Panel 
n Liftgate 


au 


ear Bumper 
Floor Pan, Near Drivers Seat 
n Liftgate 
elow Left Rear Seat 
Below Left Rear Seat 
Below Left Rear Seat 


O 


n Transmission 
In Liftgate 
Behind PRNDL 
n Floor Console 


me) 


ear of Radio 


D 


ear of Transmission (2WD) 
Rear of Transfer Case (4WD) 
Behind Cargo Lamp 

In Liftgate 

On Transfer Case 

Side of Transmission 

Right of Radiator 

In Left Door 

In Left Front Door 

In Right Door | 

In Right Rear Door 


Fig. 
15 
15 
15 
15 
15 
14 
14 


Conn # 
C414 
C416 
C417 
C418 
C419 
C420 
C421 
C422 
C423 
C424 
C426 
C427 
C429 
C430 
C432 
C433 
C434 
C435 
C436 
C437 
C438 
G101 
G102 
G103 


G104 
G105 


G106 
G107 
G108 
G109 


G201 
G301_ 


A 


Color 


BK 
K 


> 


/ 
N/A 


> 


N/A 


N/A 


/ 
/ 


ml es 
>| > 


= 
> 


N/A 


N/A 
| N/A 





Location 

On Transfer Case 

Behind Lens 

ehind Lens 
Behind Lens 
Behind Lens 


OO 


ehind Lens 
ehind Lens 
ide of Driver's Seat 


8) 


ehind Lens 
Behind Lens 
In Sound Bar 
In Sound Bar 
Behind Lamp 
Behind Lamp 
nder Seat 

nder Seat 


= 


nder Seat 
nder Seat 
ide of Transmission 


Fal 


HANH 
MO; O 
a | 2 
3] 5 
af; 2 
Tm) 
OM; @O 
~ | 3 
orn 


ear Ignition Coil 

Near Battery 

Right Front Side of Engine, 

Behind Generator 

Left Fender Side Shield, Behind 
eft Fender Side Shield, Behind 


Right Rear of Engine 


Url] U 
2) © 


Right Rear of Engine 
Right Rear of Engine 


Right Front Side of Engine, 
Behind Generator 


Below Headlamp Switch 


Left Rear Quarter Panel 


GRILLE OPENING [ OAL 


PANEL EAC 
ie 


ZA STK | 
em is 
Zo ¢ GO eo 
‘ | DOSS 
% LAS) 
ONE 
[SW C157 (BLACK) LEFT 
Ss C161 (BLACK) RIGHT 
HEADLAMP 
CONNECTOR 
C163 (BLACK) | 


RIGHT FOG LAMP 








C159 (BLACK) 
LEFT FOG LAMP 


BEYOND THIS POINT 


— SEE VIEW Y 
<n C158 (BLACK) LEFT 
C162 (BLACK) RIGHT 


SIDE MARKER LAMP 


RADIATOR ane Bernt 
CLOSURE 
RADIATOR SEL C155 (BLACK) 
CLOSURE | 
PANEL 





VIEW IN DIRECTION 


| OF ARROW Z 
ee (RT SIDE SHOWN 
C154 (BLACK) LT SIDE TYPICAL) 
g PARK LAMP 

C102 (BLACK) RELAY C156 (BLACK) LEFT 
C160 (BLACK) RIGHT 

PARK / TURN 

SIGNAL LAMP 





VIEW IN DIRECTION 
OF ARROW Y 


TOHEADLAMP >» 
AND DASH HARNESS 


Fig. 1 Front End Lighting Wiring Connectors 


804facd1 





GNV SOLLVINSHOS 


(penuliju0g) SNVWHDVIG 


- SNOLLVIOT YOLIANNOD 06 - M8 ———— 





y- 06 - M8 





TO BULKHEAD DISCONNECT C100 (BLACK) 

SEE VIEW W C101 (WHITE) 

C165 (GRAY) 

POWERTRAIN 
CONTROL 
MODULE 












CSS 


<p yy 
a Syn ( ary 
yy en 










; 2 5) | . RJ 9 
J ; we K) C108 (BLACK) 


Wa CAS Renee 6, 
AVF SEX BULKHEAD 
SSS Bs | iN GOD, CONNECTOR 
x 


C130 (BLACK) 
BRAKE HORN 
PRESSURE 
SWITCH 








C103 
RADIATOR 
FAN MOTOR 







C107 (BLACK) 
HYDRAULIC CONTROL 


VIEW IN DIRECTION UNIT 
OF ARROW T 


~ €105 (BLACK) 
ABS PUMP 





803f58c4 


Fig. 2 Engine Compartment Wiring Connectors—Left Side 


(penuljUuCd) SNVYDVIG GNV SOILVINSHOS 
rx 


SNOLVIOT YOLIINNOD 06 - M8 


G- 06 - M8 





ft 
\ 
I} 
yi 


C136 (BROWN) TO FRONT AND REAR : 7 
WASHER FLUID WASHER PUMP C110 (BLACK) 
LEVEL SWITCH MOTORS SEE VIEWU DUTY CYCLE 
C151 (BLACK) EVAP PURGE 
Ppc SOLENOID 
, C137 (BLACK) ; 
7 UNDERHOOD OS 
Z y: LAMP 
ee wa tx: C4 
ra. LOS ee OS N 
Y RSS WG ‘ Ca | 
C145 (BLACK) __ //, i Ore iy Xt 
an Cia ef oS 
i= ait es ' 
TS 
IS 
HORN 
C146 (BLACK) 
C409 (BLACK) 
AMBIENT AIR 
TEMPERATURE 
SENSOR 


C141 (BLACK) 
BLOWER MOTOR 





VIEW _IN DIRECTION 
OF ARROW S$ 





C142 (BLACK) 
DAYTIME 
RUNNING 

LAMPS 














; A f, ’ 
Ww? > ; 
4 Nb ( © 4 
SF Ss C140 (BLACK) WASHER 
—m S228 FRONT WASHER FLUID 
<< PUMP RESERVOIR 
om ho VIEW U 
C139 (BLACK) 
a cea REAR WASHER 
C135 (GRAY) PUMP 
C138 (BLACK) 
LEFT FRONT 
WHEEL SPEED C109 (BLACK) 
SENSOR WINDSHIELD 
C143 (BLACK) WIPER MOTOR ~ 
A/CLOW 
PRESSURE 
SWITCH 
C144 (BLACK) 
SPEED CONTROL 


SERVO 





VIEW IN DIRECTION 
OF ARROW Y 


803f58c3 


Fig. 3 Engine Compartment Wiring Connectors—Right Side 


(pPenulju0D) SNVEDVIG GNV SOILVNSHOS 


9-06 - M8 


SNOILWIOT YOLIINNOD 06 - M8 


rx 


C223 (BLACK) 
KEY-IN SWITCH 


C224(BLACK) , 
IGNITION SWITCH / 


TO HORN 
SWITCH 





TO RELAY 
C228 (BLACK) TO LEFT CENTER 
MULTI-FUNCTION i/P SPEAKER 
SWITCH . 


C201 (BLACK) 









FUSE BLOCK 
TOLEFT | 
COURTESY 
LAMP 
TO LEFT C243 (NATURAL) 
FRONT JAMB 
SWITCH — TO PARK FUSE PANEL 
BRAKE TAPS 
C202 (LIGHT GREEN) C203 (BLACK) 
C225 (NATURAL) LEFT FRONT DOOR 
SPEAKER CONNECTOR , 
C204 (BLACK) 
TO CROSSBODY 
HARNESS 
C113 (BLACK) | CONTROLLER 
, _ANTILOCK 
BRAKES 
(CAB) 
C114 (BLACK) 
es Rs VA a a em. 
EL, S// = ae Ea 
So) Ley 
C170 (BLACK) 


C171 (BLACK) 


804facd5 


Fig. 4 Controller, Antilock Brakes (CAB) Wiring Connectors 


(penulju0g) SINNVYDVIG GNV SOILVINSHOS 


- £X 





* SNOILVIOT YOLIANNOD 06 - M8 





Z-06- M8 












G106, G107 
G108 
C123 (BLACK) C124(BLACK) C125(BLACK) C126 (BLACK) | 
INJECTOR INJECTOR INJECTOR INJECTOR 
NO. 1 NO. 2 NO. 3 NO. 4 | 
Es 
| Li ENGINE COOLANT 
_ fe ae, : 4 TEMPERATURE SENDING L 
C122 (BLACK) SNK bE. UNIT wz 
ENGINE COOLANT _ FS || [NG , | ow pia slack psx 
Lathe FSP TAS —_ IGNITION \ WEG 
SENSOR a ae —— <n COIL st Su 
SN SG “Ups C121 (GRAY) oD)! al 
SOY?) (Oe) INTAKE AIR wasnncaN 
Y i KS TEMPERATURE || Oe 
wars Sa SENSOR q 
4 ( a ’ , 
Y = Snare” 5S C149 (BLACK) 
[} 2 2 POSITION SENRDOron 
=I > SENSOR we 
ons ee 
—— VIEW IN DIRECTION C131 (BLACK) 
“Bee OF ARROW Z CAMSHAFT 
C152 (GRAY) AAA POSITION 
POWER STEERING SENSOR 
PRESSURE ; 
cb UPSTREAM | 
HEATED C117 (BLACK) 
C119 (BLACK) ey vecn 
SENSOR 
, VS 
C120 (BLACK) oN 
y IAC MOTOR oe \) | 
4) 
@) IN 
CISA 
DMS 
CRANKSHAFT RC RR 
POSITION H/  %&® 
SENSOR 





VIEW _IN DIRECTION 
OF ARROW X 





VIEW IN DIRECTION 
OF ARROW Y 


804facd0d 


Fig. 5 Engine Wiring Connectors—2.5L Engine 


(penuluod) SNVYEDVIC GNV SOILVINAHOS 


SNOILVIOT YOLIANNOD 06 - M8 


3-06 - M8 


rx 














* 
C125 (BLACK) © 
C127 (BLACK) 
Pepenempenta C124(BLACK) j|NJECTOR NO. 3 ‘a Ge ae ee C131 (BLACK) — a 
. INJECTOR NO. 2 \ C126(BLACK) | ENGINE COOLANT TEMPERATURE cao = | 
‘ \ \INJECTOR NO. 4 GAUGE SENDING UNIT | > 
, / C128 (BLACK) | 5 | 
_ |, & INJECTOR NO. 6 n | 
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Fig. 6 Engine Wiring Connectors—4.0L 
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Fig. 7 Battery and Generator Wiring Connectors 
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Fig. 9 Instrument Panel Wiring Connectors 
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Fig. 10 Instrument Panel Wiring Connectors—Center 
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Fig. 11 Instrument Panel Wiring Connectors—Lower 
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Fig. 18 Rear Compartment Wiring Connectors 
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INTRODUCTION SPLICE LOCATIONS 
This section provides illustrations identifying the For splices that are not shown in the figures in 


general location of the splices in this vehicle. A splice — this section a N/S is placed in the Fig. column. 
index is provided. Use the wiring diagrams in each 

section for splice number identification. Refer to the 

index for proper splice number. 
















Splice Location Fig. Splice Location Fig. 

Number | Number 

$101 In Branch to Connector C146 | 2 S120 | Near T/O to Transmission 1 
(2.5L Engine) Control Module 

$101 Near Generator T/O (4.0L 3 $121 Between Transmission _ 1 
Engine Control Module T/O and 

S102 Near Bulkhead T/O { Underhood Lamp 1/O 

S103 Near Branch to Engine 7! $122 Between Transmission 1 


$104 Near Bulkhead T/O Underhood Lamp 1/0 


cT ¢ a 
$123 Between Blower Motor T/O 1 
$107 Near Wiper Motor T/O { $124 Between Blower Motor T/O | 
$108 Near Wiper Motor T/O 1 and Underhood Lamp T/O 
$109 Near Wiper Motor T/O 1 S126 Near Oil Pressure Switch 2 
{ T/O 
Between Left and Right Fog 5 
Lamp T/Os 


$110 Center of Dash Panel, Near 
Grommet $128 


S111 In T/O to Connector C114 (to | 1 ; i | 
|.P. Harness) S129 Between Left and Right Fog 5 
S112 Center of Dash Panel, Near 1 Lamp 1T/Os 


On 


Grommet S130 


Between Left and Right Fog 
Lamp T/Os 







S114 | Near T/O for Injector No.4 | 2 | 
| | (2.5L Engine) | | | S131 Near Bulkhead T/O 1 
S114 | Near 1/0 for Injector No. 6 3 S201 | Near Left Door Speaker T/O | 4 
| = Cuca Engine) _ $202 | Near Left Door Speaker T/O 4 
S115 Between T/Os for Injectors 2 : : 
2 IP. k 4 
No. 2 and 3 (2.5L Engine) | =a , : — = —~ - —— 7 
S115 | Near T/O for Injector No. 2 83 one rr 
$116 Near Branch to Engine 1 
Harness (2.5L Engine) aa a aa eee 
S116 Th Branch fo Camshaft 3 
Position Sensor (4.0L $207, | Near Cluster 1/0 ie 
Engine) | $208 Near Cluster T/O / 4 
S118 Near Branch to Engine | S209 | Right Side of Cluster, Near | 4 
Harness : | Rear Wiper Switch 
S119 Near T/O to Transmission |1 | S210 | Right Side of Cluster, Near 4 


| Control Module | Radio T/O 
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Fig. 1 Engine Compartment Wiring Splices 
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Fig. 6 Body Wiring Splices 
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HOW TO USE THIS GROUP 


DESCRIPTION AND OPERATION 


HOW TO USE THIS GROUP 


The purpose of this group is to show the electrical 
circuits in a clear, simple fashion and to make trou- 
bleshooting easier. Components that work together 
are shown together. All electrical components used in 
a specific system are shown on one diagram. The feed 
for a system is shown at the top of the page. All 
wires, connectors, splices, and components are shown 
in the flow of current to the bottom of the page. Wir- 
ing which is not part of the circuit represented is ref- 
erenced to another page/section, where the complete 
circuit: is shown. In addition, all switches, compo- 
nents, and modules are shown in the at rest posi- 
tion with the doors closed and the key removed 
from the ignition. 

If a component is part of several different circuits, 
it is shown in the diagram for each. For example, the 
headlamp switch is the main part of the exterior 
lighting, but it also affects the interior lighting and 
the chime warning system. It is important to real- 
ize that no attempt is made on the diagrams to 
represent components and wiring as_ they 
appear on the vehicle. For example, a short 
piece of wire is treated the same as a long one. 
In addition, switches and other components are 
shown as simply as possible, with regard to 
function only. 


SPLICE LOCATIONS: osc av ie goede oeaen oa 1 


SECTION IDENTIFICATION 


Sections in Group 8W are organized by sub-sys- 
tems. The sections contain circuit operation descrip- 
tions, helpful information, and system diagrams. The — 
intention is to organize information by eyarer con- 
sistently from year to year. 


CONNECTOR/GROUND LOCATIONS 


Section 8W-90 contains connector/ground location 
illustrations. The illustrations contain the connector/ 
ground number and component identification. Con- 
nector/ground location charts in Section 8W-90 
reference the illustration number for eoapencots and 
connectors. 

Section 8W-80 shows each connector and the cir- 
cuits involved with that connector. The connectors 
are identified using the number on the Diagram 
pages. 


SPLICE LOCATIONS 

Splice Location charts in Section 8W-70 show the 
entire splice, and provide references to other sections 
the splice serves. 

Section 8W-95 contains illustrations that show the 
general location of the splices in each harness. The 
illustrations show the splice by number, and provide 
a written location. 
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8W-02 COMPONENT INDEX 


GENERAL INFORMATION 
INTRODUCTION 


This section provides an alphabetical listing of all 
the components covered in group 8W. For information 
on system operation, refer to the appropriate section 
of the wiring diagrams. 
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8W-02-2— 





COMPONENT/SECTION INDEX 





Component 
POC COMIP(e S60) 4 hoon oe tong cesses tse h eos 8W-42 
ABS Walt Relay ici cnee iso otyes etn me saoeeawe ns 8W-35 
ABS Pump Motor Relay...........-..-.0 eee eee. 8W-35 
ABS Warning Lamp... ........ 0.0 eee eee eee eee 8W-35 
Automatic Shut Down (ASD) Relay................- 8W-30 
BACK-UP PAINS «cine ceesse eee eeyadeaeren gene ees 8W-51 
_ Battery Temperature Sensor........-.---.- 0. sees. 8W-30 
DIOWEr MIGIOl octuce en coceesc hey eeeaeerandewn st 8W-42 
Brake Watnig, LaM0a <cscccesecneews soveeenet at 8W-40 
Bi77er MOU 6 inacccc3¢ eens ewe ais he eee ewes de 8W-44 
Camshaft Position Sensor..............00 eee ee eee 8W-30 
CaCO EO cate aren caine lend pe eadrmee sounanes 8W-44 
COD BUS 04.445 cdaerose warts. ee ee 8W-30, 35 
Center High Mounted Stop Lamps (CHMSL).......... 8W-51 
CharQi0d SVSICM) .44.<4.0nes<0ces a euy thee oe nena 8W-20 
Gidea GMC S.2 occa vex un cease ents kaa epee SW-41 
Combination Flasher. ..........00eecce sees ee cees 8W-52 
Controller Anti-Lock Brake................. 0005. 8W-35 
COURESY LAMID uxacadrcucenen candy paee at thas 8W-44 
Crankshaft Position Sensor.................0 005. 8W-30 
Data LINK CONNECOl 6205 ices ewan debs eee 8W-30 
Dome/Reading LampsS.............. 02.0 e ee eee. 8W-44 
Engine Coolant Temperature Warning Lamp......... 8W-40 
Engine Coolant Temperature Gauge................ 8W-40 
Engine Coolant Temperature Sensor................ 8W-30 
Engine Starter Motor. ......... 0.02. c eee cence. OW-21 
Evap/Purge Solenoid. ...........0 cece eee eae 8W-30 
FOO LoScsey dence thexchroctare etre ewcaues 8W-50 
Four-Wheel Drive (4WD) Switch................0-. 8W-31 
Fuel Gauge..... lpi bin Las eee eee a areas ena 8W-40 
PUG INCCIONS can tenance 5 ek Staeede steed ete sy 8W-30 
Fuel Pump Module.................. 5 edna 8W-30 
PUlel PUMP Relay ic inwsntevvteeedscuvdes aetereal 8W-30 
Fuse/Fuse Block. ........ 0.00 cece eee eee 8W-10 
GeG WNC x cette pouch bee bee woe Pewee ete e shows 8W-35 
BONE IAG! a x cut o-aceegaeenane Babee ieee eee oe 8W-20 
Generator LAMP ca t0de nancy ecasevans tiene chen es 8W-40 
Glove Box Lamp and Switch..................005. OW-44 
Hagad FIASHOTS 24 cin t cnt anda deierd Sh skaep aye es 8W-52 
~Headlamp Delay Module................-.0 0. ee. 8W-50 
HOGGIGNDS acinar cd s@ickaemenees Sera hae sans: 8W-50 
Heated Oxygen Sensors ...... 2... cece ee eee 8W-30 
High Beam Indicator Lamp .................--005- 8W-40 
High Bedi) RGA sess acorseneeee bia aedeeeeee Ses 8W-50 
IGE) uefa buen Peewee aeaoves ase eweaheeee weiss OW-41 
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Section — 





XJ(RHD) 
Component section 
Hydraulic Control Unit... ... ies phenenetuvareen edo 
Idle Air Control (IAC) Motor............ eee des 8W-30 
LOMINOM GON nay caceooddar nice ciari saem ia 8W-30 
Ignition Switch... 0... ook eee  feeee 8W-30 
Instrument Cluster...............005. Oiueeian ts 8W-40 
Instrument Panel Illumination Lamps.............. 8W-44 
Intake Air Temperature (IAT) Sensor..... enecee one 8W-30 
Intermittent Wipers............... euteene bee aes 8W-53 
Key-In Switch/Halo Lamp...............0 20 eee 8W-44 
Left TUM Relay. csaccidvcewtsvavetweesees Sige 8W-54 
iCESE AID 24 ato ved onerey eeeed es es ered 8W-51 
Low Washer Fluid Warning Lamp.................. 8W-53 
Malfunction Indicator Lamp (MIL).............. 8W-30, 40 
Manifold Absolute Pressure (MAP) Sensor........... 8W-30 
Oil Pressure Gauge... 0.2... ccc eee 8W-40 
Oil Pressure Warning Lamp...............000005. 8W-40 
Park Lamps.............0.. ed ema aracns de Bee 8W-50 
Park CaM RelAY sac icdesdeeae bay ew eead ieee ee ees 8W-50 
Park/Neutral Position Switch................ 8W-21, 31, 51 
Power Distribution. ................- errr er 8W-11 
Power Door Lock Relay...........0.0 0c eee eee ees 8W-61 
Power Door Unlock Relay.............00 ee ee eee 8W-61 
MOMMETOVIITTOMS 2. cee ee ees 8W-62 
Tye ta.) eee 8W-63 
Powertrain Control Module..................005. 8W-30 
Radiator Fan RelA ania cous aks eadeee ee eehe tees 8W-42 
Wa 0-4 iu caceaceueendeic te sae bahia bene ws S8W-47 
Rear Window Defogger...........-.-0 eee eee eee 8W-48 
Rede Wifele emenicesa tusk Oeasye cone seeestameac 8W-53 
Relay Baliye ue Gn ataoedens sudan ee tekaaiss cakes 8W-11 
RICE THI ACidy a oc.eeeceecaeduteeaseneaensee 8W-54 
Seat Belt Indicator Warning Lamp.................- 8W-40 
SPCCUONIClEl 2. oan rad ebts ou erdne hes tee oe esas 8W-40 
DIAG SVSIOM as acnagad 208 hans ex tamaeetd eames 8W-21 
S100 LAIN TROlOY t4s00 ay toore cnet ead ee eon ome Ree 8W-54 
S00 ANS a4acns Seae ce ans ee cree eee ee 8W-51 
TACHOWNCIER no os daca kaeoe tee etn dene ceases 8W-40 
Fal OAS oz, pone aateawobee goed ea nee yeast Gat 8W-51 
Throttle Position Sensor................ 0 eee eee 8W-30 
Trailer Tow Connector ....... 0.0.0.0 ce eee eee 8W-54 
Transmission Control Module..................00- 8W-31 
Turn Signal Indicator LampsS............-...0008, 8W-40 
UNGEMOOG: LAND .06i.eseyateresdatataw aa inven 8W-44 
Vehicle Speed Control............ 0.2. e eee eee eee 8W-33 
Vehicle Speed Sensor .........0. 0.2 aes 8W-30, 33, 40 
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8W-10 FUSE/FUSE BLOCK 


DESCRIPTION AND OPERATION ~ tem operation, refer to the appropriate section of the 
wiring diagrams. 
INTRODUCTION 


This section covers the Fuse Block and all circuits 
involved with it. For additional information on sys- 











8W - 10-2 _ 8W-10 FUSE/FUSE BLOCK —— XJ(RHD) 
DIAGRAM INDEX 

Component = ss —(‘CSCCC* Component Page 
Circuit Breakel | «cd vob uwakeadics eased deceaonne 8W-10-5 FUSE TA cc eras se eee ek aed de ee os eee est 8W-10-9 
Circuit Breaker 3.0.0.0... 00... ee eee ees —8W-10-7 FSG AO oc cas bvdavedeatex views ae wen sed 8W-10-9 
Fuse Block. .......0 ccc cece eee n eee 8W-10-3 PUGET So occ us cd4-wa ee oS ORK A WR Oooo Ee ESS 8W-10-9 
PUSS ab pera eenn es a eae eda eae hee ees 8W-10-6 FUSE 5 aude ctu esdoenene eiapdew insane 8W-10-10 
FUSE A. 0. cetn wy eh adieg bs Geena eked eee eeeses 8W-10-7 FUSE 26.6. 6c dcebvaceseseveegereudussd anaes 8W-10-11 
FUSE 5: ade cne soe oeeddenpeeeeereeteernees es 8W-10-8 FSGS (POC) ecasacmarenetae nt andesueaenas 8W-10-6 
BGSO 6 ink ant nawaewe poebbeasena eben senses 8W-10-8 FUSES (PDC). nace eerie hous iehesen at 8W-10-5, 6, 8 
PUGO 1s acon caeeweraGie ure Geudeneeeeenae en 8W-10-6 FUGC BP 00) 3 desta nssdaccatianseasae 8W-10-7, 9, 11 
FUSE. ponculavcatns woh da shoes dSdhd eee 8W-10-6, 10 FUSE 13 (POG) acicecu ces ce ee eee eee ed ears 8W-10-6, 10 
PUS6 (0 cunccurcedctadadhee dee neta) ebhed aawn 8W-10-6 Headlamp Switch ......... 0.0.0 cece ee eee 8W-10-10 
FUSE (Ce graderteerawrs es +i asia ee teasers 8W-10-9 LOTION OWICN 4 seen ca coeedaxede ere yaad 8W-10-7, 9, 11 
FUIGO 1) i chk tncasciwead yeep eent aakee anes ee 8W-10-9 In-Line Circuit Breaker. .......... 00... 2. cee eae 8W-10-5 
8040d0eb J968W-13 
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F86 F82 
18LG 12WT 
BK A4 

C7 P60 P37 12BK 

12BK 20BR 18LG PK 

TN OWT 

ie Ge Se 
(ial (ial All 12BK/GY 







A7 12BK/GY 
P38 180R/WT 
X4 16GY/OR 


[oa 





A7 12RD/YL 


[c 





F81 12TN L7 18BK/YL 


A48 12VT A3 12RD/WT 


F83 18YL/DG 
F85 18VT/WT 
V11 18BK/TN 


A48 12VT 
B236 18LG/YL 


A48 12VT F 
L11 16PK/LG f 
V15 18LB/RD | 


A38 120R 


Act I2yb 
E2 200R/BK 


E2 200R/BK 


F87 20WT/BK 


8040d0ed | J968W-13 








SW - 10 - 4 —— - §W-10 FUSE/FUSE BLOCK XJ(RHD) 






FUSE 
NUMBER 






YELLOW 8W-10-9 
ae ae ee eee eee 
8W-10-10 


BROWN 8W-10-11 
a a ee eee eee 
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XJ(RHD) 8W-10 FUSE/FUSE BLOCK 
ENGINE 
AD 6RD——m SAREER 
BATTERY Lo  (8W-21-3) 
POSITIVE | 
AO 6RD 
TERMINAL | A7 12RD/YL 
(8W-20-3) 
A7 
12RD/YL 
cae ! POWER eames Wakes dmeicaialy ities | FUSE 
| DISTRIBUTION 2 er? es eee | BLOCK 
li | CENTER_ 173 1 (10) tT (12) cm (2) AN C201! 
4 | ! | CIRCUIT | 
! | BREAKER |! 
1 
1 ! 30A 
~-----]------ (lyse c201 
ne eee a 
A7 12RD/YL All 
12BK 
GY 
i C203 
All 
12BK 
GY 
C311 | $302 
All 14RD ——5)———-A11_ 14BK/GY ————_—-@ |aw-70-19 
TRAILER $317 \ 
TOW ice TRAILER 
CONNECTOR 41! 14RD ——-@|8w-70-23 TOW ONLY re 
(8W-54-4) 12BK 
a GY 
All 
14RD | 
C303 
(A) AS C349 | 
IN-LINE 
CIRCUIT 
BREAKER All 
14RD 
(B) Xs C349 | 
] C352 
All a 
ae 14RD 
STOP es | 
LAMP POWER 
RELAY SEAT SWITCH 
(8W-54-5) (8W-63-3) 
g040d0fl 
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- XJ(RAD) 


ENGINE 
STARTER 
| AO GRD SUERTE 
BATTERY (8W-21-3) 
POSITIVE a 
TERMINAL ay ORD 
(8W- 20-3) 


Ticiel as een a ) | aos POWER 
ED DISTRIBUTION 
CENTER 





ee ee Se ee ee ee ee ee — a ee ee 


A4 14BK/RD | 








ENGINE 
a STARTER 
MOTOR 
RELAY 
aaa (8W-21-3) 
A3 
C173 12RD 
Rn SEG Ci iecoda dake ieiigues a a): 
ST TTT gy ANT TTT" TAY ZS C201 | BLOCK 
I 
FUSE | 
2° 4 
30A 
2 ____ 419) $4 Te C201 | 
1 | : ! REAR 
ee ea eee | cae Dacia WINDOW 
. F82 12Wl —* DEFOGGER | 
RELAY 
P60 Lil L7 (8W-48-3) 
20BR 16PK 18BK 
WT Le YL L7 18BK/YL 
~ POWER HEADLAMP HEADLAMP BUZZER 
MIRROR DIMMER SWITCH : MODULE 
SWITCH SWITCH (8W-50-6,9) (8W-44-8) 


(8W-62-3) (8W-50-6) 
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XJ (RAD) ——-— SW-10 FUSE/FUSE BLOCK SW-10-7 
ENGINE 
STARTER 
AO 6RD-—— > “Horo 
BATTERY (8W-21-3) 
POSITIVE 
TERMINAL” 2° ©RD 
(8W-20-3) 
POWER 
| DISTRIBUTION 
CENTER 
i 
I 
i 
i 
Al 
$219 LORD 
or 
@ A1 12ap ——T £473 
| 
Al | 
12RD ‘aaa mamas i IGNITION 
C224 | | SWITCH 
| 
| ! 
(7)! it 
| 6224 
I 
START , | »——— A48 Ont $211 
I @ RUN! (6) @ |8W-70-13 
: ! | 
a 
A48 
12VT 
Taiaamii amerika llama ictal 1 FUSE 
| (8) AS e201 1 BLOCK 
l 
I I 
] CIRCUIT ! 
I INTERMITTENT 
! BREAKER | WIPER 
| (7) C201 ! (8W-53-4) 
! “ a 
ei 
12BK F86 18LG/BK 
TN 
$210 
1 ee 
° F86 
| 18LG_ 
C7 C7 BK 
12BK 12BK 
TN TN 
: 1 
A/C-HEATER 
CONTROL SWITCH 
(8W-42-5.6) eer 
Or SWITCH 
NEATEE oorer (8W-53-4) 
(8W-42-4) 
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8W-10-8 8W-10 FUSE/FUSE BLOCK ———— X J(RHD) 
ENGINE ~ 
STARTE 
, 0 62 oe 

BATTERY (8W-21-3) 

POSITIVE 

TERMINAL anna A7 12RD/YL 

(8W-20-3) 








On — 


© 
fax 
a 
w 


‘as ia 1 POWER 7 
| | DISTRIBUTION 
| | CENTER 
: 
I 
I 
(3) ! 
{ ‘ 


A7 12RD/YL 





C226 X4 16GY/OR 
HEADLAMP 


Prac DELAY 
WT MODULE 


| (8W-50-5) 
C317 X4 16GY/0R 


- 





P37 

ie HORN RELAY 
P38 (8W-41-3) 
200R 
WT 


—- P37. 18LG —— 
P38 
. | 200R 
WT 


POWER DOOR POWER DOOR : | 
UNLOCK RELAY LOCK RELAY | ail 200R/ "| 
(8W-61-4) (8W-61-3) — (a 
P38 P38 
140R 140R 
i | 
RIGHT FRONT LEFT FRONT 
POWER DOOR - POWER DOOR 
LOCK /WINDOW LOCK /WINDOW 
SWITCH SWITCH 
(8W-61-5) (8W-61-5) 
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XJ(RHD) — §W-10 FUSE/FUSE BLOCK 8W-10-9 
ENGINE 
STARTER 
AQ 6RD —e 
MOTOR pa ere POWER 
CON-Z1-3) | DISTRIBUTION 
BATTERY FUSE 8 Ceee! CENTER 
POSITIVE AO 6RD— —— 710) a! ee 10k 
(8W-20-3) 1 yo 
Ee ene ee On pee erry dj 
$219 C173 
8W-70-16 
@—_—_____————— AI 12D 
ft = | IGNITION 
ahd ; ACC | SWITCH 
C224 | ! $211 
ral Woe | ceea 
Al (4) RUN 1_\\__aag 12vT——_@ 
i 4 o ' (6)! 
a START |! 
i { | 1 
ee ae 
I I I I 
I | \ 
I 
Cog 
! o | (5) 
START A38 A48 A48 
23 S5==>=-9ne 120R 12VT 12VT 
REAR ene aise ee (aaa 1 FUSE REAR 
WIPER/ BLOCK WINDOW 
WASHER ; ~ DEFOGGER 
SWITCH ! RELAY 
(8W-53-5) ! (8W-48-3) 
? 
1 (27) 
V15 F83 
18LB. ws be ae ee 18YL 


ABS MAIN 
RELAY 
(8W-35-4) 


B236 Ne) 


CONTROLLER 


ANTI-LOCK 
BRAKE 
CAVITY A5 
(8W-35-4) 


RIGHT FRONT 
POWER DOOR 
LOCK /WINDOW 
SWITCH 
(8W-60-4) 
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C175 
Vil 18BK/TN——) (NOT USED) 


12TN © 
| s110 
eins] 
B236 _| C329 F85 F85 F85 
~~ 18LG/YL 18VT 18VT 18VT 
aa WT WT WT 
12TN 
: a | RADIO CIGAR LCD 
—— (8W-47-4,8) LIGHTER ILLUMINATION 
(8W-41-4) RELAY 
(8W-47-5,9) 
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SW - 10-10 SW-10 FUSE/FUSE BLOCK - XJ(RHD) 
BATTERY 
POSITIVE 
TERMINAL” \ “°° ©R° 
(8W-20-3) 
AO 
ENGINE °°? 
STARTER 
MOTOR 
(8W-21-3) ae a aie ! POWER - 
! | DISTRIBUTION 
! ruse | CENTER 
! 13 | 
40A | 
| (26) Xe C151 | 
I 
mont pees 
A3 
12RD 
WT 
A c1za 
_ 12RD/WT 
TRANSFER BUZZER o00R 
CASE MODULE » 1L7 18BK/YL BK 
LAMP (8W-44-8) 
(8W-44-7) 
(B2) AN €207 C207 
pT TTP TTT TTT ———" BEADLAMP 
| SWITCH 
I , 
PRNDL | HEAD 1 
LAMP @ 
(8W-44-7) OFF BRIGHT ! 
DIMMER 
i PAR ! 
I { 
S220 EE EE EEE 
Ee 
E2 on re E2 200R/BK 
200R A 
200R 
L F2 
200R 
C226 BK 
: A/C- 
E2 S0OR HEATER 
200R BK CONTROL E2 E2 | E2 
LAMP 200R 200R 200R 
E2 wre BK BK BK 
C302 C317: | gop (8W-44-6) 3 
REAR WIPER/ 
E2 eure Lue FOG INSTRUMENT 
200R (8W-44-6) LAMP CLUSTER 
| SWITCH (8W-40-6) 
RADIO ILLUMINATION (8W-44-6,7) 
(8W-47-3,7) LAMP 
(8W-44-7) REAR 
LCD WINDOW 
ILLUMINATION DEFOGGER 
RELAY SWITCH 
(8W-44-10) LAMP 
(8W-47-4,8) (8W-44-6) 
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XJ(RHD) 8W-10 FUSE/FUSE BLOCK sW - 10-11 
ENGINE 
STARTER 
AD 6RD——m» *Eonae 
BATTERY (8W-21-3) 
POSITIVE | 
TERMINAL” *° ‘h 
(8W-20-3) 
ee eee POWER a Ga 
DISTRIBUTION (51) 
CENTER 





(52) 





Al 
~ 
C173 
ae 
Al | 
ae | INSTRUMENT 
| $219 CLUSTER 
@ |sw-70-16 (8W-40-13) 
Al 
BUZZER 
ae MODULE 
(@W-44-8) 
IGNITION 
SWITCH 
F87 
20WT 
BK 
HEADLAMP 
(2) C224 DELAY 
. MODULE 
A21 (8W-50-5) 
14DB go 
8W-70-10 
A21 14DB 
C218 
SHIFT (NOT USED) Far. 
INTERLOCK ae 
(8W-31-5) | 
F87 
F87 Fa7 2OWT ~—sFg7 
20WT 20wT BK 20WT 
BK BK BK 
| 
TELLTALE 
CONNECTOR 
(8W-40-13) 
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SW-11 POWER DISTRIBUTION 


DESCRIPTION AND OPERATION | maton on system operation, refer to the appropriate 
i section of the wiring diagrams. | | 
INTRODUCTION 


_ This section covers the power distribution center 
and all circuits involved with it. For additional infor- 


8W-11-2 





DIAGRAM INDEX 

Component - Page 
ABS Main Relay sunc03 oh weaved eee dren eae 8W-11-3, 7 
ABS Pump Motor Relay..................005- BW-11-3, 8 
A/C Compressor Clutch Relay...... deteouaee 8W-11-3, 13 
Automatic Shut Down Relay...............0-- 8W-11-3, 12 
Battery......... speaneenseueaueaus 8W-11-6 through 15 
Ciel BICAKEl Tae ovevgene ee eececiaed eeaese eas 8W-11-8 
Engine Starter Motor Relay................... 8W-11-3, 6 
Fuel Pump Relay ...2......cccer eee ere e eee 8W-11-3, 9 
EUCO? ane wceu pause yan bade eephaseesaeeed 8W-11-6 
FUSE 5 xduce dnateuee ee ees penteeas epee dat 8W-11-8 
PSO 6 aca ce oe oes yee 2b eee bee Ga ee ews 8W-11-8 
PUSS c 2 pu huey ae tanane ceuek sateen > caaeads 8W-11-15 
FUSE 1G cna once e phan eeeetseacanteemeres 8W-11-7 
FUSO 0G) cecquenataes acqene nln eee meen 8W-11-8 
FUSE 2 (POC). cn¢icinteanies antag ree gees 8W-11-14 
FUS6 SP 0G) cane ee ehcaeade seageasowinenas ye 8W-11-6 
PCCW PUG) niche cuccndey eaame eee s eae es 8W-11-8 
PUSS POC agyeiwevnannheene senators eee ete 4 8W-11-8 
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XJ(RED) 

Component Page 
A PUSEO (POG) ociiac2ae sea gaes aadeia ts eetates 8W-11-9 
PUCE OI OG) weeunddne rexge eaaueadas 8W-11-6, 7, 9, 10, 11 
RSC OPO) 6.42540cues eer onsecenaets ont 8W-11-13 
PUse lor OC) .0nccene ate vencenetegea eas mat , 8W-11-15 
PlGe FAC cio sscnemhbuansear tbscvoewes 8W-11-7 
BliSe 104 PDO fink es eee eo eee rhea py ees: 8W-11-13. 
PUGET UPDG) axes bt eimeedt sweet ae aeaneeeie 8W-11-14 
Fuse 18 (PDC)........... nveases Gate ae-rasee SW-11-11 
Puse 19 (EDC). o.yeexedoumneee cae ks seater s 8W-11-15 
PIG 20 (P06 fe gage tonanash in teaeeeee Aue ede 8W-11-12 
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8W-20 CHARGING SYSTEM 


DESCRIPTION AND OPERATION 


CHARGING SYSTEM 


The charging system is an integral part of the bat- 
tery and starting systems. Because all these systems 
work in conjunction, diagnose and test them together. 

Circuit All connects to the generator output termi- 
nal and splices to fuse 1 in the Power Distribution 
Center (PDC). Circuit AO connects the battery to the 
PDC. Circuit ZO provides ground for the generator. 

When the ignition switch is in either the START or 
RUN positions, it connects circuit Al from fuse 8 in 
the PDC to circuit A21. Circuit A21 splices to supply 
current to the coil side of the Automatic Shut Down 
(ASD) relay. The Powertrain Control Module (PCM) 
provides ground for the relay on circuit K51. Circuit 
K51 connects to cavity C3 of the PCM. 

When the PCM grounds the ASD relay, contacts 
inside the relay close and connect circuit Al8 from 
fuse 20 in the PDC to circuit A142. Circuit A142 
splices to the generator field terminal. 

The PCM has an internal voltage regulator that 
controls generator output. The PCM controls the gen- 
erator field on circuit K20. Circuit K20 connects to 
PCM cavity B10. 


When the engine operates and there is current in 
the generator field, the generator produces a B+ volt- 
age. The generator supplies B+ voltage to the battery 
through the All and AO circuits. 


HELPFUL INFORMATION 

e The ignition switch also connects circuit Al with 
circuits A41, A38, and A48. 

e Circuit A21 also powers the coil side of the fuel 
pump relay. 

e The ASD relay supplies battery voltage for the 
fuel injectors, ignition coil, and the heated oxygen 
sensor. The fuel pump relay powers the fuel pump 
module. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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8W-21 STARTING SYSTEM 


DESCRIPTION AND OPERATION 


STARTING SYSTEM 


Circuit AO from the battery is double crimped at 
the positive battery post. One branch of circuit AO 
(battery positive cable) connects to the engine starter 
motor. The other AO branch supplies voltage to the 
bus bar in the Power Distribution Center (PDC). 

Fuse 3 in the PDC supplies battery voltage to the 
contact side of the engine starter motor relay on cir- 
cuit A4. When the coil side of the engine starter 
motor relay energizes, the contacts close and connect 
circuit A4 to circuit T40. Circuit T40 supplies battery 
voltage to the starter motor solenoid. 

The ignition switch supplies battery voltage to the 
coil side of the starter motor relay on circuit A41 
when the key is moved to the START position. 
Ground for the coil side of the starter motor relay is 
supplied by the Park/Neutral position switch. Circuit 
T41 connects the coil side of the relay to the Park/ 
Neutral position switch. 

When the starter motor relay energizes and the 
contacts close, circuit T40 supplies battery voltage to 


the starter motor solenoid. Circuit AO from the bat- 
tery supplies voltage to the starter motor when the 
solenoid energizes. 


HELPFUL INFORMATION 

e The Park/Neutral switch closes when the trans- 
mission isin either the PARK or NEUTRAL posi- 
tions. 

e Circuit A4 is double crimped at fuse 3 in the 
PDC. One branch connects to the engine starter 


motor relay, the other connects to fuse 2 in the fuse 
block. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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DESCRIPTION AND OPERATION 
IGNITION SWITCH 


Circuit Al from fuse 8 in the power distribution 
center (PDC), supplies battery voltage to the ignition 
switch. Depending upon position, the ignition switch 
powers circuits A21, A388, A41, or A48. 


START POSITION 

In the START position, the ignition switch connects 
circuit Al to circuit A41. Circuit A41 connects to the 
coil side of the starter motor relay. 

Additionally in the START position, the case 
grounded ignition switch provides ground for the 
brake lamp switch and the warning lamps in the 
instrument cluster. 


START OR RUN POSITION 

In the START or RUN position, the ignition switch 
connects circuit Al to circuit A21. Circuit A21 splices 
to power the coil side of the Automatic Shut Down 
(ASD) relay and the fuel pump relay. Circuit A21 also 
connects to cavity A2 of the Powertrain Control Mod- 
ule. 


RUN (ONLY) POSITION 

When the ignition switch is in the RUN position, it 
connects circuit Al to circuit A38. Circuit A388 feeds 
fuse 18 in the fuse block. 


ACCESSORY OR RUN POSITIONS 

In the ACCESSORY or RUN positions, the ignition 
switch connects circuit Al to circuit A48. Circuit A48 
feeds fuses 3 in the fuse block and the circuit breaker 
in cavity 3 of the fuse block. 


BATTERY FEED 


Circuit Al4 from fuse 6 in the Power Distribution 
Center (PDC) supplies battery voltage to cavity A22 
of the Powertrain Control Module (PCM). 


HELPFUL INFORMATION 
Circuit Al4 also supplies power to the contact sides 
of the fuel pump relay. 


GROUND 

Circuit Z12 connects to cavities A31 and A32 of the 
PCM. The Z12 circuit provides ground for PCM inter- 
nal drivers that operate high current devices like the 
injectors and ignition coil. 

Internal to the PCM, the power (device) ground cir- 
cuit connects to the PCM sensor return circuit (from 
circuit KA), 


HELPFUL INFORMATION 

e The grounding point for circuit Z12 is the right 
rear of the engine. 

e If the system loses ground for the Z12 circuits at 
the rear of the engine, the vehicle will not operate. 
Check the connection at the ganged-ground circuit 
eyelet. 


DATA LINK CONNECTOR 

Circuit F39 from the Power Distribution Center 
(PDC) supplies battery voltage to the data link con- 
nector. 

Circuit T137 from the Transmission Control Mod- 
ule (TCM) connects to the data link connector. Cir- 
cuit T137 originates at cavity C4 of the TCM. 

Circuit D20 connects to cavity C29 of the PCM. 
Circuit D20 is the SCI receive circuit for the Power- 
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train Control Module (PCM). Circuit D21 connects to 
cavity C27 of the PCM and cavity A3 of the Control- 
ler- Anti Lock Brakes. Circuit D21 is the SCI trans- 
mit circuit for the PCM. CCD Bus Circuits D1 and 
D2 connect to the data link connector. 

Circuits Z11 and Z12 provide ground for the data 
link connector. Circuit Z12 also connects to cavities 
A31 and A32 of the PCM. 


AUTOMATIC SHUT DOWN (ASD) RELAY 

When the ignition switch is in either the START or 
RUN positions, it connects circuit Al from fuse 8 in 
the Power Distribution Center (PDC) to circuit A21. 
Circuit A21 supplies battery voltage to the coil side of 
the Automatic Shut Down (ASD) relay. The Power- 
train Control Module (PCM) provides ground for the 
relay on circuit K51. Circuit K51 connects to cavity 
C3 of the PCM. 

When the PCM grounds the ASD relay, contacts 
inside the relay close and connect circuit A18 from 
fuse 20 in the PDC to circuit A142. Circuit A142 
splices to the generator field terminal, fuel injectors, 
ignition coil and the upstream and downstream 
heated oxygen sensors. Circuit A142 also connects to 
cavity C12 of the PCM. 


HELPFUL INFORMATION 

Along with supplying voltage to the coil side of the 
ASD relay, circuit A21 also supplies voltage to the 
coil side of the fuel pump relay. 


FUEL PUMP RELAY 

When the ignition switch is in either the START or 
RUN positions, it connects circuit Al from fuse 8 in 
the Power Distribution Center (PDC) to circuit A21. 
Circuit A21 supplies battery voltage to the coil side of 
the fuel pump relay. The Powertrain Control Module 
(PCM) provides ground for the relay on circuit K31. 
Circuit K31 connects to cavity C19 of the PCM. 

When the PCM grounds the fuel pump relay, con- 
tacts inside the relay close and connect circuit A1l4 
from fuse 6 in the PDC to circuit A141. Circuit A141 
connects to circuit A241. Circuit A241 supplies volt- 
age to the fuel pump motor (part of the in-tank fuel 
pump module). 


HELPFUL INFORMATION 
Circuit A14 also splices to supply battery voltage to 
cavity A22 of the PCM. 


FUEL PUMP MODULE 


The in-tank fuel pump module contains the fuel 
pump motor and fuel level sensor. 


FUEL PUMP MOTOR 
When the fuel pump relay contacts close, the relay 
supplies voltage to the fuel pump motor. Circuit A141 
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from the relay supplies voltage to circuit A241. Cir- 
cuit A241 powers the fuel pump module. Circuit Z1 
provides ground for the fuel pump motor. 


FUEL LEVEL SENSOR 

The fuel level sensor is a variable resistor. Circuit 
G4 connects the fuel level sensor to the fuel gauge in 
the instrument cluster. Circuit G4 also supplies the 
fuel level sensor signal to cavity C26 of the Power- 
train Control Module (PCM). Circuit F87 from fuse 
26 in the fuse block supplies voltage to the fuel 
gauge. The fuel level sensor draws voltage from cir- 
cuit F87 through the fuel gauge on circuit G4. Circuit 
Z1 provides the ground path for the fuel level sensor. 


HELPFUL INFORMATION 

As current flows through the coils in the fuel 
gauge, it creates a magnetic field. One of the coils in 
the gauge receives fixed current. The other coil is 
connected to the level sensor. The magnetic field con- 
trols the position of the fuel gauge pointer. 

The fuel level sensor contains a variable resistor. 
As the position of the float arm on the fuel level sen- 
sor changes, the resistor changes the current flow 
through second coil in the fuel gauge. A change in 
current flow alters the magnetic field in the fuel 
gauge, which changes the pointer position. 


VEHICLE SPEED SENSOR 

Circuit K7 supplies 8 volts from the Powertrain 
Control Module (PCM) to the vehicle speed sensor. 
The K7 circuit connects to cavity B31 of the PCM. 

Circuit G7 from the vehicle speed sensor provides 
an input signal to the PCM. The G7 circuit connects 
to cavity B27 of the PCM. 

The PCM provides a ground for the vehicle speed 
sensor signal (circuit G7) through circuit K4. Circuit 
K4 connects to cavity A4 of the PCM. : 


HELPFUL INFORMATION 

Circuit G7 splices to the speedometer in the instru- 
ment cluster. 

Circuit K4 splices to supply ground for the manele 
from the following: 

e Upstream and dowuntreaim heated oxygen sen- 
sor 7 
Camshaft position sensor 
Crankshaft position sensor 
Throttle position sensor 
Manifold absolute pressure sensor 
Engine coolant temperature sensor 
e Intake air temperature sensor 


HEATED OXYGEN SENSORS 
When the Automatic Shut Down (ASD) relay con- 
tacts close, they connect circuits A18 and A142. Cir- 
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cuit A142 splices to supply voltage to the upstream 
and downstream heated oxygen sensors. 

Circuit K41 delivers the signal from the upstream 
heated oxygen sensor to the Powertrain Control Mod- 
ule (PCM). Circuit K41 connects to cavity A24 of the 
PCM. Circuit K341 supplies the signal from the 
downstream heated oxygen sensor to the PCM. Cir- 
cuit K341 connects to PCM cavity A25. 

The PCM provides a ground for the heated oxygen 
sensor signals (circuits K41 and K341) through cir- 
cuit K4. Circuit K4 connects to cavity A4 of the PCM 
connector. 

Circuit Z11 provides ground for the heater circuit 
in each sensor. 


HELPFUL INFORMATION 
Circuit A142 also supplies battery voltage to the 
fuel injectors, ignition coil, and generator. 
Circuit K4 splices to supply ground for the signals 
from the following: 
Camshaft position sensor 
Crankshaft position sensor 
Intake air temperature sensor 
Throttle position sensor 
Manifold absolute pressure sensor 
Engine coolant temperature sensor 
Vehicle speed sensor 


BATTERY TEMPERATURE SENSOR 

The Powertrain Control Module (PCM) determines 
battery temperature on circuit K118. Circuit K118 
connects the PCM to the battery temperature sensor. 
Circuit K118 connects to cavity C15 of the PCM. Cir- 
cuit K4 provides ground for the sensor and connects 
to PCM cavity A4. 


CRANKSHAFT POSITION SENSOR 

The Powertrain Control Module (PCM) supplies 5 
volts to the crankshaft position sensor on circuit K6. 
Circuit K6 connects to cavity Al7 of the PCM. 

The PCM receives the crankshaft position sensor 
signal on circuit K24. Circuit K24 connects to cavity 
A8 of the PCM. 
~The PCM provides a ground for the crankshaft 
position sensor (circuit K24) through circuit K4. Cir- 
cuit K4 connects to cavity A4 of the PCM. 


HELPFUL INFORMATION 

e Circuit K6 splices to supply 5 oul: to the cam- 
shaft position sensor. 

Circuit K4 splices to supply ground for the sae 
from the following: 

e Upstream and downstream heated oxygen sen- 
sor 

e Camshaft position sensor 

e Intake air temperature sensor 

e Throttle position sensor 


8W - 30 FUEL/IGNITION SYSTEMS 
DESCRIPTION AND OPERATION (Continued) 


sW - 30-3 


e Manifold absolute pressure sensor 
e Engine coolant temperature sensor 
e Vehicle speed sensor 


CAMSHAFT POSITION SENSOR 

The Powertrain Control Module (PCM) supplies 5 
volts to the camshaft position sensor (in distributor) 
on circuit K6. Circuit K6 connects to cavity A17 of 
the PCM. 

The PCM receives the camshaft position sensor sig- 
nal on circuit K44. Circuit K44 connects to cavity 
A18 of the PCM. 

The PCM provides a ground for the camshaft posi- 
tion sensor signal (circuit K44) through circuit K4. 
Circuit K4 connects to cavity A4 of the PCM. 


HELPFUL INFORMATION 

e Circuit K6 splices to supply 5 volts to the crank- 
shaft position sensor. 

Circuit K4 splices to supply ground for the signals 
from the following: 

e Upstream and downstream heated oxygen sen- 
sors 


Crankshaft position sensor 

Intake air temperature sensor 
Throttle position sensor 

Manifold absolute pressure sensor 
Engine coolant temperature sensor 
Vehicle speed sensor 


ENGINE COOLANT TEMPERATURE SENSOR 

The engine coolant temperature sensor provides an 
input to the Powertrain Control Module (PCM) on 
circuit K2. From circuit K2, the engine coolant tem- 
perature sensor draws up to 5 volts from the PCM. 
The sensor is a variable resistor. As coolant temper- 
ature changes, the resistance in the sensor changes, 
causing a change in current draw. The K2 circuit 
connects to cavity Al6 of the PCM. 

The PCM provides a ground for the engine coolant 
temperature sensor signal (circuit K2) through circuit 
K4. Circuit K4 connects to cavity A4 of the PCM con- 


nector. 


HELPFUL INFORMATION 

Circuit K4 splices to supply ground for the signals 
from the following: 

e Battery temperature sensor 

e Camshaft position sensor 

e Crankshaft position sensor 

e Intake air temperature sensor 

e Throttle position sensor 

e Manifold absolute pressure sensor 

e Upstream and downstream heated oxygen sen- 


e Vehicle speed sensor 


THROTTLE POSITION SENSOR 

From the Powertrain Control Module (PCM), cir- 
cuit K6 supplies 5 volts to the throttle position sen- 
sor (TPS). Circuit K6 connects to cavity Al7 of the 
PCM. 

Circuit K22 delivers the TPS signal to the PCM. 
Circuit K22 connects to cavity A283 of the PCM. 

The PCM provides a ground for the throttle posi- 
tion sensor signal (circuit K22) through circuit K4. 
Circuit K4 connects to cavity A4 of the PCM. 


HELPFUL INFORMATION 

Refer to Group 14 for throttle position sensor oper- 
ation. 

Circuit K6 splices to supply 5 volts to the manifold 
absolute pressure sensor, battery temperature sensor, 
camshaft position sensor, and crankshaft position 
sensor. 

On vehicles equipped with the 4.0L engine and 
automatic transmission, circuit K22 splices to the 
transmission control module. 

Circuit K4 splices to supply ground for the signals 
from the following: 

e Upstream and downstream heated oxygen sen- 
sors 

e Camshaft position sensor 
Crankshaft position sensor 
Intake air temperature sensor 
Manifold absolute pressure sensor 
Engine coolant temperature sensor 
Vehicle speed sensor 


MANIFOLD ABSOLUTE PRESSURE SENSOR 

From the Powertrain Control Module (PCM), cir- 
cuit K6 supplies 5 volts to the manifold absolute 
pressure (MAP) sensor. Circuit K6 connects to cavity 
A17 of the PCM. 

Circuit K1 delivers the MAP signal to the PCM. 
Circuit K1 connects to cavity A27 of the PCM. 

The PCM provides a ground for the MAP sensor 
signal (circuit K1) through circuit K4. Circuit K4 con- 
nects to cavity A4 of the PCM. | 


HELPFUL INFORMATION 
Refer to Group 14 for MAP sensor operation. 
Circuit K6 splices to supply 5 volts to the camshaft 
position sensor, crankshaft position sensor and throt- 
tle position sensor. 
Circuit K4 splices to supply ground for the signals 
from the following: 
e Upstream and downstream heated oxygen sen- 
sors 
e Camshaft position sensor 
Crankshaft position sensor 
Intake air temperature sensor 
Throttle position sensor 
Engine coolant temperature sensor 
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e Vehicle speed sensor 


INTAKE AIR TEMPERATURE SENSOR 

The intake air temperature sensor provides an 
input to the Powertrain Control Module (PCM) on 
circuit K21. Circuit K21 connects to cavity A15 of the 
PCM. 

From circuit K21, the intake air temperature sen- 
sor draws voltage from the PCM. The sensor is a 
variable resistor. As intake air temperature changes, 
the resistance in the sensor changes, causing a 
change in current draw. 

The PCM provides a ground for the intake air tem- 
perature sensor signal (circuit K21) through circuit 
K4. Circuit K4 connects to cavity A4 of the PCM. 


HELPFUL INFORMATION 
Circuit K4 splices to supply ground for the signals 
from the following: 
e Upstream and downstream heated oxygen sen- 
sors 
e Camshaft position sensor 
Crankshaft position sensor 
Throttle position sensor 
Manifold absolute pressure sensor 
Engine coolant temperature sensor 
Vehicle speed sensor 


PARK/NEUTRAL POSITION SWITCH 


When closed, the park/neutral position switch pro- 
vides a ground path on circuit T41 for the coil side of 
the starter motor relay. Circuit A41 from the ignition 
switch provides battery voltage to the coil side of the 
relay. 

Circuit T41 is double crimped at the coil side of the 
relay and connects to cavity A6 of the Powertrain 
Control Module (PCM). The .park/neutral position 
switch provides an input to the PCM. | 


FUEL INJECTORS 

When the Automatic Shut Down (ASD) relay con- 
tacts close, they connect circuits A1l8 and A142. Cir- 
cuit A142 supplies voltage to the fuel injectors. Each 
injector has a separate ground circuit controlled by 
the Powertrain Control Module (PCM). 

Circuit K11 provides ground for injector number 
one. The K11 circuit connects to cavity B4 of the 
PCM. 

Circuit K12 provides ground for injector number 
two. The K12 circuit connects to cavity B15 of the 
PCM. 

- Circuit K13 provides ground for injector number 
three. The K18 circuit connects to cavity B5 of the 
PCM. 

Circuit K14 provides ground for injector number 
four. The K14 circuit connects to cavity B16 of the 
PCM. 
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On the 4.0L engine, circuit K38 provides ground 
for injector number five. The K388 circuit connects to 
cavity B6 of the PCM. 

Also on the 4.0L engine, circuit K58 provides 
ground for injector number six. The K58 circuit con- 
nects to any B12 of the PCM. 


HELPFUL INFORMATION 
- e Circuit A142 splices to supply voltage to the 
upstream and downstream heated oxygen sensors, 
ignition coil, PCM, and generator. 

e For information about fuel injector operation, 
refer to Group 14. 


IGNITION COIL 

When the Automatic Shut Down (ASD) relay con- 
tacts close, they connect circuits A18 and A142. Cir- 
cuit A142 splices to supply voltage to the ignition 
coil. The Powertrain Control Module (PCM) controls 
the ground path for the ignition coil on circuit K19. 
Circuit K19 connects to cavity A7 of the PCM. 


HELPFUL INFORMATION 

Circuit A142 splices to supply voltage to the fuel 
injectors, PCM, heated oxygen sensors, and genera- 
tor. 


IDLE AIR CONTROL (IAC) MOTOR 
The Powertrain Control Module (PCM) operates 
the idle air control motor through 4 circuits; K389, 
K40, K59, and K60. Each circuit connects to separate 
cavities in the PCM connector. 
e Circuit K89 connects to cavity Al9 of the PCM 
e Circuit K40 connects to cavity All of the PCM 
e Circuit K59 connects to cavity A20 of the PCM 
e Circuit K60 connects to cavity Al0 of the PCM 


DUTY CYCLE EVAP\PURGE SOLENOID 
When the ignition switch is in the START or RUN 
position, it connects circuit Al from fuse 8 in the 
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Power Distribution Center (PDC) to circuit A21. Cir- 
cuit A21 powers circuit F12 through fuse 18 in the 
fuse block. Circuit F12 supplies power to the Duty 
Cycle EVAP/Purge solenoid. oo 

The Powertrain Control Module (PCM) provides 
the ground path for the solenoid on circuit K52. Cir- 
cuit K52 connects to cavity C20 of the PCM. 


TACHOMETER SIGNAL io 

The Powertrain Control Module (PCM) — 
the signal for the tachometer on circuit G21. Circuit 
G21 connects to cavity C31 of the pee | 


MALFUNCTION INDICATOR LAMP (MIL) 

The Powertrain Control Module (PCM) provides 
ground for the instrument cluster malfunction indica- 
tor lamp on circuit G8. Circuit G38 connects to cavity 
C17 of the PCM. Circuit F87 provides voltage for the 
lamp. The MIL displays the message CHECK 
ENGINE when illuminated. 

For information regarding diagnostic trouble code 
access using the MIL lamp, refer to Group 14, Fuel 
Systems. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 





8W - 30-6 8W-30 FUEL/ IGNITION SYSTEMS XJ(RHD) 
DIAGRAM INDEX 
Component Page Component Page 
Automatic Shut Down Relay (PDC)............... 8W-30-16 PilGG 20 (FOG «2 segee boevacdstencaenteenres 8W-30-16 
Battery Temperature Sensor................008- 8W-30-15 Geto! st cca ens ee pee nape ie es ees 8W-30-18 
Camshaft Position Sensor............-..0.005. 8W-30-13 Idle Air Control Motor......... 0... .0. 00 e ee eee 8W-30-11 
Controller Anti-Lock Brake........... aire ean ares 8W-30-19 ONO OU cc.a.d wer esaeas wadedeerer eee os 8W-30-18 
Crankshaft Position Sensor.................0005 8W-30-13 Ignition Switch................0.05. 8W-30-7, 8, 9, 10, 16 
Data Link Connector...............000 0 eee eee 8W-30-19 eG a ee ee ee eee 8W-30-16 
Downstream Heated Oxygen Sensor.............. 8W-30-17 Instrument Cluster... 0... eee 8W-30-12 
Engine Coolant Temperature Sensor............. 8W-30-11 Intake Air Temperature Sensor................. 8W-30-14 
Evap/Purge Solenoid ...............:ee eee eeee 8W-30-10 Manifold Absolute Pressure Sensor.............. 8W-30-14 
Fuel Pump Module.............. 000. eee eee 8W-30-10 Powertrain Control Module............ 8W-30-8 through 20 
Fuel Pump Relay (PDC)...................-.06. 8W-30-9 Telltale Connector... 0... eee 8W-30-12 
Fuse 18.......... picheeaeeaversoeatanaess 8W-30-7 Throttle Position Sensor...............000000- 8W-30-15 
USA O POC) uc iteryergonkweiadeenaucere gaan 8W-30-9 Transmission Control Module.................. 8W-30-19 
PUSe 6 (PUG) cau cw pe cance eaeonee 8W-30-7, 8, 9, 10, 16 Upstream Heated Oxygen Sensor............... 8W-30-17 
PSG (7) (0G) ccvanheceacen tae ke eet oreaeas 8W-30-19 Vehicle Speed Sensor..........-...0 0c e ee aes 8W-30-20 
FUSE TC (POG) .24n5a08s Gane dennesas que ys ees 8W-30-10 
80409b7b J968W-13 





XJ(RHD) ————— 8W--30 FUEL/IGNITION SYSTEMS 8W-30-7 


ENGINE 
STARTER 
AO 6RD-—e MOTOR 
(8W-21-3) 
BATTERY 
POSITIVE 
TERMINAL aoe 
(8W-20-3) POWER 


oe ae | DISTRIBUTION 


! wa g C15t CENTER 
60A (7) 













C173 


Al 12RD-———— 
[_. © 


1 IGNITION 
SWITCH 





CASE 





= GROUND RUN OFF 
se A: ee. i oom. mete ogee Ge Sa SS Cam est" S Sh ii i ms“ th‘ mihi ll lm | 
“| a eee ner eer Pc 
G9 G9 
Z20GY 18GY 
BK BK 
C226 
SPLICE 
$211 
a (8W-70-13) 
Z20GY 
BK 
C174 C175 ies 
G9 G9 G9 G9 
Z20GY 20GY 18GY 20GY 
BK WT BK BK 
Aiea eee ee 
BRAKE TELLTALE PARK SPLICE 
WARNING LAMp CONNECTOR BRAKE $110 
(8W-40-12) esos? 


80409b7c J968W-13 











8W - 30-8 7 8W-30 FUEL/IGNITION SYSTEMS - XJ(RHD) 
ENGINE 
| STARTER 
AQ 6RD—m ne 
(8W-21-3) 
BATTERY | 
POSITIVE 
TERMINAL pe ORE | 
(8W-20-3) POTTTTTTTT TT n POWER 
| DISTRIBUTION | 
fe g C151 CENTER 
! 60A (7) 
C173 
-———)— A1_ 10RD 
Al 
sig $219 
| 8W-70-16 
co eee eae | 
1 IGNITION 
| SWITCH 
I 
| 
] 
I 
; 
] 
I 
| 
1 
J 
POWER POWER 
DISTRIBUTION DISTRIBUTION 
$203 CENTER CENTER 
eT eT “ “ 
A21 A21 A21 
| 12DB 12DB 
ENGINE FUSE COMBINATION 
STARTER BLOCK FLASHER 
MOTOR (8W-10-11) (8W-52-3) 
RELAY 
(8W-21-3) c1re at 
, 12DB ad $124 . 
| [ou-70-a 
A2l A21 
| a 14DB 12DB 12DB 
7X 100 , L | 
POWERTRAIN ecEL — 
FUSED ante PUMP RELAY 
! IGNITION nee. RELAY  (8W-30-16) 
! SWITCH : . (8W-30-9) — a | 
i OUTPUT ' | es ao 
1 (RUN/START) | 


80409b7d | | J968W-13 





XJ(RAD) 8W-30 FUEL/IGNITION SYSTEMS —————————_ 













BATTERY 
POSITIVE a AO) 
TERMINAL aeeene A 
(8W-20-3) 
ENGINE 
STARTER 
AO 6RD——s MOTOR 
(8W-21-3) 





Al4 
14RD POWER 12DB 
i DISTRIBUTION 
' CENTER C224 
; eae ie 7 IGNITION 
! ! | SWITCH 
I 
! @ $124 ! ! 
| 8W-70-8 ! ACC! 
! 
, I 
" I 
ee: Ee ee i 
A21 
12DB 
: C174 
A21 
14DB 
$203 
© 8W-70-10 
A14 A241 K31 A21 
14RD 14DG 20BR 14DB 
| 
FUEL PUMP 
MODULE 
(8W-30-10) 
ed 2 _. eS rr Tt. Gioo 
oe ee | POWERTRAIN 
| #22 C19 | A2 | PURE RALR 
1 FUSED FUEL PUMP FUSED ! CONTROL 
1 BC+) RELAY IGN switch | MODULE 
CONTROL OUTPUT : 
(RUN/START) | 


‘cos OR SEE ATR oN NONNY RINE ATOE ARR RTE REERNS  SR S A E E E S SR E Re MeN eS ME eee mE Set SE ee EN Ge BE ee ee Gees i se eee ee Se see ces Set ee ee ee ee ee ee ee oe 


SW - 30-9 


80409b7e | J968W-13 














etcimemrnanenenanescaeecamtet 


8W - 30 - 10 —————_ 8 W-30 FUEL/IGNITION SYSTEMS —————-—————— XJ (RHD) 
POTTS Teese" POWER 
BATTERY C151 | DISTRIBUTION 
POSITIVE | } gFuse 8 =" 1 CENTER 
TERMINAL AO 6RD ZO 
(8W-20-3) | 1 8 60A (7) | 
ENGINE | | 
STARTER '--------------- : 
AO 6RD—s= MOTOR 
(8W-21-3) 
FUEL PUMP 
RELAY A21 12DB 
(8W-30-9)] »— 
(OW=11-9)L. fg 0 eee eee eee ; 
A141 | POWER 
1406 | DISTRIBUTION 
WT C151 ryse 1gC151 1 CENTER $124 | 
I 


I 
| 
I 
a ! 
“~S C175 |! (—e-e—))—_+—  A21 DB sg 8W-70-8 
1 
I 


I 
I 
A141 (A15) 15A (A16) |! 
1406 beeen ee ; A21 ! 
VEHICLE i ahi ! 
SPEED ok ! 
CONTROL/ AN 6226 ! 
HORN FR C174 ! 
A241 F12 I 
eth 1406 18DB A21 
(8W-33-3) sts i beer 

















18LB 1406 oS = 
TN 
(1) ~ €307 | 
; \ FUEL 
PUMP | 
MODULE | 
C307 E 
SENSOR SENSOR FUEL 
¥ GROUND SIGNAL SENSE GROUND 
K4 es. ees | 
18BK (3) (5) (6)78 €307 | 
LB 
¥ £203 G4 G4 71 | 
18DB 18DB 14BK (2) 


C110 
ane e556 a i; | $311 EVAP/PURGE 
j _ S223 C317 = c203 @ |gw-70-21| SOLENOID 
e an cnn 
a G4 G4 21 
20DB 18DB 14BK 
18LB { { | $307 
{ c226 ~- clos @ [8w-70-20) C110 
Yr C108 Y Y | (1)5% S140 
K4 G4 G4 val K52 
188K 20DB 18DB 14BK 20PK 
BK 
| $118 G300 
@ |sw-70-6 | 8W-15-8,9 
a - INSTRUMENT = 
188K CLUSTER = 
ge I, aint rere ae errr rete, ee rr ener rer ee ae gr eee pe me ee oT a rene Ter a EC Ie 
7 c100 i OT 7. C165 
‘aay een ee a 1 POWERTRAIN 
| SENSOR LOW | EVAP/ ! mOnULe, 
| GROUND FUEL PURGE —————— 
SENSE : SOLENOID, 
CONTROL =! 


80409b7f | | J968W-13 


XJ(RHD) 


TAC 


MOTOR 
NO. 2 


DRIVER 


8W-30 FUEL/IGNITION SYSTEMS —— 


TAC 
MOTOR 
NO. 3 





TAC 


MOTOR 
NO. 4 


DRIVER DRIVER 





K4 16BK/LB 


7 


- SW - 30-11 


: 


 CuAtiE 
COOLANT 
TEMPERATURE 
K39 K60 K40 K59 - SENSOR 
18GY 18YL 18BR 18VT KA 
RD BK WT BK 18BK 
LB 
© (eu-70-6 
K4 K2 
18BK 161N 
LB BK 
poe nn De nana nnn Dennen nn Te erpare 
| | Se Be EN 
1 alg A10 All A20 A4 A16 ae ei 
TAC TAC LAG IAC SENSOR ECT “MODULE 
i MOTOR MOTOR MOTOR MOTOR GROUND SENSOR co ———— 
NO. 1 NO. 2 NO. 3. NO. 4 SIGNAL 
DRIVER DRIVER DRIVER DRIVER 4 
80409b80 J968W-13 





ENGINE 
STARTER 
MOTOR 
RELAY 
(8W-21-3) 
(8W-11-6) 
T4l T41 
18BR 18B 
YL YL 
| | 
PARK/NEUTRAL ; 
POSITION ! 
SWITCH 
(@W-21-3) 
$119 
8W-70-7 
712 712 712 
14BK 10BK 14BK 
TN TN TN 
G107 
BW-15-5 
— UlUlUCtt~—“—s™SS C100 
a eee eee meen — Ji 
1 A31 A32 A6 
| GROUND GROUND PNP 
! SWITCH 
SENSE 
80409b81 





8W-30 FUEL/IGNITION SYSTEMS — 


en ee ee 


! | 
I 
! GENERATOR | 
| MIL LAMP! 
1 DRIVER DRIVER | 
Ws as esc ke i nak ein ae oll ek 3 
a5) cay 23 
INSTRUMENT 
CLUSTER 
: 
I 
i 
TACH | 
SIGNAL 1 
(a5) xe 6234 
G21 G3 G14 
20GY 20BK —-20PK 
LB WT WT 
vn es a 
G21 G3 G14 
20GY 20BK —_20PK 
LB PK BK 


-XJ(RAD) 


TELLTALE 
CONNECTOR 


I 
I 
1 
I 
{ 
L 


i TELLTALE 
| CONNECTOR 
I 
] 


ne | 


aa ee a. 4s C165 AN C101 | 
TACH MIL GENERATOR UP-SHIFT | “MODULE 
SIGNAL DRIVER — LAMP LAMP» Tee 
DRIVER DRIVER ! 
l 
*NOT USED 


J968W-13 


XJ(RAD) 





CRANKSHAFT 
POSITION 
SENSOR — 
SIGNAL 


5 VOLT 
SUPPLY 


SENSOR 
GROUND 


$116 $114 
@ |8w-70-6| @/8w-70-5 
K6 K4 K24 
20VT 18BK 18GY 
WT LB BK 
$118 
@ |8w-70-6 
K4 
18BK 
LB 
/ ne AS ee 7X 6100 
A17 — AA AS 
| 5 VOLT SENSOR CRANKSHAFT 
! SUPPLY ~ GROUND POSITION 
i SENSOR 
; SIGNAL 
I 
I 
Th saien:scevet scar eesti sui hsm <a Gin imi lem sp ear ‘nd <a: into ei ein 
80409b82 





POSITION 
SENSOR 


CONTROL 
MODULE 


CRANKSHAFT | 


POWERTRAIN 


‘ten vases teen eect 


8W-30 FUEL/IGNITION SYSTEMS — 








— SW - 30-13 
CAMSHAFT 
POSITION 
SENSOR 
C131 
$116 $118 
@ |sw-70-6| @ |8w-70-6 
K6 KA KA4 
20VT 18BK 18TN 
WT LB YL 
NR C100 
M7 Tenn nn  pOWERTRATR 
A17 AA A18 | POWERTRA) 
5 VOLT SENSOR CAMSHAFT | Ee 
SUPPLY GROUND POSITION | MODULE 
SENSOR = 1 
SIGNAL 1 
| 
l 
I 


J968W-13 














8W - 30-14 : 8W-30 FUEL/IGNITION SYSTEMS XJ(RHD) 
INTAKE : “—\ MANIFOLD 
AIR ABSOLUTE 
TEMPERATURE PRESSURE 
SENSOR SENSOR 
"] aa (A) we e121 2 129 
K21 K6 K1 
16BK 20VT 20DG 
RD WT RD 
$116 
@ |8W-70-6 
K6 
20VT 
WT 
K4 
18BK 
LB 
i Na” SS C100 
po---- oe et Jo..----------------------------- = wn er) POWERTRAIN 
I Al15 ‘A4 Al7 A27 ~ CONTROL 
INTAKE SENSOR | 5 VOLT MAP i "MODULE 
| AIR GROUND SUPPLY SENSOR | MODULE 
| TEMPERATURE SIGNAL | : 
SENSOR I 
| SIGNAL 
I 
Le t 


80409b83 } J968W-13 


XJ(RHD) ——————————— 8-30 FUEL/IGNITION SYSTEMS-————————_ 8 W - 0 - 15 


BATTERY THROTTLE 
TEMPERATURE POSITION 
SENSOR SENSOR 

(yee (2) 6169 (3) (1) (2) x C118 





K22 
K118 K6 
18PK 20VT a 
a WT 
$107 
8W-70-4 
7 
K4 K22 
18BK an 
LB ans 
$118 | SiT6 
@ [sw-70-6| | TRANSMISSION 
@ |8u-70-6 CONTROL 
MODULE 
CAVITY D2 
(8W-31-6) 
K4 K6 K22 
18BK 20VT 180R 
LB WT DB 
ag AR 7S 6100 
i C15 Mo ES “ i ' POWERTRAIN 
| BATTERY SENSOR 5 VOLT TPS ! com kot 
| TEMPERATURE GROUND SUPPLY SIGNAL _ MODULE 
! SENSOR 
: 
I 
] 


I 
J 
I 
I 
SIGNAL ! 
I 
I 
l 


80409b84 J968W-13 



























BW - 30-16 8W-30 FUEL/IGNITION SYSTEMS ————— - XJ(RHD) 
ont 1 POWER 
i 
SATTERY | use @ C181 | DISTRIBUTION 
POSITIVE AO 6RD ZO) a 7 CENTER Al 10RD 
TERMINAL ! -_ | 
(8W-20-3) ! on 
| ENGINE | FUSE 20 1 .. 7 
AQ 6RD — grad tay | \—!_ A18 14RD/BK 
I 
(8W-21-3) | newer ws $219 
peennnen nnn : “% 
Al 
12RD 
DISTRIBUTION 
\ AUTOMATIC CENTER 100B cee eT C224 
| SHUT DOWN 7 IGNITION 
RELAY S124 SWITCH 


K51 20DB/YL 


A142 14DG/0R 





A142 A142 A142 A142 A142 A142 A142 
16DG 16DG 16DG ~ 16DG 16DG 16DG 16DG 20DB 
OR OR OR OR OR OR OR YL 


cectineanrenrinnanennceatiinsantenattteaeeetietrat po eneneenemaninnionnernaemanicsannreteit 


a a CC 






aS C165 
i | 1p cg POWERTRAIN 
I 
| INJECTOR «INJECTOR «INJECTOR INJECTOR INJECTOR INJECTOR ASD. ASD! MILE. 
| NO. 1 No.2 NO. 3 NO. 4 NO. 5 NO. 6 RELAY RELAY | “ee 
' DRIVER DRIVER DRIVER DRIVER DRIVER DRIVER OUTPUT CONTROL | 


80409b85 J968W-13 


XJ(RHD) ——— 8W 30 FUEL/IGNITION SYSTEMS —-———— W - 30 - 17 


AUTOMATIC 



















SHUT DOWN 
RELAY | =———_______________ 
(8W-30-16) Pre. 
(8W-11-12) 14DG 
OR 
$122 
8W-70-7 
oe 
A142 A142 
16DG 16DG 
OR OR 
x C168 
A142 
18DG 
OR 
UPSTREAM €119 C437 DOWNSTREAM 
HEATED HEATED 
OXYGEN os OXYGEN 
SENSOR SENSOR 
I 
(2) 
(4) 
I 
(3) 
711 711 K341 KA 
16BK 16BK 18TN 18BK 
WT WT WT LB 
C168 _ C168 
Z11 K4 
16BK 18BK 
WT LB 
| sas $103 | sis 
@ 8W-70-3 @ |8w-70-6| 
' 
vA 711 K341 KA 
18BK 16BK 18TN 18BK 
LB WT WT LB 
G108 
8W-15-5 
OO C100 = "AN €100 
_--J ere a aE AERT RAE ee aia oe) GME NIRAT 
a A24 | CONTROL 1 A25 A4 | CONTROL 
| SENSOR «UPSTREAM | “ona e | DOWNSTREAM SENSOR | “Monae” 
| GROUND HEATED | “Oeehe | HEATED GROUND | =e 
OXYGEN 1 | OXYGEN 
! SENSOR | | SENSOR | 
| _____ SIGNAL | | SIGNAL ! 


80409b86 J968W-13 


8W - 30 - 18 , 


CASE 
GROUND 





IGNITION 
COIL 


8W-30 FUEL/IGNITION SYSTEMS 


AUTOMATIC 
SHUT DOWN 
RELAY 
 (8W-30-16) 
(8W-11-12) 
A142 
14DG 
OR 
gemedasas 
] 
I 
$122 
@ |sw-70-7| ; ASD 
1 RELAY 
| OUTPUT 
(2) 
A142 A142 
16DG 18DG 





XJ(RHD) 


1 GENERATOR 


FIELD 


l 
I 
GENERATOR | 
DRIVER | 


18DG 


is) 
fl 
Bis) 
=) 


18DG 


Cee ee eee een een ee ee Ce 


80409b87 


IGNITION | 
COIL - 


aie POWERTRAIN 


I 
GENERATOR 1 CONTROL 
FIELD ! MODULE 
DRIVER | 
I 


J968W-13 





XJ(RHD) ——————————— 8W--30 FUEL/IGNITION SYSTEMS se SW - 30 - 19 





7 eee l POWER 
: | DISTRIBUTION 
I | CENTER 
any rom in 
TERMINAL AO 6RD F39 18PK/LG— 
(8W-20-3) | 15A  (A13) N C102 
I 
ENGINE (|. WITH WITH 
AO 6RD ——» gel ABS FOG LAMPS 
(8W-21-3) : F39 
Hi 16PK 
7 LG 
LG | 
PARK 
LAMP 
RELAY 
(8W-50-9) 






(16) AY C106 | Pe 










CCD 
BUS (+) 





CCD SCI Sc: TRANS} CONNECTOR 


GROUND GROUND BUS(-) RECEIVE TRANSMIT DIAG 





calli selitcaelliamatlnial asda ae! it OO ca OO LO A A A A CO RS L ontiiecsastiiicmntimnti mastic assed — a a ee mE cee — a a om oe eS = St RE Roe ene 


€132 
i | TRANSMISSION 
| ay uN 1 CONTROL 
—-D20 D21 D21 | Trans « MODULE 
$119 chal to BG 20PK 20PK—i‘|oprag. 
pee i? 7 | SIGNAL 
7S C170 
712 712 712 ! A3 CONTROLLER 
14BK 10BK 14BK 1 scr! ANTI-LOCK 
m Lh 1h | TRANSMIT | BRAKE 
G107 
8W-15-5 
— c100= CONN C165 2 
a oe -----T-ao. qe ___-T_____- To _____-[_=, POWERTRAIN 
A31 A32 C30 C28 ~ C29 C27 CONTROL 
GROUND GROUND CCD CCD SCI SCI ae 


I 
| i 
| i 
3 
| BUS(+) BUS(-) RECEIVE TRANSMIT | MODULE 
! | 
I 


80409b88 J968W-13 


8W - 30 - 20 | 


INSTRUMENT 
CLUSTER 
(8W-40-8) 


80409b89 


en ce i ee ee ee ee 


VSS 


8W-30 FUEL/IGNITION SYSTEMS 





C134 


5 VOLT 





ee aaa ama aaa —""7 POWERTRAIN 


XJ(RAD) 
i VEHICLE 
| SPEED 
' SENSOR 
{ 
C404 
! C134 
K4 
18BK 
LB 
$118 
8W-70-6 
K4 
18BK 
LB 
7S €100 
ee CONTROL 
GROUND MODULE 


‘Stee anaes EMR RG SS GE RE GS eet om Se Se ee ee ee Ge em me GE Se fe aie aes stcy otis coms es seme SE eee ee ce BEE? me fees co eT a em oe ee ee oe ee 


J968W-13 


Xu(RHD) ———_—_—_——-. BW - 


31 TRANSMISSION CONTROL SYSTEM. 


SW - 31-1 


SW-3t TRANSMISSION CONTROL SYSTEM 


DESCRIPTION AND OPERATION 


FOUR-WHEEL DRIVE (4WD) SWITCH 

When the 4WD switch CLOSES, circuit Z1 pro- 
vides ground for the 4WD indicator lamp in. the 
instrument cluster. Circuit F87 connects to, the 
instrument cluster and supplies battery voltage to 
the 4WD indicator lamp. Circuit G107 connects the 
indicator lamp to the 4WD switch. 

On vehicles equipped with the 4.0L engine and an 
automatic transmission, circuit G107 connects to the 
solenoid assembly in the transmission. Circuit G106 


from the solenoid assembly provides ground during 
AWD Full Time operation. 


SHIFT INTERLOCK 

The shift interlock prevents the operator from 
shifting the vehicle out of PARK unless the brake 
pedal is depressed. When the ignition switch is in the 
START or RUN position, circuit A21 feeds circuit F87 
through fuse 26 in the fuse block. Circuit F87 pro- 
vides splices to power the shift interlock. 

When the brake pedal is not depressed, the stop 
lamp switch provides ground for interlock by connect- 
ing circuit K29 to ground circuit Z1. When grounded, 
the interlock prevents shifting the transmission out 
of PARK. When the brake pedal depresses, the stop 
lamp switch disconnects circuits K29 and Z1, remov- 
ing ground from the shift interlock. 


TRANSMISSION CONTROL MODULE—4.0L 
ENGINE ONLY 


Vehicles equipped with the 4.0L engine have. elec- 
tronically controlled solenoids in the automatic trans- 
mission valve body. | 

The Transmission Control Module (TCM) receives 
inputs from the Throttle Position Sensor (TPS) on 
circuit K22 and the stop lamp switch on circuit K29. 
Circuit K4 connects to the TCM to provide ground for 
the TPS signal. The TCM receives the transmission 
output speed sensor signal on circuit T505. Circuit 
Al4 from fuse 6 in the Power Distribution Center 
(PDC) supplies battery voltage to the TCM. Circuit 
Z1 provides ground for the TCM. 

The TCM powers the S1 solenoid on circuit T510, 
the S2 solenoid on circuit T509, and the S3 solenoid 
on circuit T508. Circuit Z1 provides ground for the 
S1, S2, and S3 solenoids. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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8W-33 VEHICLE SPEED CONTROL 


DESCRIPTION AND OPERATION 


VEHICLE SPEED CONTROL 

The Powertrain Control Module (PCM) operates 
the vehicle speed control system. The vehicle speed 
control switches are located in the steering wheel. 

Circuit V32 from cavity C11 of the PCM supplies 
12 volts to the Light Emitting Diode (LED) used for 
the speed control indicator lamp and the vehicle 
speed control switches. Circuit V32 also connects to 
circuit V30 through the stop lamp switch. Circuit 
V30 powers the vehicle speed control servo. 

Circuit V33 from PCM cavity C32 connects to the 
vehicle speed control switches. The switches are 
wired in parallel and each contains a separate resis- 
tor. The voltage level present on circuit V33 (at PCM 
cavity C32) depends on which speed control switch is 
selected. Circuit K4 from PCM cavity A4 supplies 
eround for the speed control switches. 

e When the ON/OFF switch is open, the voltage 
level on circuit V33 at PCM cavity C32 has a nomi- 
nal value of 5.0 volts with a range from 4.8 to 5.0 
volts. 

e When the ON/OFF switch closes, the voltage 
level on circuit V33 at PCM cavity C32 has nominal 
value of 1.51 volts with a range from 1.31 to 1.61 
volts. 

e When the SET/COAST switch closes, the voltage 
level on circuit V33 at PCM cavity C32 has nominal 
value of 3.8 volts with a range from 3.6 to 3.9 volts. 

e When the RESUME/ACCEL switch closes, the 
voltage level on circuit V33 at PCM cavity C32 has 
nominal value of 4.4 volts with a range from 4.2 to 
4.5 volts. 


The PCM controls the vent and vacuum functions 
of the vehicle speed control servo on circuits V35 and 
V36. Depending on the signal it receives from vehicle 
speed control switches, the PCM either applies vac- 
uum to or vents vacuum from the servo. Circuit V36 
from cavity C4 of the PCM sends the vacuum signal 
to the servo. Circuit V35 from cavity C5 sends the 
vent signal. | 

Circuit K29 provides the stop lamp switch sense 
input to the PCM at cavity C24. The stop lamp 
switch connects circuit K29 to ground on circuit Z1. 
When the brake pedal is depressed, the stop lamp 
switch opens and ‘disconnects circuits K29 and Zl, 
and circuits V32 and V30. When the stop lamp 
switch disconnects circuits V32 and V30, power is 
removed from the speed control servo. 


HELPFUL INFORMATION 
Circuit K4 also provides ground for some of the 


engine control sensors that provide inputs to the 
PCM. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. | 
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DESCRIPTION AND OPERATION 


INTRODUCTION 

Four fuses supply power for the Anti-Lock Brake 
System (ABS); fuses 5, 8 and 14 in the Power Distri- 
bution Center (PDC) and fuse 18 in the fuse block. 
Fuses 5, 8 and 14 in the PDC are connected directly 
to battery voltage and are HOT all times. Fuse 18 in 
the fuse block is HOT when the ignition switch is the 
RUN Position. 

In the RUN position, the ignition switch connects 
circuit Al from fuse 8 in the PDC with circuit A388. 
Circuit A388 connects to a bus bar in the fuse block. 
The bus bar feeds circuit B236 through fuse 18. Fuse 
18 is a 2 amp fuse. 

Circuit B236 connects to the coil side of the ABS 
main relay and the Controller, Anti-Lock Brakes 
(CAB). 

Circuit Z1 provides ground for the CAB. Circuit Z1 
connects to cavities B14 and B13 of the CAB. 

Refer to group 5, Brakes for operational descrip- 
tions of ABS system components. 


WHEEL SPEED SENSORS 


The all wheel anti-lock system uses four wheel 
speed sensors; one for each wheel. Each sensor con- 
verts wheel speed into an electrical signal that it 
transmits to the Controller, Anti-Lock Brakes (CAB). 
A pair of twisted wires connect to each sensor to pro- 
vide signals to the CAB. 

Circuits B6 and BY provide signals to the CAB 
from the right front wheel speed sensor. Circuit B6 
which provides the LOW signal connects to cavity B2 
of the CAB. Circuit B7 connects to cavity B1 of the 
CAB and provides the HIGH signal. 

Circuits B8 and B9 provide signals to the CAB 
from the left front wheel speed sensor. Circuit B8, 
which provides the LOW signal, connects to cavity 
B10 of the CAB. Circuit B9 connects to cavity B9 of 
the CAB and provides the HIGH signal. | 

Circuits Bl and B2 provide signals to the CAB 
from right rear wheel speed sensor. Circuit B1 which 
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provides the LOW signal connects to cavity Al2 of 
the CAB. Circuit B2 connects to cavity All and pro- 
vides the HIGH signal. | 

Circuits B4 and B3 provide signals to the CAB 
from the left rear wheel speed sensor. Circuit B3, 
which provides the LOW signal, connects to cavity A9 
of the CAB. Circuit B4 connects to cavity A10O and 
provides the HIGH signal. 


G-SWITCH 


During four-wheel drive operation, the G-switch 
provides deceleration data to the Controller, Anti- 
Lock Brakes (CAB). Refer to Group 5, Brakes for 
additional information. 

Circuits B515, B516, and B517 connect the acceler- 
ation switch to the CAB. Circuits B515 and B5d16 
provide switch states while circuit B517 provides 
ground. At the CAB, circuit B515 connects to cavity 
A6, circuit B516 connects to cavity A7 and circuit 
B517 connects to cavity A2. 


ABS MAIN RELAY 

The ABS main relay is located in the Power Distri- 
bution Center (PDC). When the Controller, Anti-Lock 
Brakes (CAB) grounds the ABS main relay on circuit 
B207, the relay switches to connect circuit A20 from 
PDC fuse 14 to circuit B235. Circuit B236 from fuse 
18 in the fuse block splices to feed the coil side of the 
ABS main relay. Circuit B207 connects to cavity B11 
of the CAB. 

Circuit B235 is double crimped at the ABS main 
relay. One branch of circuit B235 supplies power to 
the coil side of the ABS pump motor relay. The other 
branch of circuit B235 splices to the ABS diode, cav- 
ity B5 of the CAB and to the hydraulic control unit. 


ABS PUMP MOTOR RELAY 


The ABS pump motor relay in the power distribu- 
tion center (PDC) supplies voltage to the ABS pump 
motor. When the ABS main relay energizes, circuit 
B235 supplies battery voltage to the coil side of the 
ABS pump motor relay. The Controller, Anti-Lock 
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Brakes (CAB) provides ground for the relay on circuit 
B116. Circuit B116 connects to cavity B7 of the CAB. 
When the ABS pump motor energizes, it connects 
circuit A1l0 from PDC fuse 5 to circuit B233. Circuit 
B233 supplies battery voltage to the pump motor. 
Circuit Z12 provides ground for the pump motor. 


HYDRAULIC CONTROL UNIT 


When the ABS main relay energizes, two branches 
of circuit B235 splice to supply voltage to the isola- 
tion and dump solenoids in the hydraulic control 
unit. The hydraulic control unit contains three sepa- 
rate isolation solenoids and three separate dump 
solenoids. The Controller, Anti-Lock Brakes (CAB) 
activates the dump and isolation solenoids by provid- 
ing separate ground paths for each. 

The CAB provides a ground path for the rear iso- 
lation solenoid on circuit B251. Circuit B251 connects 
to cavity B4 of the CAB. 

For the right front isolation solenoid, the CAB pro- 
vides a ground path on circuit B249. Circuit B249 
connects to cavity B15 of the CAB. 

On circuit B245, the CAB provides ground for the 
left front isolation solenoid. Circuit B245 connects to 
cavity B18 of the CAB. 

The CAB provides a ground path for the rear dump 
solenoid on circuit B254. Circuit B254 connects to 
cavity B12 of the CAB. 

For the right front dump solenoid, the CAB pro- 
vides a ground path on circuit B248. Circuit B248 
connects to cavity B6 of the CAB. 

On circuit B243, the CAB provides ground for the 
left dump solenoid. Circuit B243 connects to cavity 
B8 of the CAB. 


ABS WARNING LAMP 


Circuit F87 provides power for the ABS warning 
lamp at the instrument cluster. Ground for the ABS 
warning lamp is provided by either the Controller, 
Anti-Lock Brakes (CAB) or by the ABS main relay 
when the relay is not energized. The CAB illumi- 
nates the lamp by providing ground on circuit B205. 
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Circuit B205 splices to connect to circuit B235 
through a diode. When the ABS main relay is not 
energized, it connects circuit B235 to circuit Z12. The 
ground path for the warning lamp is through the 
diode to circuit B235, through the ABS main relay to 
ground on circuit Z12. 

The diode between circuit B205 and B235 prevents 
voltage from flowing to the CAB when the ABS main 
relay switches to.supply power on circuit B235. | 


STOP LAMP SWITCH INPUT 

Circuit L50 from the stop lamp switch provides the 
brake switch input to the Controller, Anti-Lock 
Brakes (CAB). When the brake pedal is depressed, 
the stop lamp switch closes to supply battery voltage 
from circuit L9 to circuit L50. Circuit L50 connects to 
cavity A8 of the CAB. Circuit L9 originates at fuse 2 
in the Power Distribution Center (PDC). 


DATA LINK CONNECTOR 

Circuit D21 from cavity A3 of the Controller, Anti- 
Lock Brakes (CAB) transmits data to the DRB scan 
tool through the data link connector. Circuit D21 is 
double crimped at the data link connector and con- 
nects to cavity C27 of the Powertrain Control Module 
(PCM). 

Through the data link connector, circuits Z11 and 
Z12 provide ground for the DRB scan tool. 

Circuit F39 from fuse 17 in the Power Distribution 
Center (PDC) powers supplies battery voltage to the 
scan tool through the diagnostic connector. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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OUTPUT VALVE VALVE VALVE VALVE VALVE VALVE 
. CONTROL CONTROL CONTROL CONTROL CONTROL CONTROL 
9 8 7 4 3 2 | 
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XJ(RHD) 8W - 40 INSTRUMENT CLUSTER BW - 40-1 
8W-40 INSTRUMENT CLUSTER 
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page page 
DESCRIPTION AND OPERATION LOW FUEL WARNING LAMP ................ 2 
ABS WARNING LAMP ..................00. 2 LOW WASHER FLUID WARNING LAMP........ 3 
BRAKE WARNING LAMP ................... 3 MALFUNCTION INDICATOR LAMP (MIL) ....... 2 
CHARGING SYSTEM WARNING LAMP ........ 2 OIL PRESSURE WARNING LAMP ............ 2 
ENGINE COOLANT TEMPERATURE WARNING SEAT BELT INDICATOR WARNING LAMP ...... 3 
2) | ee a 2 SPEEDOMETER <i: eo eee de bed eve teebeudkes 1 
FOUR-WHEEL DRIVE (4WD) SWITCH ......... 3 TACHOMETER ..... 20.2062 ce nee eeewnaenes 1 
FUEL GAUGE ............0. 00. eee eee 1 TURN SIGNAL INDICATOR LAMPS ........... x 
HELPFUL INFORMATION ................... 4 SCHEMATICS AND DIAGRAMS 
HIGH-BEAM INDICATOR LAMP .............. a WIRING DIAGRAM INDEX .................. 4 
INSTRUMENT CLUSTER ................... 1 
DESCRIPTION AND OPERATION TACHOMETER 


INSTRUMENT CLUSTER 


The instrument cluster contains the gauges and 
warning lamps. All gauges have magnetic move- 
ments. 

When the ignition switch is in the START or RUN 
position, it connects circuit Al from fuse 8 in the 
Power Distribution Center (PDC) to circuit A21. Cir- 
cuit A21 feeds circuit F87 through fuse 17 in the fuse 
block. Circuit Al is HOT at all times. 

Circuit F87 connects to the cluster connector to 
power the gauges and to the telltale connector to 
power the warning lamps. 

Circuit E2 from fuse 25 in the fuse block feeds the 
illumination lamps. Circuit E2 originates at the 
headlamp switch and continues through fuse 25. The 
headlamp switch powers circuit E2 when the parking 
lamps or headlamp are ON. 

Circuit Z1 provides ground for the indicator lamps 
and illumination lamps. 


SPEEDOMETER 


The speedometer and odometer receive a signal 
from the vehicle speed sensor on circuit G7. Circuit 
G7 also connects to the Powertrain Control Module 
(PCM) at cavity B27. 


The tachometer module in the instrument cluster 
operates the tachometer. The Powertrain Control 
Module (PCM) supplies the signal for the tachometer 
on circuit G21. Circuit G21 connects to cavity C31 of 
the PCM. 


FUEL GAUGE 


The fuel level sensor is a variable resistor. Circuit 
G4 connects the fuel level sensor to the fuel gauge in 
the instrument cluster. Circuit F87 from fuse 17 in 
the fuse block supplies voltage to the fuel gauge. The 
fuel level sensor draws voltage from circuit F87 
through the fuel gauge on circuit G4. Circuit G4 con- 
nects to the fuel level sensor. Circuit Z1 provides the 
ground path for the fuel level sensor. 

As current flows through the coils in the fuel 
gauge, it creates a magnetic field. One of the coils in 
the gauge receives fixed current. The other coil is 
connected to the level sensor. The magnetic field con- 
trols the position of the fuel gauge pointer. 

The fuel level sensor contains a variable resistor. 
As the position of the float arm on the fuel level sen- 
sor changes, the resistor changes the current flow 
through second coil in the fuel gauge. A change in 
current flow alters the magnetic field in the fuel 
gauge, which changes the pointer position. 
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HELPFUL INFORMATION 

A separate branch of circuit G4 from the fuel level 
sensor connects to cavity C26 of the Powertrain Con- 
trol Module (PCM). 


LOW FUEL WARNING LAMP 


Circuit G4 connects the fuel level sensor to the fuel 
gauge. The low fuel level module at the rear of the 
gauge monitors resistance in circuit G4. The low fuel 
level module powers an light emitting diode (LED) 
when the resistance in circuit G4 reaches a cali- 
brated level. The LED illuminates the Low Fuel indi- 
cator. Refer to Group 8E for additional information. 


ENGINE COOLANT TEMPERATURE WARNING 
LAMP 


Circuit G20 connects the engine coolant tempera- 
ture warning lamp to the engine coolant temperature 
switch. When the switch closes, battery voltage from 
circuit F87 flows through the lamp to ground through 
the switch on circuit G20. The engine coolant temper- 
ature switch is case grounded to the engine. Circuit 
F87 connects to the instrument cluster connector and 
supplies voltage for the lamp. 


MALFUNCTION INDICATOR LAMP (MIL) 

The Powertrain Control Module (PCM) provides 
eround for the instrument cluster malfunction indica- 
tor lamp on circuit G3. Circuit G38 connects to cavity 
C17 of the PCM. Circuit F87 provides voltage for the 
lamp. The MIL displays the message CHECK 
ENGINE when illuminated. 

For information regarding diagnostic trouble code 
access using the MIL lamp, refer to Group 14, Fuel 
Systems. 
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ABS WARNING LAMP 


Circuit F87 provides power for the ABS warning 
lamp at the instrument cluster. Ground for the ABS 
warning lamp is provided by either the Controller, 
Anti-Lock Brakes (CAB) or by the ABS main relay 
when the relay is not energized. The CAB illumi- 
nates the lamp by providing ground on circuit B205. 

Circuit B205 splices to connect to circuit B235 
through a diode. When the ABS main relay is not 
energized, it connects circuit B235 to circuit Z12. The 
eround path for the warning lamp is through the 
diode to circuit B235, through the ABS main relay to 
eround on circuit Z12. 

The diode between circuit B205 and B235 prevents 
voltage from flowing to the CAB when the ABS main 
relay switches to supply power on circuit B235. 


CHARGING SYSTEM WARNING LAMP 

The Powertrain Control Module (PCM) provides 
ground for the generator lamp in the instrument 
cluster on circuit G14. Circuit G14 connects to cavity 
C16 of the PCM. 


OIL PRESSURE WARNING LAMP 


The case grounded oil pressure switch connects to 
circuit G6. Circuit G6 connects to the oil pressure 
warning lamp. Circuit F87 connects to the instru- 
ment cluster connector and supplies battery voltage 
to oil pressure lamp. 

When the oil pressure switch closes, battery volt- 
age flows through the warning lamp to ground 
through the switch, illuminating the lamp. 
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LOW WASHER FLUID WARNING LAMP 


Circuit G29 connects the low washer fluid switch 
to the warning lamp in the instrument cluster. Cir- 
cuit F12 supplies battery voltage to the switch. 

When the low washer fluid switch closes, it con- 
nects circuits G29 and F12. Battery voltage from cir- 
cuit F12 powers the low washer fluid lamp. Circuit 
Z1 at the instrument cluster provides ground to illu- 
minate the warning lamp. 


SEAT BELT INDICATOR WARNING LAMP 


The seat belt indicator warning lamp is activated 
by the buzzer module on circuit G1l. Circuit G11 
supplies power to instrument cluster for the lamp. 
Circuit Z1 provides ground for the lamp at the clus- 
ter. 

The buzzer module powers circuit G11 after it 
receives an input on circuit G10 indicating the seat 
belt switch is open. 


_ HIGH-BEAM INDICATOR LAMP 


Circuit L3 supplies power for the high beam indi- 
cator lamp. The ground path for the lamp is through 
circuit Z1. Circuit Z1 provides ground for the indica- 
tor lamp at the cluster. 
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TURN SIGNAL INDICATOR LAMPS 
Circuits L61 and L60 power for the turn signal 

indicator lamps. Circuit L61 powers the left indicator 

lamp. Circuit L60 powers the right indicator lamp. 


Circuit Z1 provides ground for the lamps. 


BRAKE WARNING LAMP 


Circuit F87 supplies power to the park brake lamp. 
Ground for the park brake lamp is supplied through 
the case grounded park brake switch or brake warn- | 
ing switch on circuit G9. Circuit G9 connects to the 
brake warning lamp at the instrument cluster. 


FOUR-WHEEL DRIVE (4WD) SWITCH 

When the 4WD switch CLOSES, circuit Z1 pro- 
vides ground for the 4WD indicator lamp in the 
instrument cluster. Circuit F87 connects to the 
instrument cluster and supplies battery voltage to 
the 4WD indicator lamp. Circuit G107 connects the 
indicator lamp to the 4WD switch. 

On vehicles equipped with the 4.0L engine and an 
automatic transmission, circuit G107 connects to the 
solenoid assembly in the transmission. Circuit G106 
from the solenoid assembly provides ground during 


AWD Full Time operation. 
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DESCRIPTION AND OPERATION (Continued) 


HELPFUL INFORMATION you are looking for is not found here, refer to section 
e If the warning lamps don’t operate, check fuse | 8W-02 for a complete list of all components shown in 
17 in the fuse block. the wiring diagrams. 


e If the illumination lamps don’t operate, check 
fuses 9 and 19 in the fuse block. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
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DIAGRAM INDEX 
Component Page 
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AGS DICUG oan dtacnc annie vet arenseenneyaeees 8W-40-11 
ABS Main Relay (PDC)............ eipatee ei ene 8W-40-11 
Brake Warning Lamp Switch................... 8W-40-12 
Buzzer Module............ 0... cece eee eee 8W-40-6, 12 
Controller Anti-Lock Brake. ...............0005. 8W-40-11 
Engine Coolant Temperature Sending Unit.......... 8W-40-8 
Engine Oil Pressure Switch. ..................2. 8W-40-8 
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FUSE 25: cu pe noua ewe dee pd nee cab Gouda bebe 8W-40-6 
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SW - 40-5 
Component Page 
FUSE GO (POG acu caqns ee enray core a eaeses 8W-40-10, 13 
FSG 43 17 UG) od. vauteeee deed eende eee tt oneees 8W-40-6 
FUSE 10 (POG) sca«besness sha saneheearaese se 8\WW-40-10 
Pleadiamp SWITCH ewes axe aces cawe ee eee etew abe as 8W-40-6 
IONITON SWIHCN. << ics0ii4varcataspae eens 8W-40-10, 12, 13 
Instrument Cluster........ ae hee 8W-40-6, 7, 8, 9, 13 
Low Washer Fluid Level Switch................. 8-40-10 
Park Brake Switch .... 0.0.0.0... 0.0. cc eee eee ees 8W-40-12 
Powertrain Control Module.................. 8W-40-8, 12 
Telltale Connector....... pee ree 8W-40-10, 11, 12, 13 
Valve Body Solenoids............. 0-0-0200 ae. 8W-40-11 
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8W-41 HORN/CIGAR LIGHTER 


DESCRIPTION AND OPERATION 
HORN 


The horn system uses two switches and horn relay. 
The horn switches are on the steering wheel. 

Circuit A7 from fuse 4 in the Power Distribution 
Center (PDC) feeds a fuse block bus bar that powers 
circuit X4 through fuse 5 in the fuse block. Circuit 
X4 is HOT at all times and powers the coil and con- 
tact sides of the horn relay. 

When the case grounded horn switch is depressed, 
circuit X8 provides ground for the coil side of the 
relay and the contacts CLOSE. When the contacts 
CLOSE, circuit X2 supplies voltage to the case 
grounded horns. 


HELPFUL INFORMATION 

e The horn switches are grounded to the steering 
wheel. 
_e Circuit X4 is double crimped at the coil side of 
the horn relay. 

e Check fuse 4 in the PDC and fuse 5 in the fuse 
block. 


CIGAR LIGHTER 7 

In the ACCESSORY or RUN position, the ignition 
switch supplies voltage to fuse 13 in the fuse block 
on circuit A48. Fuse 13 feeds circuit F85 which con- 
nects to the cigar lighter. When the lighter is 
depressed, the contacts inside of the lighter element 
close and voltage flows to ground on circuit Z1. 


HELPFUL INFORMATION 

e In the ACCESSORY or RUN position, the igni- 
tion switch connects circuit Al from fuse 8 in the 
PDC with circuit A48. 

e Circuit F85 also powers the radio and LCD 
relay. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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GENERAL INFORMATION 
INTRODUCTION 


The wiring diagrams in this section are divided 
into two sub-sections; Heater only, and A/C and 
Heater. When referring to the wiring diagrams, 
ensure that you use the correct sub-section. 


DESCRIPTION AND OPERATION 


BLOWER MOTOR—HEATER ONLY 

In the RUN or ACCESSORY position, the ignition 
switch connects circuit Al from fuse 8 in the PDC to 
circuit A48. Circuit A48 supplies battery voltage to 
fuse 4 in the fuse block. Fuse 4 supplies power to the 
heater control switch on circuit C7. 

Circuit C43 from the heater control switch splices 
to supply voltage to the blower motor switch and the 
blower motor resistor block. The blower motor switch 
has four positions; HIGH, M1, M2, or LOW. 

When the blower motor switch is in the LOW posi- 
tion, circuit C43 from the heater control switch sup- 
plies voltage to the resistor block. Voltage does not 
pass through the blower motor switch in the LOW 
position. 

In the M1 position, the blower motor switch sup- 
plies voltage to the resistor block on circuit C4. From 
circuit C4, voltage passes through three resistors in 
the resistor block to the blower motor on circuit Cl. 

In the M2 position, the blower motor supplies volt- 
age to the resistor block on circuit C6. From circuit 
C6 voltage flows through two resistors to the blower 
motor on circuit Cl. 

In the HIGH position, the blower motor switch con- 
nects directly to the blower motor on circuit C1. Volt- 
age does not pass through the resistor block. 

Circuit Z1 provides ground for the blower motor. 


BLOWER MOTOR—A/C-HEATER 

In the RUN or ACCESSORY position, the ignition 
switch connects circuit Al from fuse 8 in the PDC to 
circuit A48. Circuit A48 supplies battery voltage to 


fuse 4 in the fuse block. Fuse 4 supplies power to the 
A/C-Heater control switch on circuit C7. 

Circuit C43 from the A/C-heater switch splices to 
supply voltage to the blower motor switch and the 
blower motor resistor block. The blower motor switch 
has four positions; HIGH, M1, M2, or LOW. 

When the blower motor switch is in the LOW posi- 
tion, circuit C43 from the A/C-Heater switch supplies 
voltage to the resistor block. Voltage does not pass 
through the blower motor switch in the LOW position 

In the M1 position, the blower motor switch sup- 
plies voltage to the resistor block on circuit C4. From 
circuit C4, voltage passes through three resistors in 
the resistor block to the blower motor on circuit C1. 

In the M2 position, the blower motor supplies volt- 
age to the resistor block on circuit C6. From circuit 
C6 voltage flows through two resistors to the blower 
motor on circuit Cl. 

In the HIGH position, the blower motor switch con- 
nects directly to the blower motor on circuit C1. Volt- 
age does not pass through the resistor block. 

Circuit Z1 provides ground for the blower motor. 


A/C COMPRESSOR 

When the ignition switch is in the ACCESSORY or 
RUN position it connects circuit Al from fuse 8 in 
the Power Distribution Center (PDC) to circuit A48. 
Circuit A48 powers circuit C7 through fuse 4 in the 
fuse block. When the A/C-heater control switch is 
moved to an A/C position or the defrost position, it — 
connects circuit C7 to circuit C90. Circuit C90 pro- 
vides the A/C select signal to cavity C23 of the Pow- 
ertrain Control Module (PCM). 

Circuit C90 also connects to the A/C cycling switch. 
Circuit C21 from the cycling switch connects to the 
low pressure switch. If the low pressure switch is 
closed, it completes a path from the cycling switch to 
the PCM on circuit C21. Circuit C21 provides the A/C 
request signal to cavity C22 of the PCM. Circuit Z1 
provides ground for the cycling switch. 

After receiving the A/C request signal, the PCM 
supplies ground for the A/C compressor clutch relay 
on circuit C13. Circuit C13 connects to cavity C1 of 
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the PCM. Circuit F12 from the fuse 18 in the PDC 
supplies battery voltage to the coil side of the A/C 
compressor clutch relay when the ignition switch is 
in the START or RUN position. When the PCM 
grounds the relay, the contacts close and connect cir- 
cuit A1l7 from fuse 10 in the PDC to circuit C3. Cir- 
cuit C3 feeds the case grounded A/C compressor 
clutch. 

Also, after receiving the A/C request signal, the 
PCM supplies ground for the coil side of the radiator 
fan relay on circuit C27 (4.0L engine). Circuit C27 
connects to cavity C2 of the PCM. Circuit F12 sup- 
plies battery voltage to the coil side of the relay when 
the ignition switch is in the START or RUN position. 

When the PCM grounds the coil side of the radia- 
tor fan relay, the contacts close and connect circuit 
F141 from fuse 15 in the PDC to circuit C25. Circuit 
C25 feeds the radiator fan motor. Circuit Z1 provides 
eround for the motor. 


RADIATOR FAN RELAY AND MOTOR 
In the START or RUN positions, the ignition 
switch connects circuit Al from fuse 8 in the Power 


8W - 42 AIR CONDITIONING/HEATER 
DESCRIPTION AND OPERATION (Continued) 


XJ(RAD) 


Distribution Center (PDC) to circuit A21. Circuit A21 
powers a bus bar in the PDC that feeds circuit F12 
through fuse 18. Circuit F12 feeds the coil side of the 
radiator fan relay (4.0L engine). 

The Powertrain Control Module (PCM) supplies 
ground for the coil side of the radiator fan relay on 
circuit C27. Circuit C27 connects to cavity C2 of the 
PCM. 

When the PCM grounds the coil side of the radia- 
tor fan relay, the contacts CLOSE and connect circuit 
F141 from fuse 15 in the PDC to circuit C25. Circuit 
C25 feeds the radiator fan motor. Circuit Z1 provides 
ground for the radiator fan motor. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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DESCRIPTION AND OPERATION 


INTRODUCTION 


Circuit M1 supplies power to the glove box lamp, 
dome lamp, courtesy lamps, reading lamps, cargo 
lamp and vanity lamps. Circuit A6 from 19 in the 
Power Distribution Center (PDC) powers circuit M1. 

Circuit E2 supplies power for the instrument panel 
illumination lamps. 


IGNITION SWITCH KEY-IN HALO LAMP 


The time delay relay is used to allow a time-ON 
function for the ignition switch key-in halo lamp. Cir- 
cuit A6 from fuse 19 in the Power Distribution Cen- 
ter (PDC) connects to circuit M1. Circuit M1 supplies 
power to the time delay relay. 

Circuit M2 provides ground for the time delay 
relay through the right and left door jamb switches 
and the headlamp switch. When a door is opened, or 
the headlamp switch is moved to the dome lamp 
position, a ground path is provided for the relay on 
circuit M2. This energizes the relay, causing the con- 
tacts to close. 

When the relay contacts close, power is provided 
through the relay to circuit M50. The M50 circuit 
supplies current to the ignition switch key-in halo 
lamp. Circuit Z1 provides ground for the lamp. 


INSTRUMENT PANEL ILLUMINATION LAMPS 


Circuit E2 from the headlamp switch splices to 
supply power to the following illumination lamps: 

e Transmission range indicator lamp 
Transfer case range indicator lamp 
A/C-Heater switch lamp 
Rear window defogger switch lamp 
Rear wiper switch lamp 
Fog lamp switch lamp 

Fuse 25 in the fuse block protects circuit E2. Cir- 
cuit Z1 provides ground for all of the illumination 
lamps. 7 
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HELPFUL INFORMATION 

Circuit E2 also supplies power to the radio, LCD 
relay and the illumination lamps in the instrument 
cluster. | | 


GLOVE BOX LAMP | 

Circuit A6 from fuse 19 in the Power Distribution 
Center (PDC) connects to circuit M1. Circuit M1 pow- 
ers the glove box lamp. A case grounded switch, in 
series after the lamp, closes when the glove box door 
is opened. The switch completes a path to ground on 
circuit Z1. 


UNDERHOOD LAMP 


Circuit A6 from fuse 19 in the Power Distribution 
Center (PDC) supplies battery voltage for the under- 
hood lamp. A mercury switch, in series after the 
lamp, connects the lamp to ground on circuit Z1. 
When the hood is raised, mercury inside the switch 
moves to a position where it connects circuit M1 to 
eround circuit Z1, illuminating the lamp. 


CARGO LAMP, COURTESY LAMPS, AND DOME 
LAMP | | 

Circuit A6 from the fuse 19 in the Power Distribu- 
tion Center (PDC) connects to circuit M1. Circuit M1 
powers the cargo lamp, courtesy lamps and dome 
lamp. The M1 circuit is HOT at all times. The 
ground path for the lamps is provided in three differ- 
ent ways. 

One way is through the door jamb switches. Circuit 
M2 connects to the door jamb switches to the dome 
lamp and cargo lamp. The switches are connected to 
ground circuit Zl. When a door is opened, the 
plunger in the switch closes, completing a path to 
ground. 

The second way is through the liftgate switch. Cir- 
cuit G71 connects to circuit M2 at the cargo lamp 
connector. Circuit G71 connects to the liftgate switch. 
The liftgate switch connects to ground circuit Z1. 
When the lift gate opens, the plunger in the switch 
closes, completing a path to ground. 
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The third ground path is through the headlamp 
switch. Circuit M2 is spliced in with the headlamp 
switch. When the operator turns the headlamp 
switch to the dome lamp ON position, a ground path 
is provided through the switch. 


READING LAMPS 

Circuit A6 from fuse 19 in the Power Distribution 
Center (PDC) connects to circuit M1. Circuit M1 pow- 
ers the reading lamps. Circuit M1 is HOT at all 
times. When the operator depresses the reading 
lamp, the reading lamp switch closes and supplies 
eround on circuit Z1. 


BUZZER MODULE 


The buzzer module sounds an audible warning 
tone. The tone sounds for seat belt warning and 
when the ignition key is in the ignition switch while 
the drivers door is open. The tone also sounds when 
the ignition key is in the ON position while the driv- 
ers side seat belt is not buckled. Lastly, the tone 
sounds when the headlamps are ON when the igni- 
tion is OFF. Refer to Group 8U for system operation. 

When the ignition switch is in the RUN or START 
position, circuit F87 from fuse 26 in the fuse block 
supplies power to the buzzer module. Circuit A21 
from the ignition switch supplies power to fuse 26. 

Circuit L7 from fuse 9 in the fuse block also sup- 
plies power to the buzzer module. Circuit A3 from 
fuse 13 in the Power Distribution Center (PDC) pow- 
ers fuse 9. 

When the parking lamps or headlamps are ON, the 
headlamp switch connects circuit G26 with circuit 
M11. Circuit M11 connects to the buzzer module. Cir- 
cuit G26 can also connect to circuit M11 through the 
key-in switch. 


DESCRIPTION AND OPERATION (Continued) 


___—. XJ(RHD) 


If the headlamps are ON, and the drivers door 
opens, ground for the buzzer module is on circuit G26 
from the headlamp switch through the door jamb 
switch to circuit Z1. 

If the headlamps are OFF with the key in the igni- 

tion while the drivers side door is open, ground for 
the buzzer module is supplied through the key-in 
switch. The ground path is over circuit M11, through 
the closed key-in switch to circuit C26. From circuit 
C26, the ground path continues through the drivers 
door jamb switch to circuit Z1. 

Circuit Gil from the buzzer module powers the 
seat belt warning lamp in the instrument cluster. 
Circuit Z1 at the instrument cluster provides ground 
for the lamp. 

Circuit G10 from the buzzer connects to the seat 
belt switch. When the seat belt switch closes a path 
to ground is completed on circuit Z1 and the tone 
sounds momentarily. 

Circuit Z1 also grounds the buzzer module. 


HELPFUL INFORMATION 
Circuit F87 also powers the instrument cluster and 
the headlamp delay module. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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DESCRIPTION AND OPERATION 


RADIO OPERATION 

When the ignition switch is in the ACCESSORY or 
RUN position, it connects circuit Al from fuse 8 in 
the Power Distribution Center (PDC) to circuit A48. 
Circuit A48 powers circuit F85 through fuse 13 in the 
fuse block. Circuit F85 powers the radio. 

Circuit Z1 provides ground for the radio. The 
antenna connects to the rear of the radio. 


RADIO MEMORY 

Circuit A6 from fuse 19 in the Power Distribution 
Center (PDC) connects to circuit M1. Circuit M1 sup- 
plies power for the radio memory. Circuits A6 and 
M1 are HOT at all times. 


RADIO ILLUMINATION 


Circuit E2 supplies battery voltage to the radio 
illumination lamps when the headlamps or parking 
lamps are on and the dimmer switch is in the Low or 
On positions. 

Circuit X5 supplies battery voltage for the radio 
clock and station frequency display. Circuit X5 origi- 
nates at the radio illumination relay and is fed by 
either circuit F85 or circuit E2 depending on the 
switch position inside the relay. 

When the headlamps and parking lamps are off, 
the radio illumination relay is in its normal At Rest 
position. In the At Rest position, the relay connects 
circuit F85 from fuse 13 in the fuse block to circuit 
X5. 

When the headlamps or parking lamps are on, cir- 
cuit L90 from the headlamp switch supplies battery 
voltage to the coil side of the radio illumination relay. 
Circuit Z1 provides ground for the coil side of the 
relay. _ 

When voltage is present on circuit L90, the radio 
illumination relay switches from its At Rest position 
to connect circuit E2 to circuit X5. 


HELPFUL INFORMATION 
e Circuit A48 supplies voltage to fuse 13 in the 
fuse block for circuit F85 when the ignition switch is 


in the ACCESSORY or RUN positions. In these posi- 
tions, the ignition switch connects circuit Al from 
fuse 8 in the PDC to circuit A48. | 
e Circuit A3 from fuse 13 in the PDC supplies 
power to the fuse block for fuse 9. Fuse 9 protects cir- 
cuit L7. When the headlamps or parking lamps are 
ON, the headlamp switch connects circuit L7 to cir- 
cuit L90. When the adjustable dimmer switch is in 
the LOW to ON positions, it internally connects cir- 
cuit L7 to circuit E2. Circuit E2 powers fuse 25 in 
the fuse block. Circuit E2 continues through fuse 25. 


SPEAKERS 


There are 3 different radio packages. The standard 
radio package includes 2 speakers; one in each front 
door. The four speaker system uses speakers in each 
front door plus two speakers in the instrument panel. 
The six speaker system has the front door speakers, 
sound bar speakers and two speakers in the instru- 
ment panel. 


BASE RADIO 

Vehicles with the base radio have a jumper 
between the radio and the instrument panel connec- 
tors. The jumper simulates rear speaker load. 

Circuit X53 feeds the speaker in the left front door. 
Circuit X55 is the return from the speaker to the 
radio. 

Circuit X54 feeds ie right front door speaker. Cir- 
cuit X56 is the return from the speaker to the radio. 


FOUR SPEAKER SYSTEM 

Circuit X53 feeds the speaker in the left front door 
and the speaker in the left side of the instrument 
panel. Circuit X55 is the return from the speakers to 
the radio. Circuits X53 and X55 are double crimped 
at the instrument panel speaker and connect to the 
door speaker. 

Circuit X54 feeds the right front dear speaker and 
the speaker in the right side of the instrument panel. 
Circuit X56 is the return from the speakers to the 
radio. Circuits X54 and X56 are double crimped at 
the instrument panel speaker and connect to the 
door speaker. 


OW - 47-2 


SIX SPEAKER SYSTEM 

Circuit X53 feeds the left speaker in the instru- 
ment panel. The X53 circuit is double crimped at the 
instrument panel left speaker and branches to the 
left front door speaker. Circuit X55 is the return to 
the radio from the instrument panel left speaker and 
left front door speaker. Circuit X55 is double crimped 
at the instrument panel left speaker. 

Circuit X54 feeds the right speaker in the instru- 
ment panel. The X54 circuit is double crimped at the 
instrument panel right speaker and branches to the 
right front door speaker. Circuit X56 is the return to 
the radio from the instrument panel right speaker 
and right front door speaker. Circuit X56 is double 
crimped at the instrument panel right speaker. 


sW - 47 AUDIO SYSTEM ———__—— 
DESCRIPTION AND OPERATION (Continued) 


—_—_— XJ(RHD) 


Circuit X51 feeds the left rear speaker. Circuit X57 
is the return from the speaker to the radio. 

Circuit X52 feeds the right rear speaker. Circuit 
X58 is the return from the speaker to the radio. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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8W-48 REAR WINDOW DEFOGGER 


DESCRIPTION AND OPERATION 
REAR WINDOW DEFOGGER 


The rear window defogger relay supplies power to 
heated rear window grid. Circuit F83 from fuse 14 in 
the fuse block supplies power to the rear window 
defogger relay when the ignition switch is in the 
ACCESSORY or RUN position. 

When the operator depresses the rear- window 
defogger switch, the contacts inside the switch 
momentarily close and circuit C80 connects the 
switch to the relay. This causes the relay to change 
state and complete a circuit to energize the coil side 
of the relay and start the relay timer. 

Circuit F82 from fuse 2 in the fuse block supplies 
voltage to the coil and contact sides of the relay. Cir- 
cuit Z1 provides ground for the relay. 

When the rear window defogger relay energizes, 
the contacts inside the relay close and connect circuit 
F82 to circuit C15. Circuit C15 splices to the power 
the rear window defogger grid and the indicator lamp 


in the rear window defogger switch. Circuit Z1 pro- 
vides ground for the rear window defogger grid. 


HELPFUL INFORMATION | 
e When the ignition switch is in the ACCESSORY 
or RUN position, it connects circuit Al from fuse 8 in 
the Power Distribution Center (PDC) to circuit A48. 
e Check for broken grid lines on the window. 
e Check for a broken bus bar or disconnected 
leads at the rear window. 
e Check for a good ground. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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DESCRIPTION AND OPERATION | 
PARKING LAMPS 


Circuit A3 from fuse 18 in the Power Distribution 
Center (PDC) connects to a bus bar in the fuse block 
which feeds circuit L7. Fuse 9 in the fuse block pro- 
tects circuit L7. 

The headlamp switch has three positions: ON, 
PARK (parking lamps) and OFF, plus a dimmer 
switch. When the headlamp switch is in the PARK or 
ON position, the switch connects circuit L7 to circuit 
L90. From the headlamp switch, circuit L90 branches 
to power the front parking lamps and rear tail 
lamps, side marker lamps, and rear license plate 
lamps. 


GROUND CIRCUIT 

Circuit Z1 provides a ground for the parking 
lamps. The Z1 circuit also provide ground for the 
headlamps. 


HELPFUL INFORMATION 

e Check fuse 13 in PDC. 

e Check fuse 9 in the fuse block. 

e When the headlamp switch is in the PARK or 
ON position, the dimmer circuit, L7, also connects to 
circuit E2. Circuit E2 continues through fuse 19 in 
the fuse block. Circuit E2 powers the illumination 
lamps. 


HEADLAMPS 

The headlamp switch has three positions: ON, 
PARK (parking lamps) and OFF. Circuit A3 from fuse 
13 in the Power Distribution Center (PDC) connects 
to the headlamp switch and feeds the circuit L7 
through fuse 9 in the fuse block. Circuit L7 connects 
to the headlamp switch. 

Circuit A3 also splices to feed circuit L11 through 
fuse 10 in the fuse block. Circuit L11 connects to the 
dimmer switch circuitry in the multi-function switch. 

Circuit A3 also supplies battery voltage to the 
- headlamp switch. The headlamp switch has an inter- 
nal circuit breaker that connects circuit A3 to circuit 


F34. Circuit F34 connects to the dimmer switch cir- 
cuitry in the multi-function switch. 


HEADLAMP SWITCH IN OFF OR PARKING 
LAMP POSITION 

Circuit L11 connects to the dimmer switch portion 
of the multi-function switch. Circuit L11 supplies 
power for the high beams on circuit L3 when the 
operator flashes the headlamps with the turn signal 
stalk of the multi-function switch. | 


HEADLAMP SWITCH IN ON POSITION 

When the headlamp switch is in the ON position, 
circuit A3 from fuse 18 in the PDC connects to circuit 
F34. Circuit F34 connects to the dimmer switch por- 
tion of the multi-function switch and feeds circuit L4. 
Circuit L4 powers the low beam of the headlamps. 

When the operator selects high beam operation 
with the turn signal stalk of the multi-function 
switch, circuit L11 connects to the L3 circuit. Circuit 
L3 powers high beam operation. 


HEADLAMP GROUND 

Circuit Z1 provides ground for both the right and 
left headlamps. Circuit Z1 also supplies ground for 
the fog lamps, if equipped. 


HELPFUL INFORMATION 

e Check fuse 13 in the PDC. 

e The headlamp switch has an internal circuit 
breaker. 


HEADLAMP DELAY MODULE 

When the operator turns off the ignition switch 
and then turns off the headlamp switch, the head- 
lamp delay module powers the headlamps for approx- 
imately 45 seconds. 

When the ignition switch is in the RUN position, 
circuit A21 powers circuit F87 through fuse 26 in the 
fuse block. Circuit F87 supplies the IGNITION 
ON/OFF signal to the headlamp delay module. Cir- 
cuit Z1 provides ground for the module. 

When the headlamp delay module activates, it con- 
nects circuit X4 from fuse 5 in the fuse block to cir- 
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cuit F34. Circuit F34 connects to circuit L4 through 
the headlamp dimmer switch circuit L4. Circuit L4 
powers the low beams of the headlamps. 


HELPFUL INFORMATION 

Circuit A7 from fuse 3 in the PDC supplies voltage 
to the fuse block bus bar that powers circuit X4 
through the fuse in cavity 5. 


FOG LAMPS | Meg 


The fog lamps are controlled by the fog lamp 
switch, park lamp relay and high beam relay. The fog 
lamps operate only when the headlamp switch is in 
the ON position, and the operator has selected low- 
beam operation. When the headlamps are in high- 
beam operation, the fog lamps will not operate. 

Circuit F39 from fuse 17 in the Power Distribution 
Center (PDC) supplies voltage to the contact side of 
the park lamp relay. 

Circuit L90 supplies power to the coil side of the 
park lamp relay. Circuit L35 connects to the coil side 
of the relay and to circuit Z1 through the fog lamp 
switch. Ground for the coil side of the relay is pro- 
vided on circuit Z1 through the fog lamp switch. 

When the fog lamp switch CLOSES, the park lamp 
relay contacts CLOSE and circuit F39 passes through 
the relay to the contact side of the high beam relay. 


sW - 50 FRONT LIGHTING ——————— 
DESCRIPTION AND OPERATION (Continued) 


—_— XJ(RHD) 


When the headlamp high beams are OFF, the high 
beam relay is not energized and voltage flows 
through the normally closed contacts to circuit L39. 

Circuit L39 supplies voltage to the fog lamps. Cir- 
cuit Z1 provides ground for the fog lamps. 

If the high beam lamps are ON, circuit G465 ener- 
gizes the high beam relay. When the high beam relay 
energizes, the contacts open and power is not sup- 
plied to the fog lamps. Circuit Z1 provides ground for 
the coil side of the high beam relay. | 

Circuit E2 provides voltage for the illumination 
lamp in the fog lamp switch. 


HELPFUL INFORMATION 
Circuit L3 splices to power circuit G465. Circuit L3 
powers the high beam circuit of the headlamps. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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DIAGNOSIS AND TESTING 
TAIL LAMPS AND REAR LICENSE PLATE LAMPS 


Circuit A3 from fuse 13 in the Power Distribution 
Center (PDC) connects to a bus bar in the fuse block 
which feeds circuit L7. Fuse 9 in the fuse block pro- 
tects circuit L7. 

The headlamp switch has three positions: ON, 
PARK (parking lamps) and OFF, plus a dimmer 
switch. When the headlamp switch is in the PARK or 
ON position, the switch connects circuit L7 to circuit 
L90. From the headlamp switch, circuit L90 branches 
to power the front parking lamps and rear tail 
lamps, side marker lamps, and rear license plate 
lamp. 


GROUND CIRCUIT 
Circuit Z1 provides a ground for the parking 
lamps, tail lamps, and rear license plate lamp. 


HELPFUL INFORMATION 

e Check fuse 18 in PDC. 

e Check fuse 9 in the fuse block. 

e When the headlamp switch is in the PARK or 
ON position, circuit L7 also connects to circuit E2. 
Circuit E2 continues through fuse 25 in the fuse 

block. Circuit E2 powers the illumination lamps. 


STOP LAMPS AND CHMSL LAMPS 


Circuit L9 from fuse 2 in the Power Distribution 
Center (PDC) connects to the stop lamp switch. 
When the operator depresses the brake pedal, the 
stop lamp switch closes and connects circuit L9 to 
circuit L50. Circuit L50 connects to the stop lamps 
and Center High Mounted Stop Lamps (CHMSL). 
Circuit Z1 provides a ground for the stop lamps. 


HELPFUL INFORMATION 

e Check fuses 2 in the PDC. | 

e Check for continuity across the stop lamp switch 
when it is closed. 


BACK-UP LAMPS 

In the START or RUN position, the ignition switch 
connects circuit Al from fuse 8 in the Power Distri- 
bution Center (PDC) to circuit A21. Circuit A21 feeds 
a bus bar in the PDC that powers circuit F12 
through fuse 18. 

Circuit F12 supplies power to the back-up lamp 
switch (part of the Park/Neutral position switch). 
When the operator puts the transmission in 
REVERSE, the switch connects circuit F12 to circuit 
L10. Circuit L10 feeds the back-up lamps. Circuit Z1 
provides ground for the back-up lamps. 


HELPFUL INFORMATION 
e Check fuses 8 and 18 in the PDC. | 
e Check for continuity across the back-up lamp 
switch when it is closed. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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DESCRIPTION AND OPERATION 


TURN SIGNALS 


When the operator selects the right turn signal, 
the multi-function switch connects power from circuit 
L5 to circuit L60. Circuit L60 feeds the right front 
and right rear turn signal lamps. Circuit L60 also 
splices to power the right turn signal indicator lamp 
on the instrument cluster. 

When the operator selects the left turn signal, the 
multi-function switch connects power from circuit L5 
to circuit L61. Circuit L61 feeds the left front and 
left rear turn signal lamp. Circuit L61 also splices to 
power the left turn signal indicator lamp on the 
instrument cluster. 

Circuit Z1 provides ground for the turn signal 
lamps. 


HELPFUL INFORMATION 

e The turn signal lamps are the same lamps used 
for the hazard flasher. 

e Check fuse 8 in the PDC if the turn signals do 
not operate. 


COMBINATION FLASHER 

In the ACCESSORY or RUN position, the ignition 
switch connects circuit Al from fuse 8 in the Power 
Distribution Center (PDC) to circuit A21. Circuit A21 
connects to the combination flasher. When the turn 
signals operate, the combination flasher connects cir- 
cuit A21 to circuit L5. Circuit L5 powers the turn sig- 
nals through the multi-function switch. The multi- 
function switch supplies voltage to the turn signals 
and side marker lamps on circuits L60 and L61. 

Circuit L9 from fuse 2 in the PDC supplies battery 
voltage to the combination flasher for the hazard 
lamps. When the hazard flashers operate, the combi- 
nation flasher connects circuit L9 to circuit L12. Cir- 


cuit L12 connects to the multi-function switch to 
supply power to the hazard flasher circuits. The 
multi-function switch connects to the turn signal and 
side marker lamps on circuits L60 and L61 

Circuit Z1 provides ground for the combination 
flasher. 


HAZARD FLASHERS © 


When the operator selects the hazard flashers, the 
multi-function switch circuit L12 from the combina- 
tion flasher to circuits L60 and L61. 

Circuit L60 feeds the right front and right rear 
turn signal lamp. Circuit L60 also splices to power 
the right turn signal indicator lamp on the instru- 
ment cluster. | 

Circuit L61 feeds the left front and left rear turn 
signal lamp. Circuit L61 also splices to power the left 
turn signal indicator lamp on the instrument cluster. 

Circuit Z1 provides ground for the hazard flasher 
lamps. 


HELPFUL INFORMATION 

e The hazard flasher lamps are the same lamps 
used for the turn signals. 

e Circuit L9 powers circuit L12 through the com- 
bination flasher. Circuit L9 also connects to the stop 
lamp switch. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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8W-53 WIPERS 


DESCRIPTION AND OPERATION 
INTERMITTENT WIPERS 


A circuit breaker powers the intermittent wiper 
system. The intermittent wiper system operates at 
either LOW or HIGH or DELAY speeds. 

In the ACCESSORY or RUN position, the ignition 
switch connects circuit Al from fuse 8 in the Power 
Distribution Center (PDC) with circuit A48. Circuit 
A48 supplies voltage to circuit F86 through the cir- 
cuit breaker in cavity 3 of the fuse block. 

Circuit F86 supplies power to the front wiper 
motor and the intermittent wiper control module. 
Circuit Z1 provides ground for the front wiper motor 
and the intermittent wiper control module. 

' When the operator moves the wiper switch to the 
LOW position, battery voltage passes through the 
switch to circuit V3. Circuit V3 feeds the wiper motor 
low speed brushes. If the operator selects wiper 
HIGH speed operation, the wiper switch passes cur- 
rent to circuit V4. Circuit V4 feeds the wiper motor 
high speed brushes. 

The DELAY portion of the wiper switch contains a 
variable resistor. The variable resistor connects to 
the intermittent wiper module on circuit V51. The 
amount of delay selected by the operator determines 
the voltage drop through the resistor and the voltage 
level received by the intermittent wiper module. 

After the intermittent wiper control module deter- 
mines the amount of delay selected, it cycles the wip- 
ers by periodically energizing circuit V3. Circuit V3 
powers the wiper motor low speed brushes. 

As the windshield wiper motor turns, the park 
switch, internal to the motor, moves from its DOWN 
position to the UP position. When the wiper switch is 
turned OFF, the V55 circuit prevents the wipers from 
stopping in any position but park. 

The windshield washer uses a pump motor located 
inside the windshield washer fluid reservoir. When 
the washer switch is pressed, circuit V11 provides an 
input to the intermittent wiper module. The module 
powers the pump motor on circuit V10. Circuit Z1 
provides ground for the pump motor. 


HELPFUL INFORMATION 
Circuit Z1 also provides ground for the rear wiper 
washer pump. 


REAR WIPER SYSTEM 

In the RUN position, the ignition switch connects 
circuit Al from fuse 8 in the PDC with circuit A38. 
Circuit A388 connects to a fuse block bus bar that 
powers circuit V15 through the fuse in cavity 19. Cir- 
cuit V15 supplies power to the rear wiper switch. 

In the WIPE or WASH positions, the rear wiper 
switch supplies voltage to the wiper motor on circuit 
V13. Circuit Z1 provides ground for the wiper motor. 

The rear windshield washer uses a pump motor 
located inside the windshield washer fluid reservoir. 
When the rear wiper switch is in the WASH position, 
power is supplied through the wiper switch to the 
rear wiper and the pump motor on circuit V20. Cir- 
cuit Z1 provides ground for the pump motor. 

As the rear wiper motor turns, the park switch, 
internal to the motor, moves from the RUN position 
to the PARK position. When the wiper switch is 
turned OFF, the F20 circuit prevents the wipers from 
stopping in any position but park. 


LOW WASHER FLUID WARNING LAMP 


Circuit G29 connects the low washer fluid switch 
to the warning lamp in the instrument cluster. Cir- 
cuit F12 supplies battery voltage to the switch. 

When the low washer fluid switch closes, it con- 
nects circuits G29 and F12. Battery voltage from cir- 
cuit F12 powers the low washer fluid lamp. Circuit 
Z1 at the instrument cluster provides ground to illu- 
minate the warning lamp. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all a a shown in 
the wiring diagrams. 
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8W-54 TRAILER TOW 


DIAGNOSIS AND TESTING 
TRAILER TOW | 


The .factory installed trailer tow system in this 
vehicle uses three relays and a circuit breaker along 
with the trailer tow wiring connector located below 
the rear bumper. 

Battery voltage for the trailer tow circuit breaker 
and relays is supplied on circuit All. This circuit is 
HOT at all times and connects to the power accessory 
tap in the fuse block. An in line 10 amp circuit 
breaker protects circuit All and the trailer tow cir- 
cuits. The trailer tow circuit breaker is located in the 
left rear quarter panel. | 


STOP LAMP RELAY 


Power for the coil side of the stop lamp relay is 
supplied by circuit L50. This circuit connects to the 
stop lamps. Ground for the coil side is supplied on 
circuit Z1. 

When the operator presses the brake pedal, voltage 
flows through the coil of the relay to ground causing 
the contacts in the relay to connect circuits All and 
L495. 

Circuit L495 connects to the left and right turn sig- 
nal relays. Voltage flows through the CLOSED con- 
tacts in the relays to the trailer tow connector. 


RIGHT TURN RELAY 


Power for the coil side of the right turn relay is 
supplied by circuit L60 from the multi-function 
switch. Circuit L60 connects to the right side turn 
signal lamps. Ground for the coil side of the relay is 
supplied on circuit Z1. 

When the operator turns the right turn signal ON, 
power flows through the coil in the relay to ground 
causing the contacts in the relay to switch from the 
normally CLOSED position to connect circuits L494 
and L60. 

Circuit L494 is the feed for the contact side of the 
relay. Circuit L60 connects from the relay to the 
trailer tow connector. 


Circuit L494 is fed power through the normally 
CLOSED side of the stop lamp relay by circuit A11. 
The All circuit is HOT at all times and protected by 
a 10 amp circuit breaker located in the left rear 
quarter panel. 


‘LEFT TURN RELAY 


Power for the coil side of the left turn relay is sup- 
plied by circuit L61 from the multi-function switch. 
Circuit L61 connects to the left side turn signal 
lamps. Ground for the coil side of the relay is sup- 
plied on circuit Z1. | 

When the operator turns the left turn signal ON, 
power flows through the coil in the relay to ground > 
causing the contacts in the relay to switch from there 
normally CLOSED position and connect circuits L494 
and L61. 

Circuit L494 is the feed for the contact side of the 
relay. Circuit L61 connects from the relay to the 
trailer tow connector. 

Circuit L494 is fed power through the normally 
CLOSED side of the stop lamp relay by circuit A111. 
The All circuit is HOT at all times and protected by 
a 10 amp circuit breaker located in the right rear 
quarter panel. 


HELPFUL INFORMATION 


Check the In-Line circuit breaker. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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DESCRIPTION AND OPERATION 


POWER WINDOWS 

When the ignition switch is in the ACCESSORY or 
RUN position, it connects circuit Al from fuse 8 in 
the Power Distribution Center (PDC) to circuit A48. 
Circuit A48 powers circuit F81 through fuse 12 in the 
fuse block. Circuit F81 supplies voltage to the power 
window system. 

Circuit F81 connects to the master window switch. 
Circuit Z1 provides ground for the power windows. 

A LOCK-OUT feature is provided on the driver’s 
door window switch. When this feature is engaged 
the other windows in the system will not operate. 


RIGHT FRONT WINDOW OPERATION 

When the operator selects window DOWN opera- 
tion power is supplied on the F81 circuit through the 
switch to circuit Q12. Circuit Q12 connects the 
switch to the power window motor. Ground for the 
motor is supplied on the Q22 circuit back to the 
switch. A bus bar, internal to the switch, connects the 
Q22 circuit to the Z1 circuit. 

For window UP operation the circuits are reversed. 
Circuit Q22 is the feed, and circuit Q12 is the 
ground. 


LEFT FRONT WINDOW OPERATION 
When the DRIVER selects window DOWN opera- 
tion, power is supplied on the F81 circuit through the 
switch to circuit Q26. Circuit Q26 connects the driv- 
ers door switch to the left front door switch. Power is 
passed through this switch to circuit Q21. The Q21 
circuit then goes to the left front window motor. 
Ground for the window motor is supplied on the 
Q11 circuit back to the left front door switch. Circu- 
ity internal to the switch then passes the ground to 
circuit Q16. Circuit Q16 connects the left front door 
switch to the master switch. A bus bar, internal to 
the switch, connects the Q16 circuit to the Z1 circuit. 
For window UP operation the circuits are reversed. 
Circuits Q16 and Q11 are the feeds, and circuits Q21 
and Q26 are the grounds. 
If the switch is being operated from the PASSEN- 
GER’S front door, and the operator is requesting win- 


dow DOWN operation, power is supplied on the Q1 
circuit from the driver’s master switch circuit 
through the switch to the Q21 circuit. 

Ground for the motor is supplied on the Q11 circuit 
through the switch and back to the master switch on 
circuit Q16. A bus bar, internal to the switch, con- 
nects the Q16 circuit to the Z1 circuit. | 

For window UP operation, the circuits are 
reversed. Circuit Q11 is the power and circuit Q21 is 
the ground. | 


LEFT REAR WINDOW 

When the DRIVER selects window DOWN opera- 
tion power is supplied on the F81 circuit through the 
switch to circuit Q17. Circuit Q17 connects the driv- 
ers door switch to the left rear door power window 
switch. Power is passed through the switch to circuit 
Q22. The Q22 circuit connects to the left rear window 
motor. 

Ground for the window motor is supplied on the 
Q12 circuit back to the left rear door switch. Circuity 
internal to the switch then passes the ground to cir- 
cuit Q27. Circuit Q27 connects the left rear door 
switch to the master switch. A bus bar, internal to 
the switch, connects the Q27 circuit to the Z1 circuit. 

For window UP operation the circuits are reversed. 
Circuits Q27 and Q12 are the feeds, and circuits Q22 
and Q17 are the grounds. 

If the switch is being operated from the LEFT 
REAR door, and the operator is requesting window 
DOWN operation, power is supplied on the Q1 circuit 
from the driver’s master switch circuit through the 
switch to the Q22 circuit. 

Ground for the motor is supplied on the Q12 circuit 
through the switch and to circuit Q27. Circuit Q27 
connects to the master window switch. A bus bar, 


internal to the switch, connects the Q27 circuit to the 


Z1 circuit. 

For window UP operation, the circuits are 
reversed. Circuit Q12 is the power and circuits Q22, 
and Q17 are the grounds. 


RIGHT REAR WINDOW 
When the DRIVER selects window DOWN opera- 
tion, power is supplied on the F81 circuit through the 


sW - 60 - 2——_— 


switch to circuit Q18. Circuit Q18 connects the driv- 
ers door switch to the right rear door window switch 
connector. Power is passed through this switch to cir- 
cuit Q22. The Q22 circuit connects to the right rear 
window motor. 

Ground for the window motor is supplied on the 
Q12 circuit back to the right rear door switch. Circu- 
ity internal to the switch then passes the ground to 
circuit Q28. Circuit Q28 connects the right rear door 
switch to the master switch. A bus bar, internal to 
the switch, connects the Q28 circuit to the Z1 circuit. 

For window UP operation the circuits are reversed. 
Circuits Q28 and Q12 are the feeds, and circuits Q22, 
Q33 and Q18 are the grounds. 

If the switch is being operated from the RIGHT 
REAR door, and the operator is requesting window 
DOWN operation, power is supplied on the Q1 circuit 
from the driver’s master switch circuit through the 
switch to the Q22 circuit. 

Ground for the motor is supplied on the Q12 circuit 
through the switch and back to the master switch on 
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circuit Q28. A bus bar, internal to the switch, con- 
nects the Q28 circuit to the Z1 circuit. 

For window UP operation, the circuits are 
reversed. Circuit Q12 is the power and circuits Q22 
and Q18 are the ground. 


HELPFUL INFORMATION 


Refer to the appropriate group of the Service Man- 
ual for test procedures. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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8W-61 POWER DOOR LOCKS 


DESCRIPTION AND OPERATION 
INTRODUCTION 


_ Two relays provide power for the power door lock 
motors. The Unlock relay provides power for the 
unlock circuits while the Lock relay powers the lock 
circuits. Either power door lock switch can operate 
the Unlock and Lock relays. 


LOCK RELAY 

Circuit A7 from fuse 4 in the Power Distribution 
Center (PDC) powers circuits P37 and P38 through 
fuse 6 in the fuse block. When either power door lock 
switch is put in the LOCK position, the switch con- 
nects circuit P38 to circuit P35. Circuit P35 supplies 
power to the coil side of the lock relay, causing the 
relay contacts to close. Circuit Z1 provides ground for 
the coil side of the lock relay. 

When the lock relay contacts close, they connect 
battery voltage from circuit P37 to circuit P2. Circuit 
P2 then supplies battery voltage to the power door 
lock motors to LOCK the doors. 

When the power doors LOCK, ground for the 
motors is on circuit P34 through the normally closed 
contacts in the door unlock relay to ground on circuit 
Zl. 


UNLOCK RELAY 

Circuit A7 from fuse 4 in the Power Distribution 
Center (PDC) powers circuits P37 and P38 through 
fuse 6 in the fuse block. When either power door lock 
switch is put in the UNLOCK position, the switch 
connects circuit P38 to circuit P36. Circuit P36 sup- 
plies power to the coil side of the unlock relay, caus- 
ing the relay contacts to close. Circuit Z1 provides 
ground for the coil side of the unlock relay. 

When the unlock relay contacts close, they connect 
battery voltage from circuit P37 to circuit P34. Cir- 
cuit P34 then supplies battery voltage to the power 
door lock motors to UNLOCK the doors. 

When the power doors UNLOCK, ground for the 
motors is on circuit P2 through the normally closed 
contacts in the door lock relay to ground on circuit 
Zl. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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DESCRIPTION AND OPERATION 
POWER MIRRORS 


Four switches operates the left and right power 
mirrors. One switch selects right or left mirror. Each 
mirror has two motors; a LEFT/RIGHT motor and a 
UP/DOWN motor. The motors switch polarity to 
allow mirror adjustment. 

Circuit A7 from fuse 4 in the Power Distribution 
Center (PDC) supplies battery voltage to fuse 7 in 
the fuse block. Fuse 7 supplies voltage to circuit P60. 
Circuit P60 powers the power mirror switch. Circuit 
Z1 connects to the power mirror switch and supplies 
ground for the power mirror system. 


RIGHT POWER MIRROR OPERATION 

In the right position, the power mirror switch sup- 
plies power to the right mirror LEFT/RIGHT motor 
on circuit P79 when a rightward adjustment is made. 
Circuit P77 provides the ground path the for right- 
ward adjustments. 

When the operator makes leftward adjustment, 
polarity reverses. For leftward adjustments, the 
switch supplies battery voltage to the right mirror 
LEFT/RIGHT motor on circuit P77. Circuit P79 sup- 
plies ground for leftward adjustments. 

During upward adjustments, the switch supplies 
voltage to the right mirror UP/DOWN motor on cir- 
cuit P79. Circuit P80 from the motor connects to cir- 
cuit P78. Circuit P78 supplies ground during upward 
adjustments. 

For downward adjustments, the polarity is 
reversed, the switch powers the right mirror 
UP/DOWN motor on circuits P78 and P80. Circuit 
P79 supplies the ground path. 


LEFT POWER MIRROR OPERATION 

In the left position, the power mirror switch sup- 
plies power to the left mirror LEFT/RIGHT motor on 
circuit P79 when a rightward adjustment is made. 
Circuit P77 from the motor connects to circuit P81. 
Circuit P81 provides the ground path the for right- 
ward adjustments. 

When the operator makes leftward adjustment, 
polarity reverses. For leftward adjustments, the 


switch supplies battery voltage the left mirror LEFT/ 
RIGHT motor on circuits P81 and P77. Circuit P79 
supplies ground for leftward adjustments. 

During upward adjustments, the switch supplies. 
voltage to the left mirror UP/DOWN motor on circuit 
P79. Circuit P78 from the motor connects to circuit 
P80. Circuit P80 supplies ground during upward 
adjustments. 

For downward adjustments, the polarity is 
reversed, the switch powers the left mirror 
UP/DOWN motor on circuits P80 and P78. Circuit 
P79 supplies the ground path. 


HELPFUL INFORMATION 
Check fuse 4 in the PDC and fuse 7 in the fuse 
block. 


HEATER ELEMENTS 


The rear window defogger relay powers the heater 
elements in power mirrors. When the relay energizes, 
it supplies power to the heater elements on circuit 
C15. Circuit Z1 provides ground for the power mirror 
heater elements. 


HELPFUL INFORMATION 

e Circuit F82 from fuse 2 in the fuse block powers 
circuit C15 when the rear window defogger relay 
energizes. 

e Circuit A4 from fuse 3 in the Power Distribution 
Center (PDC) supplies battery voltage to the fuse 
block for fuse 2 and circuit F82. 

e Check fuse 2 in the fuse block. 

e Check fuse 3 in the PDC. 


SCHEMATICS AND DIAGRAMS 
WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 
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GRID | MIRROR 
PF ae 8 eee J 
C362 $303 


Z1 16BK —-@—— Z1 ey 


T C360 


Z1 
Z1 
L4BK rer 
| | $314 
@ |8w-70-22 
Z1 
14BK 
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8W - 62-5 


J968W-12 


XJ(RHD) ——— 


8W - 63 POWER SEAT — 


—— 6W - 63-1 


SW-63 POWER SEAT 


DESCRIPTION AND OPERATION 
POWER SEAT 


Battery voltage for the power seat system is sup- 
plied by circuit All from the circuit breaker in cavity 
1 of the fuse block. Circuit All is HOT at all times 
and connects to circuit F35. Circuit F35 supplies bat- 
tery voltage to the power seat switch. 

A BUS bar internal to the power seat switch con- 
nects the power from circuit F35 to the switches. 
Grounding for the seat system is supplied on circuit 
Z1. 

The motors located under the seat are protected by 
circuit. breakers wired in with the motors. Each 
motor has its own circuit breaker. 

When the operator selects the FRONT VERTICAL 
UP function, power is passed on the F385 circuit 
through the closed contacts in the switch to the P19 
circuit. The P19 circuit connects to the motor. 
Ground is provided on the P21 circuit back to the 
switch. A ground BUS bar internal to the switch then 
connects to the Z1 circuit. 

For FRONT VERTICAL DOWN function the cir- 
cuits are reversed. P21 is the feed and P19 is the 
ground. 

When the operator selects the SEAT FORWARD 
function, power is passed on the F35 circuit through 
the closed contacts in the switch to the P15 circuit. 
The P15 circuit connects to the motor. Ground is pro- 
vided on the P17 circuit back to the switch. A ground 
BUS bar internal to the switch then connects to the 
Z1 circuit. 

For SEAT REARWARD function the circuits are 
reversed. P17 is the feed and P15 is the ground. 

When the operator selects the REAR VERTICAL 
UP function, power is passed on the F385 circuit 


through the closed contacts in the switch to the P11 
circuit. The P11 circuit connects to the motor. Ground 
is provided on the P13 circuit back to the switch. A 
ground BUS bar internal to the switch then connects 
to the Z1 circuit. | 

For REAR VERTICAL DOWN function the circuits 
are reversed. P13 is the feed and P11 is the ground. 

When the operator selects the SEAT UP function 
power is passed on the F35 circuit through the closed 
contacts in the switch to the Pll and P19 circuits. 
The P11 circuit connects to the LEFT REAR VERTI- 
CAL motor, and P19 connects to the front LEFT 
FRONT VERTICAL motor. Ground is provided on the 
P13 and P21 circuits back to the switch. A ground 
BUS bar internal to the switch then connects to the 
Zl circuit. 

For SEAT DOWN function the circuits are 
reversed. P13 and P21 circuits are the feeds and P11 
and P19 are the grounds. 


HELPFUL INFORMATION 
Check the 30 amp circuit breaker in located in cav- 
ity 1 of the fuse block 


SCHEMATICS AND DIAGRAMS 


WIRING DIAGRAM INDEX 


The following index covers all components found in 
this section of the wiring diagrams. If the component 
you are looking for is not found here, refer to section 
8W-02 for a complete list of all components shown in 
the wiring diagrams. 





SW - 63 -2 -——————————————_ 8W-63 POWER SEAT ———_ XJ (RAD) 
DIAGRAM INDEX 

Component Page | Component | Page 
Circuit Breaker 1... 0. ee eee 8W-63-3 Right Forward/Backward Motor.................. 8W-63-3 
PGE a5 cu nde ede basen a eerada Beeaeeeee eyes 8W-63-3 Right Front Vertical Motor................2.000- 8W-63-3 
PUSC Os cdae acne be ees ein de sede bi dedeavenns 8W-63-3 Right Power Seat Switch. ..................000- 8W-63-3 
PGC 4 POG ca tancee anewaees eee eg ewee eines 8W-63-3 Right Rear Vertical Motor...................405. 8W-63-3 
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XJ(RHD) ————_——————— 8-63 POWER SEAT —---__- 8W - 63 - 3 





BATTERY 
POSITIVE 
TERMINAL 
(8W-20-3) 
Y ENGINE 
AO 6RD AO 6RD———»»> STARTER £173 
MOTOR (————— A7 12RD/YL 
(8W-21-3) 
ee 7 POWER 


DISTRIBUTION 


i I 

i i 

| ruse 4 €151 ! CENTER 
am} — 0) + AT 12RD/YL 

| 40A (3) 
















1 
I I 
! | 
CIRCUIT 
BREAKER 
I 1 ' 
{ 
| 30A 
' (1) ws C201 
Re PANEER | Eee aN Cae Reena E 
All 
12BK 
$302 Gy 
C352 C303 BW-70-19 Ba er 
pall 14RD —€—A11 12BK/GY—@—AI11 12BK/ey—. “= 
F35 
14RD 
(B) AN C424 
RIGHT 
POWER 
SEAT 
SWITCH 
C424 C352 C303 $311 


‘—Z1 14BK-)—Z1 14BKX€-Z1 14BK-@ 








14BK 
P15 P17. ~—s“~ Pid P13 P19 P21 
14YL 14RD 14YL 14RD ~—s 14YL 14RD $307 
LB LB WT WT LG LG @ (eu-70-20 

(2) J C434 71 

= — LA4BK 


RIGHT FORWARD/ = RIGHT REAR RIGHT FRONT 


BACKWARD VERTICAL VERTICAL 
MOTOR MOTOR MOTOR 
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XJ(RHD) ———_———————- 8W  - 70 SPLICE INFORMATION —-——_-_-————- 6 - 70 - 1 


8W-70 SPLICE INFORMATION 


DESCRIPTION AND OPERATION 
INTRODUCTION 


This section identifies all splices in the wiring dia- 
grams. It also shows the splices in their entirety. All 


circuits that are part of the splices are shown, and 
the systems they affect are referenced. For viewing 
the location of each splice in the vehicle, refer to Sec- 
tion 8W-95. ek 


8040bf24 


8W-70-2 - 8W-70 SPLICE INFORMATION = = XJ(RHD) 
DIAGRAM INDEX = a | 

Component | Page Component | Page 
OU aie od ee enn aoe Be ea os oes 8W-70-3 10 wen bara Ge ware Seca oan ogee ete es 8W-70-13 
OOS ee ares eee dee ease eae eed: 8W-70-3 O27 li gwchta dein nae cebu seus needs pheetacaaee 8W-70-13 
HOS oocne kate oo eet neon aed wooo ees 8W-70-3 DA see. etreaaen Reka eee ee ange oe 8W-70-14 
OOO wnt doa wearer edeas se eoek ound auwsaaeeaaus 8W-70-4 Dog chavanen sued suaee eae yeeaeess ances 8W-70-14 
OO) been pedoaroues oorue see eeo ne ee eede 8W-70-4 a re re re 2 rr en nr eee 8W-70-14 
OOO manera ens pene a eee wee ee 8W-70-4 OOS waka Ge aban oie saes eye eene ee ees: 8W-70-15 
OO pen ceciea gcse Foy eseneeesersad aceaueus 8W-70-4 O20 .covdteneeneeseeencdeuneseseceasecen. 8W-70-15 
Ol ie anes eh pee eee eaedaed ses aenenes 8W-70-5 CU caawan beens eae aes eeeee ae leeees 8W-70-15 
Oe eee eur nbinasus ctor eh essabnese eeane. es 8W-70-5 A a ee ee er ee 8W-70-16 
Ol axess eas os Peed yeas sadeenves ees 8W-70-5 oA: ee er re re 8W-70-16 
Ot Ay saagueoe penne awesseeusawer des ans as 8W-70-5 = | rc re re eee ee ee 8W-70-17 
Ol 19 tach anewtuyseeeer eens eaedatenayecaaes 8W-70-6 OOF ahee ara seeunhuenenbuaseeesceoaenaess 8W-70-17 
i oa ee 8W-70-6 O22 wens oak adecnayes soatesseenene ies 8W-70-18 
Dl 1 Ogr uk ay eae he eee ease hen aeeae none es 8W-70-6 CLO wtiwaga awe ess eee bus obaa cena eeas 8W-70-19 
OH loop ast wane ee Genien bn deweneeee ep ae ee 8W-70-7 oO veh eguunbloigeauschevanedassecantenes 8W-70-19 
Ol Una eanyenersene es cehseuseeeeeweeiaese 8W-70-7 oC aad dane sone eae eee enone pacteee 8W-70-19 
D2 ii opsad eae oe een die de keene ae eas 8W-70-7 Si0 a nee eteecacendod tues 45 50nd note Ae ee 8W-70-20 
O12) eather esas eta eytaediesees ee eseaes 8W-70-7 O00 si ncdebeaa'e ea eadauss een gees eee aes 8W-70-20 
OO advhry bs age adhe GOR we tea err see 8W-70-8 DOU) geek reese nd eee aedydedd ae ose bees 8W-70-20 
Olas eaa ca ons 9 Greate ened thaw saguean ein 8W-70-8 oUt wesaa aus deanen poueane san eiwaseaces wk 8W-70-21 
Bo euia pdak Renu rd P49 608 do ea eda ee 8W-70-9 DOO cene nwa eee beet hdc aacha eae ae eo 8W-70-21 
Ooo ices esas ees s ake osteo eese us 8W-70-9 Ol liu ade Siu en hehe ep obaee ee enee yeas 8W-70-21 
6 ee a ee ee ae 8W-70-9 O00 24 pian sow enebyeeneeaseceeaseeeoans 8W-70-22 
Od ee ne eae eee eats he ee 8W-70-10 seas ad ae ee an ae bed ee es 8W-70-22 
i ne 7. 8W-70-10 =) Oh © Aer 8W-70-22 
S74 | Acar 8W-70-10 817755 8 Le | | 8W-70-22 
S208... cece eet e eee eerie 8W-70-10 OK a 8W-70-23 
SOU a dan bheee anu aeons ound eae s.oee oo 8W-70-11 DMO esse ei ceased taaeccianeeheieaeeeseas 8W-70-23 
4 sa a ne 8W-70-11 oe ee er ee er ee 8W-70-23 
BUG ina5 se 0tetedts gate neeeee oaeeatneeon 8W-70-12 80 dha shee Vacs ewes oy. ae aee epee be 8W-70-24 
OCU iu pug heaeeahagbeeoenn a cee eneaee ces 8W-70-12 DAO? pat ccuteen bean duaesehacgaedeeapady ys 8W-70-24 
O08 gas oh tae sa Fone anaes bane eau ees 8W-70-13 SAU ape cwddee nna bubiee haa e ee ease ones 8W-70-24 
O209 jiage tadweroeunees dees ssl ouee yen eos 8W-70-13 D404 ewegardeeete saree okmesdia senesdess 8W-70-24 


XJ(RHD) 


SPLICE 
$122 
(8W-70-7) 


A142 £146 
ee LONG 
OR 


UPSTREAM 

HEATED 

OXYGEN = Z11_ 16BK/WT 
SENSOR 


-(8W-30-17) 


FRONT 
WASHER 
PUMP 
MOTOR 
(8W-53-4) 


RADIATOR 


FAN MOTOR »———————— Z1 14Bk 
(8W-42-8) 
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8W-70 SPLICE INFORMATION 





SW - 70-3 
IGNITION 
A142 16DG/0R—-————__ COIL 
(8W-30-18) 
A142 
16DG @ sio1 
OR | 
GENERATOR 
Al42 18DG/0R———- (8W-20-3) 
DOWNSTREAM 
a C168 711 HEATED 
16BK ((————-16BK = OXYGEN 
WT WT SENSOR 
(8W-30-17) 
@ s103 | 
Z11 
16BK 
WT 
G108 


REAR WASHER 


| PUMP MOTOR 
neces mnnteeenteecnanoremaanerntaestntt eh eS AACE SAE 
i ae 7~ (8W-53-5) 


{= 4 SPLICE 
© 16BK ‘¢ 16BK7 = ~~. 3429 
(8W-70-9) 
71 
12BK 
G104 
8W-15-3| 


J968W-13 


8W- 70-4 


ABS 
MAIN RELAY 
(8W-35-4) 


ABS PUMP 
MOTOR 
RELAY 

(8W-35-5) 


ABS 
DIODE 
(8W-35-6) 


POWERTRAIN 
CONTROL 
MODULE 
CAVITY A23 
(8W-30-15) 


ABS MAIN 
RELAY 
(8W-35-4) 


ABS PUMP 
MOTOR 
RELAY 

(8W-35-5) 


VEHICLE 
SPEED 
SENSOR 


(8W-30-20) 


INSTRUMENT 
CLUSTER 
(8W-40-8) 


8040bf26 





8W-70 SPLICE INFORMATION XJ(RAD) 
B235 14GY/YL B235 14GY/YL ————» 
HYDRAULIC 
8235 CONTROL 
14GY UNIT 
| $105 (WITH ABS) 
@ ——_——— 8235 _ 14GY/YL — 
CONTROLLER 
ANTI-LOCK 
———————— 8235 14GY/YL B235 14GY/YL ————» BRAKE 
CAVITY B5 
(8W-35-6) 
THROTTLE 
K22 180R/DB——————_—a_ POSITION 
SENSOR 
(8W-30-15) 
—<g—_—_———§— 2? 180R/DB @ S107 | 
TRANSMISSION 
CONTROL 
K22 180R/DB —————- MODULE 
CAVITY D2 
(8W-31-6) 
pe 712 12BK/TN 
\. $108 (WITH ABS) ABS PUMP 
@ — 712 12BK/TN———_ MOTOR 
/ (8W-35-4) 
Perce 
Z12 14BK/TN 19 
12BK 
TN 
G107 
G7 C134 
>——18WwIT——)20WT 
OR OR 
POWERTRAIN 
$109 CONTROL 
@ —— G7 20WT/oR -—— MODULE 
CAVITY B27 
G7 C173 a7 (8W-30-20) 
<—_——20wT ———-))——20wT 
OR OR 
J968W-13 





XJ(RHD) 





aa y FUSE 
Fuse | BLOCK 
18 | 
| 2A 
| 
1(35) Ns C201 | 

J 


C175 


B236 ny) B236 
18LG/YL 18LG/YL 


CONTROLLER 
ANTI-LOCK 
BRAKE = B205 1BVT 
CAVITY Al 
(8W-35-6) 


(WITH ABS) $111 @ 


ABS 
DIODE ~<————— B205 18VT 
(8W-35-6) 


Z1 12BK 





BATTERY 
T ga oere ee p—————K4 18BK/LB 


(8W-30-15) 


ENGINE 
COOLANT 

TEMPERATURE »—————k4 16BK/LB 
SENSOR 

(8W-30-11) 


UPSTREAM 

HEATED 
OXYGEN ™=————K4 18BK/LB 
SENSOR 

(8W-30-17) 
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8W-70 SPLICE INFORMATION 





8W-70-9 


CONTROLLER 
ANTI-LOCK 


B236 16Lo/i——————— BRAKE 
CAVITY A5 
(8W-35-4) 


———@ $110 (WITH ABS) 


ABS 
MAIN 
RELAY 
(8W-35-4) 


-B236 18LG/YL—————- 


B205 ah B205 a 

BVT :CCONNECTOR 
(8W-35-6) 
(8W-40-11) 





CONTROLLER 
ANTI-LOCK 
ea 2 ea BRAKE 
CAVITY B13 
(8W-35-4) 


: 


@ $112 (WITH ABS) 


CONTROLLER 
ANTI-LOCK 
7" 11ers BRAKE 
CAVITY B14 
(8W-35-4) 


: 


INTAKE AIR 
TEMPERATURE 


(8W-30-14) 
CRANKSHAFT 

POSITION 

K4 18BK/LB ———_—_———=s eeaaan 
 (8W-30-13) 

THROTTLE 

$114 POSITION 


K4 18BK/LB -~~—————"__ SENSOR 


© 
(8W-30-15) 
SPLICE 
K4 18BK/LB ———> $118 


(8W-30-11) 
(8W-70-6) 


J968W-13 





SW - 70-6 8W-70 SPLICE INFORMATION -——— - XJ(RHD) 
SPLICE 
$122 ™——— A142 14DG/0R 
(8W-70-7) 
fiaecroR fetal 
] INJECTOR 
No.4 ~*————-A142 16DG/0R A142 16DG/0R ————® “nag 
(8W-30-16) (8W-30-16) 
FUEL 
INJECTOR $115 iueciOn 
NO. 2 ~<*———— A142 16DG/0R —————————- @ ——————— A142 16DG/0R ————"—> No.5 
(8W-30-16) ; 
(8W-30-16) 
FUEL | 
INJECTOR , mectS 
NO. 3 ~<*———— A142 16DG/0R | hiAP 4G0G/ 0 ee fs - 
(8W-30-16) NO. 
(8W-30-16) 
POWERTRAIN 
CONTROL 
K6 20VT/WT ——————— MODULE 
CAVITY A17 
(8W-30-15) 
CRANKSHAFT MANIFOLD 
POSITION | ABSOLUTE 
SENSOR. —a——$—§—K6 18VT/WT | K6 DOV eT ee. PRESSURE 
(8W-30-13). Ne / SENSOR 
| (8W-30-14) 
@ s1ié6 
epi / * THROTTLE 
P POSITION 
a el 
eeucan, “Se ee K6 20VT/WT eoaene 
(8W-30-13) (8W-30-15) 
pacatare CAMSHAFT 
SENSOR SENSOR 
(8W-30-14) (8W-30-13) 
SPLICE C134 VEHICLE 
$114. > ———-K4 18BK/LB K4 18BK/LB {— ka 188k/LB —< i ile 
(8W-30-14) 
(8W-70-5) (8W-30-20) 
(8W-33-4) 
SPLICE C108 POWERTRAIN 
$223. »—— kK4 18LB ——))>—K4 18BK/LB Osis $118 CONTROL 
(8W-70-19) eae ee PORE Ree ee MODULE 
CAVITY A4 
(8W-30-20) 
TRANSMISSION c168 DOWNSTREAM 
CONTROL HEATED 
MODULE —~i—§ 4 18BK/LB K4 18BK/LB —€— K4 18BK/LB—@ QXYGEN 
CAVITY D3 SENSOR 
(8W-31-6) (8W-30-17) 


8040bfF28 J968W-13 


XJ(RHD) ————————— 8 W--70 SPLICE INFORMATION —-————-— 8W - 70 - 7 


POWERTRAIN 
DATA LINK | CONTROL 


CONNECTOR »™———————Z12 16BK/TN iid ARK MODULE 
(8W-30-19) | 
(8W-35-8) | 


CAVITY A31 
(8W-30-12,19) 


? 





@ s119 
\ POWERTRAIN 
| CONTROL 
Z12 14BK/TN-————---—__——= MODULE 
ar CAVITY A32 
ee POWER TN (8W-30-12,19) 
| DISTRIBUTION 
! bs i CENTER G107 
Lo 30A | 
I I 
eno fieeed = POWERTRAIN 
| CONTROL 
Al4 14RD Al4 14RD -———————_- MODULE 
\ / CAVITY A22 
(8W- 30-9) 
TRANSMISSION 
CONTROL / a FUEL PUMP 
MODULE §_~<——————AI14 14RD Al4 14RD ——————> __ RELAY 
CAVITY D14 (8W-30-9) 
(8W-31-3) 
ed 1 POWER 
| DISTRIBUTION 
FUSE | CENTER 
I 18 
| 15A | 
joao) eas | La Mantes 
I 
ae a 12 608 een 
F12 18DB/WT (8W-40-10) 
\ (8W-53-3) 
RADIATOR | $121 EVAP/PURGE 
FAN RELAY ~<————F12 18DB/W7————————_- @ F112 18D8/WI——_ SOLENOID 
(8W-42-8) (8W-30-10) 
A/C / \ PARK/ 
COMPRESSOR NEUTRAL 
CLUTCH —<—————F12 18DB/WT F12 18DB/WT——————_ POSITION 
RELAY SWITCH 
(8W-42-7) (8W-31-4) 
AUTOMATIC pte lls 
SHUT DOWN sent ated 
m————— A142 14DG/0R A142 16DG/0OR——————>_ OXYGEN 
RELAY 
(8W-30-16) \ / ap eae 
(8W-30-17) 
SPLICE ai42 G146 age $122 SPLICE 
$101 —<———16DG———))———16D6-__- @ Al42 14DG/0R —————->__ $115 
(8W-70-3) OR OR | (8W-70-6) 
POWERTRAIN - DOWNSTREAM 
CONTROL / ai4a2- G168 gage HEATED 
MODULE —<———— A142 16DG/0R 16DG-——“(_18DG —-___ OXYGEN 
CAVITY C12 OR OR SENSOR 
(8W-30-17) | (8W-30-17) 


8040bf2a | J968W-13 












sW-70-8 8W-70 SPLICE INFORMATION ————————————- XJ(RHD) 
1 ye 21 gwen 
fone 
a (8W-31-7) 
(8W-40-11) 
VEHICLE 
SPEED UNDERHOOD 
CONTROL =———————Z11_ 18BK i hike LAMP 
SERVO |  (8W-44-4) 
(8W-33-3) | | 
_ @ si23 | | 
‘TRANSMISSION 
VALVE BODY. - CONTROL 
SOLENOIDS © »—————71 18BK 71 18BK——————< MODULE 
(8W-31-7) | 7 | | CAVITY D7 
| (8W-31-7) 
A/C-HEATER Tire 
BLOWER 
es 71, 106 -71 188K -——————=_ POSITION 
te eee 6) SWITCH | 
r 71 (8W-21-3) 
12BK 
G105 
8W-15-4 
FUEL PUMP bi C174 nz SPLICE 
(8W-30-9) (8W-70-10) 
POWERTRAIN 
: 7 \/ S124 CONTROL | 
| ee) eee «| OLE 
: ; CAVITY A2 
(8W-30-8,9) 
AUTOMATIC 
SHUT DOWN 
ener eeecnnernecmensmameseinel EET 
A21 1208 A21 1208 — = air 
(8W-30-16) 
A21 12DB — 
aenea Gelaeii als Geen POWER 
7 DISTRIBUTION 
i CENTER 
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XJ(RHD) ————— 8-70 SPLICE INFORMATION —--—----- 8W - 70 - 9 


LEFT FOG €102 C173 FOG LAMP 
9 L 
LAMP =—<—____139 161B 3 ea ia SWITCH 
(8W-50-10) | (8W-50-10) 


@ $128 (WITH FOG LAMPS) 


RIGHT FOG / \ HIGH BEAM 
LAMP —<a—__—_——_——————139 16LB L39 16LB ————_—__—____4 RELAY 


(8W-50-10) (8W-50-10) 
LEFT FRONT 
PARK/TURN 

SIGNAL HIGH BEAM 


ana ea nee ean occ een rranenneeG 
time 71 18BK 71 18BK ort os 
(8W-50-8) 
(8W-52-4) | 

LEFT LEFT FOG 
HEADLAMP »———————— 1 18BK 71 168K ———————==__ LAMP 
(8W-50-7) \ / (8W-50-10) 

ee 


RIGHT RIGHT FOG 
HEADLAMP &——————_——_- Z1 as \ BR an cl] LAMP 
(8W-50-7) (8W-50-10) 

RIGHT 

FRONT 
PARK/TURN C102 SPLICE 

SIGNAL ™=——————Z1 18BK eB LK C*«éS 2 

LAMP (8W-70-3) 
(8W-50-8) 

(8W-52-4) 
WITH FOG 
LAMPS 
PARK LAMP 199 102 C174 190 SPLICE 

RELAY —<——————190 18DB/RD 1808—))—1 808 {1808 — $216 

(8W-50-9) (8W-70-15) 
RIGHT FRONT . LEFT FRONT 
PARK/TURN $130 | PARK/TURN 
SIGNAL LAMP ~<—————190 18D8/RD-————————__ @ 190 18DB/RD ————_ SIGNAL LAMP 
(8W-50-8) (8W-50-8) 

RIGHT LEFT 

FRONT SIDE FRONT SIDE 
MARKER ~<#——————-L90 18DB/RD L90 18DB/RD-——————> MARKER 

LAMP LAMP 

(8W-50-8) (8W-50-8) 


J968W-13 

















SW - 70-10 SW-70 SPLICE INFORMATION XJ(RHD) 
INSTRUMENT HIGH 
CLUSTER ——L3 16RD/0R Ch02  G465 BEAM 
(8W-40-7) L3 14RD/OR —K 16L8—e eas 
HEADLAMP C174 : (8W-50-10) 
DIMMER WITH FOG 
SWITCH 7 L3 LERD/OR »— L3 LARD/OR @ si31 ! ee 
(8W-50-6) 
I 
L3 14RD/OR—-X€—L3 16RD/OR 
L3 16RD/OR 
i a ! POWER | | 
! Sige | DISTRIBUTION 
! iy | GENTER RIGHT LEFT 
! 40A HEADLAMP HEADLAMP 
(26) ¢151 | (8W-50-7) (8W-50-7) 
aie — C174 
A3 12RD/WT —(€— A3 12RD/WT A3 12RD/WT 
|  @ s201 
HEADLAMP / 
SWITCH <#———-A3 12RD/WT 
(8W-50-5) oie 
ee 2 —_— POWER 
; | DISTRIBUTION 
! FUSE | CENTER 
! 19 4 
i 20A | 
| 
1 (A18) 37 C151 ; 
san ae" <4) cen C175 






RADIO 
eecocaneenaeanenscaneeeeneremmeenscacecocel Sa 
A6 18RD/BK —X€#——M1 18PK M1 18PK (8W-47-4,8) 
UNDERHOOD 


A6 18RD/BK ——> LAMP 





SPLICE il “— C217 RIGHT 
$206 —<-————M1_20PK M1 20PK—AC— M1 2oPK—e COURTESY 
(8W-70-12) ee es 
; TIME 
i DELAY 
| | BLOCK RELAY MI 20PK— 6218 DOME/ 
: (8W-44-4) \ READING 
Ml 20PK——~))—— M1 20PK —> abe 
| (8W-44-11) 
{ 
IGNITION 





~—————A21 1408 —————= SWITCH 
(8W-30-7 ,8) 
A21 1403 ————————-@ $203 
COMBINATION 4 | C174 | , SPLICE 
FLASHER —q—_________ 471 14DB A21 14DB ——)——A21 12DB > —s $124 


(BW-52-3) (8W-70-8) 


8040bf2d 





XJ(RHD) ———————————— 8W--70 SPLICE INFORMATION 


SW - 70-11 
REAR 
WINDOW 
C15 12BK/WI—————————< DEFOGGER 
RELAY 
(8W-48-3) 
SPLICE €203 
$301 ——C15 14BK/WT—~)—C15 12BK/WT—@ $204 
(8W-70-19) 
REAR 
WINDOW 
C15 12BK/WT————————_ DEFOGGER 
- SWITCH 
(8W-48-4) 
REAR 
WINDOW 
DEFOGGER SWITCH 
Z1 20BK———a__ ILLUMINATION 
LAMP 
(8W-44-6) 
FOG LANP (8W-48-4) 
SWITCH 
(8W-50-10) 
71 
20BK 
REAR 
WINDOW CIGAR 
DEFOGGER Z1 20BK Z1 18BK———"-""__ LIGHTER 
SWITCH (8W-41-4) 
(8W-48-4) 
INSTRUMENT $205 SPLICE 
CLUSTER = =»———————-71 208K ——————__ @ _—_______——_71 128K ———=<___ $221 
(8W-40-7) (8W-70-17) 
FOG LAMP 
TELLTALE | SWITCH 
CONNECTOR Z1 20BK Z1 20BK —————————~ ILLUMINATION 
(8W-40-10) Zl LAMP 
(8w-44-5) 12BK (8W-44-6) 
71 
18BK 
HEADLAMP 
SWITCH SPLICE 
(8W-44-5) $217 
(8W-70-15) 





BLACK 


8040bf2e J968W-13— 


sW - 70 - 12 —————————— BW--70 SPLICE INFORMATION XJ(RHD) 


CARGO €309 C203 C206 LEFT 
LAMP  ——M1 20PK-X€M1 18PK-)-M1 20PK M1 20PK——X€— M1 20PK —> saad 
(8W-44-9) eae 
@ s206 
SPLICE gg 
S202 en 20PK i 200K 
(8W-70-10) reste 
SWITCH 
(8W-44-5) 
C242 


Ml 20PK———————X (NOT USED) 


LCD 









CIGAR ILLUMINATION 
RADIO LIGHTER RELAY 
| FUSE (8W-47-4,8) (8W-41-4) (8W-47-5,9) 
| BLOCK 
I 
; ; 
F85 F85 — -F85 
18VT 18VT 18VT 
C175 WT WT WT 


V11 18BK/TN— (NOT USED) | 
$207 
F85 18VT/WT——————-@ 


8040bf2F | J968W-13 


XJ(RHD) ———————— 8W--70 SPLICE INFORMATION —————————- 8W - 70 - 13 





ae a 1 FUSE 

| (49) A 6204 | BLOCK 
i 

1 FUSE | 

1 Z5 i 

mA 

1 (50) % C201 : 

I | 


——— | oe INSTRUMENT 
E2 200R/BK E2 200R/BK ————————-__ CLUSTER 
| \ i” (8W-40-6) 
(8W-44-6,7) 
@ s208 , REAR | 
| \ | WINDOW 
DEFOGGER 














E2 E2 200R/BK ————> SWITCH 
a ILLUMINATION 
LAMP 
| (8W-44-6) 
FOG LAMP 
SPLICE SWITCH 
$220 E2 200R/BK ————————_ ILLUMINATION 
(8W-70-17) LAMP 
(8W-44-6) 
TIME. C240 RIGHT FRONT 
DELAY - DOOR JAMB 
——_—— 
RELAY M2 20YL M2 20YL——<€—— M2 18YL ——® paetiata 
(8W-44-4) | (8W-44-12) 
$209 7 
bauRTeey eei7 HEADLAMP 
Lamp 2 20YL—==>))-— M2 20YE —— © — 2 20YL_ —-__ SWITCH 
(8W-44-5) (8W-50-5). 
c218 DOME/ 
SPLICE a READING 
$215 = 2 20YL M2 20Y_——>)——— M2 20Y_——-= LAMPS 
(8W-70-15) (8W-44-11) 
HEATER | 
CONTROL 
C7 12BK/TIN ——— SWITCH 
/ (8W-42-4) 
@ s210 OR 
\ A/C-HEATER 
C7 12BK/TN -————_——— CONTROL 
ee , SWITCH 
FUSE FUSE FUSE ,; FUSE (8W-42-5) 
12 14 | BLOCK 
30A 20A 1 
j 
a _______ $46) 34 828) | C201 | 
Ihe cies ccc, cos “ecm vei aoe Sabine Geis“ amnion Sei (em Smale! Ya, cu in gm ao “Semi Sy Sas berm sah sia!‘ i 
A48 
LaNT 
$211 
A48 
v 
IGNITION 
SWITCH 
(8W-30-7,8) 


8040bf30 J968W-13 





SW - 70-14 


HEADLAMP Vi 
—_—_—_—__—-@ $212 


SWITCH tee P54 1ZTN/ BK 
- (8W-50-5,6) 


HEATER 
CONTROL 
SWITCH 
(8W-42-4) 
OR p———_————— (43 12YL/BR——————@ $213 
A/C-HEATER 


CONTROL 
SWITCH 


(8W-42-5,6) 


A/C CYCLING 
SWITCH ee ek 


(8W-42-5) 
LEFT FRONT C221 $214 
DOOR JAMB 71 1gsK———))— 71 208K —_-@-——— 
SWITCH 
(8W-44-12) 
GLOVE BOX 
AND 
SWITCH > 71 18BK 
LAMP | Z1 
(8W-44-5) | 16BK 
SPLICE 
$222 
(8W-70-18) 


8040bf31 


SW-70 SPLICE INFORMATION 


F34 12TN/BK-———_ 


XJ(RHD) 


HEADLAMP 
DELAY 
MODULE 

(8W-50-5) 


HEADLAMP 
DIMMER 


F34 121TN/BK SWITCH 


(8W-50-6) 


BLOWER MOTOR 


C43 12YL/BR-——_——»> SWITCH 


(8W-42-4,6) 


BLOWER MOTOR 
RESISTOR 


eoccanencecrnemsmemnerancnsmeremmensl Te 
C43 12YL/BR BLOCK 


(8W-42-4,6) 


A/C-HEATER 
LL: 1k CONTROL 
. LAMP 
(8W-44-6) 


J968W-13 


XJ(RHD) 8W-70 SPLICE INFORMATION 8W- 70-15 


LEFT FRONT 
DOOR JAMB 
SWITCH 
(8W-44-12) 


C221 C242 


—i—— 98 18YL —>)— M2 me f 20YL_——————_ (NOT USED) 


@ s215 


_/\\ 


M2 
Z20YL 


LEFT 
COURTESY 
‘LAMP 
(8W-44-5) 


RIGHT REAR 
DOOR JAMB 
SWITCH 
(8W-44-12) 


C206 


p——M2 20YL—3)—M2 20YL 


C226 C306 
M2 aie i 18YL>)-M2 18YL— 


C328 


M2 18YL > 
M2 


18YL 


SPLICE 
$209 
(8W-70-13) 


LEFT REAR 
DOOR JAMB 
SWITCH 
(8W-44-12) 


CARGO 
LAMP 
(8W-44-9) 


i990 E174 199 ©102 | 9 


18DB——)—18DB—<¢—18DB > 
RD RD RD 


SPLICE 
$130 


$218 
(8W-70-16) 


eee 190) LEDS RD 


@ S216 


\ on 18DB/RD ——- 


SPLICE 
— $205 
(8W-70-11) 


LCD 
ILLUMINATION 
RELAY 
(8W-47-4) 


SPLICE 7 wa a 
$314 
(8W-70-22) 14BK 14BK 
Al 


C226 12BK 


m——7Z1 14BK——))——Z1_ 14BK 


BUZZER 
MODULE 
(8W-44-8) 


SPLICE 
$304 
(8W-70-20) 


Z1 18BK 


STOP LAMP 
SWITCH 
(8W-33-3) 


DOME/ 

READING 

LAMPS 
(8W-44-11) 


71, LEB 


@ s217 


RIGHT FRONT 
DOOR JAMB 
SWITCH 
-(8W-44-12) 


C218 


mp—Z1 20BK—“C——Z1 20BK 


C240 


Z1 20BK——~€#——-Z1 18BK—< 


8040bf32 J968W-13 





8W - 70 - 16 ————————————— 8W--70 SPLICE INFORMATION XJ(RHD) 
| HEADLAMP 
« SWITCH 
—_ L90 18DB/RD (8W-50-6) 
SPLICE (8W-51-3) 
$216 ~<———\ ——190 18DB/RD--——————-®@ 8218 7 


(8W-70-15) \ 
L90 18DB/RD 


L90 18DB/RD 


re 2 
ad 
= J 


C324 
SPLICE | 
$402 <a—1L90 18DB/RD 


(8W-70-24) 18DB 


[ L90 18DB/RD 
C308 €311 


SPLICE 
C345 $401 
| (8W-70-24) 


| — LICENSE 
L90 20DB/RD-——————-_ LAMP 





(8W-51-3) 
! POWER 
I DISTRIBUTION 
CENTER 
! OO Al 12RD ————» 
| 
IGNITION 
SWITCH 
(8W-30-7 ,8) 
C173 : 
Al 10RD ——~€#———-A1_ 12RD ——@—————_—— A1_ 12RD —_>> 


$219 


8040bDF33 | | J968W-13 





XJ(RHD) — 8W-70 SPLICE INFORMATION ——-— 8W  - 70 - 17 
LCD 
A/C-HEATER 
gry el «£2 200R/BK E2 200R/BK > _ CONTROL 
LAMP 
(8W-44-10) (ae aa as 
(8W-47-5,9) 
SPLICE 
$208 ™———————E£2 200R/BK —_@ _ $220 
(8W-70-13) 
REAR WIPER/ C226 
aia yea ~<a £2 200R/BK E2 200R/BK —X~¢—— E2 200R 
(8W-44-6) Am | 
BK C317 
RADIO 
C302 
E2 E2 
200R 200R 
TRANSFER PRNDL 
CASE LAMP 
LAMP (8W-44-7) 
(8W-44-7) 
REAR 
SPLICE 
WIPER/WASHER 7s agp 71 128K ————— __ $205 
SWITCH LAMP (aw-70-11) 
 (8W-44-6) 
@ s221 
SBITEE INTERMITTENT 
$2220 pe ————————— 1 128K 71 a 
(8W-70-18) 18BK intl ed 
| i MODULE 
(8W-53-4) 
RADIO 
GROUND 
(8W-47-4,8) 


8040bf34 J968W-13 





8W - 70-18 ———————————- 8 W-70 SPLICE INFORMATION XJ(RAD) 
KEY-IN 
SWITCH/ 
21 188K -——= HALO 
LAMP 
(8W-44-4) 
LCD | 
ILLUMINATION SPLICE 
RELAY 71 12BK————————_>- $221 
(8W-47-5,9) (8W-70-17) 
Z1 im 2 | 
18BK 3 
REAR 
WINDOW 
DEFOGGER Z1 18BK —————————-@ $222 
RELAY — 
(8W-48-3) 
. SPLICE 
Z1 18BK Z1 168K -———__—« $214 
8W-70-14 
POWER : ? 
DOOR ne 
_ LOCK 18BK 
RELAY 
(8W-61-3) 
Z1 
18BK 
POWER 
DOOR 1 
UNLOCK 18BK 
RELAY 
(8W-61-4) 
Z1 
18BK 
COMBINATION 
FLASHER 
RELAY 
(8W-52-3) 
Z1 


18BK 


c242 
(NOT USED) 


8040bf35 | J968W-13 


XJ(RHD) ————————————— 8 W-70 SPLICE INFORMATION — 8W - 70-19 











C203 FUEL PUMP 
K4 18LB —<€—— k4 18BK/LB —»> MODULE 
$118 C108 
(8W-30-10) c—kK4 18BK/LB —<C— k4 18LB——-@ S223 
(8W-33-3) 
(8W-70-6) VEHICLE SPEED 
| | CONTROL/ 
neers HORN SWITCHES 
(8W-33-3) 
C15 €313 C15 oie 
148K ——))—148K > WEnDO™ 
WT 
(8W-48-4) 
SPLICE C203 
$204 Pm—C15 12BK/WT—X€— C15 14BK/WT—-@ S301 
(8W-70-11) 
C15 C301 C15 SPLICE 
14BK—)—_16BK —®-_ $315 
WT WT (8W-70-22) 
laameeed Wana 1 FUSE 
1 aa C201 | BLOCK 
: I 
! CIRCUIT ! | 
! BREAKER | €303 €352 RIGHT POWER 
! 1 ! Y——A11 14RD —{€——F35 14RD —® SEAT SWITCH 
(8W-63-3) 
All 
12BK 
i“ WITH 
C203 | TRAILER 
All 12BK/GY-——“~€———A11_ 12BK/GY —@®@ $302 i 
All C311 | cane 
LABK All <2 SPLICE 
ay >—14BkK —< fp «S317 
GY (8W-70-23) 
C311 


p—A11 14BK/GY——NO CONNECTION 


8040bf36 J968W-13 





SW - 70 - 20 SW-70 SPLICE INFORMATION -————- X J(RHD) 
RIGHT FRONT 
POWER DOOR 
Z1 148K ———————=« LOCK /WINDOW 
SWITCH 
(8W-60-4) 
SPLICE C360 | 
$314 ~<——Z1 148BK——~)——2Z1 148BK———-@ $303 
(8W-70-22) 
RIGHT 
POWER 
ne aeeneenmeecnannenmeeaaaee—y 
Z1 16BK RRO 
(8W-62-5) 
$311 ™——Z1 18BK——)—Z1 18BK Z1 14BK——))—-Z1 148K _ $217 
(8W-70-21) \ / (8W-70-15) 
@ $304 
= C324 C306 RIGHT REAR 
Eee DOOR JAMB 
S404 ™——Z1 18BK——)—Z1 18BK Z1 18BK ——))—— 21 18BK —* “curren 
(8SW-70-24) (8W-44-12) 
SPLICE 
Z1 142K ————=a___ §319 
(8W-70-23) 
= SPLICE 
Z1 14BK——))—Z1 14BK a_ §3114 
(8W-70-22) 
€313 C328 LEFT REAR 
Z1 14BK—X€—Z1 12BK Z1 20BK——))—Z1 188K ——=1 arora 
i 7 (8W-44-12) 
@ s307 | | 
SPLICE <> SPLICE 
$403 ™——/Z1 18BK—~+)—Z1 18BK Z1 148K = ___ $311 
(8W-70-24) (8W-70-21) 
Z1 
Z1 14BK 
WITH ae 
TRAILER > 
mm G300 
SPLICE 


(8W-70-23) = 


8040bF37 J968W-13 


XJ(RHD) —————————————- 8W--70 SPLICE INFORMATION 





BW - 70 - 24 
LIFTGATE p2 6345 pp POWER DOOR 
LOCK MOTOR ieee wi A >——— LOCK RELAY 
(8W- ~61- -6) WT a AN €308 P2 (8W-61-3) 
- 18BK . 
i WT 
18BK | 
LEFT REAR ss C301 AS C227 3 
p2 p2 p2 ay C227 pp ; 
POWER DOOR | ne rae <i 18BK 18BK 
LOCK MOTOR ra it i it 
a 18BK | po — YY C361 
| L | 18BK | 
WT 
T C321 L 
> +7 £320 A 
18BK a 18BK 
WT 18BK WT 
| { 
LEFT FRONT RIGHT REAR RIGHT FRONT 
POWER DOOR POWER DOOR POWER DOOR 
LOCK MOTOR LOCK MOTOR LOCK MOTOR 
| (8W-61-6) (8W-61-6) (8W-61-6) 
LIFTGATE p34. 3450 pag POWER DOOR 
LOCK MOTOR = 18PK 7) 18K, -——1 UNLOCK RELAY 
(8W-61-6) BK BK AN €308 P34 (8W-61-4) 
ae 18PK 
P34 4 
: 18PK 
BK 
Salice aon p34 | p34 «C301 p34 4 C227 p34 
LOCK MOTOR ee a Le 18PK 18PK 
(8W-61-6) s310  ®K Ee a 
p34 | p34 <p £361 
18PK 18PK , 
ii BK 
, ls C320 P34 
eeee. * ad 18PK 
P34 P34 BK 
18PK 18PK 
| BK 
LEFT FRONT RIGHT REAR RIGHT FRONT 
SEAT BELT POWER DOOR POWER DOOR POWER DOOR 
SWITCH | LOCK MOTOR LOCK MOTOR LOCK MOTOR 
(8W-44-8) FUEL PUMP (8W-61-6) (8W-61-6) (8W-61-6) 
MODULE 
oe y sal C302 _ TRANSFER 
Z1 20BK Z1 20BK——X Z1 20BK = Sue 
(8W-44-7) 
RIGHT POWER 
SEAT SWITCH 
(8W-63-3) 71 PRNDL 
20BK LAMP 
| , - (8W-44-7) 
ra a: 
14BK . 6352 — €303 C305 SPLICE 
Ly 3 et Z1 188K ——))——- 21 188K =_ $304 
(8W-70-20) 
SPLICE 
$307 
(8W-70-20) 
8040bf39 


J968W-13 





8W - 70 - 22 ——— 8W--70 SPLICE INFORMATION 





XJ(RAD) 
R 
ns enzo can Powe 
WINDOW —<—0Q1 14y_——<C— (1 14YL Ql 14vyL_——<(—— 01 14YL—® WINDOW 
SWITCH SWITCH 
(8W-60-5) 7 (8W-60-5) 
@ s312 
RIGHT FRONT | LEFT FRONT 
POWER DOOR C360 A \ C359 | POWER DOOR 
LOCK / —<a— Ql 14y¥_—~<€—-01 14YL Q1 14y¥_——5)—01 14YL—= ——LOCK/ 
WINDOW WINDOW 
SWITCH SWITCH 
(8W-60-4) (8W-60-5) 
C361 RIGHT 
P79 20DB/LB——))——P79 20DB/LB—= POWER 
MIRROR 
POWER (8W-62-3) 
MIRROR 
<———— sania 
SWITCH P79 20DB/LB @ s313 
(8W-62-3) i C321 LEFT 
POWER 
P79 20DB/LB——<€@—— P79 20DB/LB——<a Rota 
(8W-62-3) 
LEFT C359 POWER 
POWER MIRROR 
re] 
cman oo 16BK —~€#—— Z1 14BK Z1 14BK SWITCH 
(8W-62-5) (8W-62-3) 
SPLICE £360 
$303 ™—Z1 14BK——<C——Z1 148K————@ 5314 
(8W-70-20) 

BUZZER C227 C301 SPLICE 
MODULE Z1 148K —X€@——-Z1_ 14BK Z1 14BK —~¢——Z1 14BK—® _ §307 
(8W-44-8) (8W-70-20) 

Z1 
“7 
SPLICE 
$217 
(8W-70-15) 
€301 SPLICE 
C15 16BK/WIX€C15 14BK/WI—<_ ss $301 
LEFT (8W-70-19) 
POWER e32s a | 
MIRROR —*—C15 16BK/WT—})—C15 16BK/WT @ s315 | 
(8W-62-5) . \ C361 RIGHT 
POWER 
C15 16BK/WT—)—-C15 16BK/RD—= anon 
(8W-62-5) 


8040bf3a | | J968W-13 





XJ(RHD) — : : 8W-70 SPLICE INFORMATION ————————————- 8W - 70 - 23 


IN-LINE 
CIRCUIT 


[oe >= BREAKER 
SPLICE | C311 (8W-54-3) 


$302. =—All 14BK/GY-—<€——Al11 14RD ——@®@ $317 (WITH TRAILER TOW) 


(8W-70-19) 
, TRAILER TOW 
All 14RD ————————__ CONNECTOR 
(8W-54-4) 
TRAILER TOW STOP LAMP 





CONNECTOR ™———71 16BK 71 20BK = RELAY 
(8W-54-4) | (8W-54-5) 
SPLICE 
 §307 p—Z]1 18BK | 
- (8W-70-20) 
SPLICE C311 SPLICE 





$403 ™——Z1 18BK————> Z1 20BK—@ Z1 16BK———))>——-Z1 18BK ®__ $307 
(8W-70-24) cans / $318 (WITH TRAILER TOW) (8W-70-20) 
WITH TRAILER TOW 
RIGHT TURN LEFT TURN 
RELAY »™—————1 20BK 71 20BK-——————=__ RELAY 
(8W-54-5) (8W-54-5) 
SPLICE 
$307 
(8W-70-20) 
| 71 CENTER 
eet 208K “| ‘HIGH 
{ BLACK MOUNTED 
c313 STOP 
4 2 C353 LAMPS 
Ls 14BK Z1 14BK Z1 20BK——X4@——— 71 20BK (CHMSL) 
(8W-51-4) 
LIFTGATE 5319 C358 LICENSE 
SWITCH =———Z1 20BK —--————_ @ 71 20BK (#71 20BK x LAMP 
(8W-44-9) (8W-51-3) 
REAR WIPER | REAR WINDOW 
MOTOR ™——————Z1 18BK 71 148K -——————~<_ DEFOGGER 
(8W-53-5) | | (8W-48-4) 
J968W-13 


8040bf3b 


BW - 70 - 24 ————————. 8W--70 SPLICE INFORMATION ———————————- XJ (RH) 


TRAILER TOW L90 cra IR ag ane 
CONNECTOR »———190 18DB/RD 18DB—s» SIDE MARKER 
_RA- LAMP 
(8W-54-4) RD 
: C311 6 (8W-51-3) 
<—18pB—@ S401 
RD 
L90 LEFT TAIL/ 
18DB——s STOP LAMP 
RD (8W-51-3) 
L90 
18DB 
RD 
2 RIGHT REAR 
Pra SIDE MARKER 
RD > LAMP 
€305 4, £324 14) | (8W-51-3) 
aa 1808—{—1808- @ s402 
| C358 C345 C308 
LICENSE | L90 ~~ L90 L90 L90 L9 RIGHT TAIL 
LAMP ~+-20DB-—7)-2008 72008-41408 fe STOP or 
(8W-51-3) RD , RD (8W-51-3) 
190 S226 = jg SPLICE 
1808—))— 188 —= $218 | 
RD (8W-70-16) 
SPLICE Cal sick Ge 
$307  ~<——Z1 18BK €—Z1 18BK Z1 188K" "Yap 
(8W-70-20) (8W-51-5) 
WITH 
—a— TRAILER 
LEFT 
SPLICE TOW e222 REAR SIDE 
$318 —~—<——dZ1 20BK 18BK MARKER LAMP 
(8W-70-23) | (8W-51-3) 
LEFT TAIL/ sean TRA 
STOP LAMP »————————Z1  18BK 71 188K ————————= 
SIGNAL LAMP 
(8W-51-3,4) (8W-52-5) 
RIGHT 
REAR SIDE | 
MARKER =» Z1  18BK 
LAMP 
(8W-51-3) 
RIGHT a . | C324 : 
| | C324 SPLICE 
ert ha eee | T):) Z1 18BK——))—Z1 188K» $304 
(8W-70-20) 
(8W-51-3,4) 
. | | S404 | 
RIGHT _ | | RIGHT 
REAR TURN . BACK -UP 
pinning J 
SIGNAL LAMP | eee 21 18BK LAMP 


(8W-52-5) | (8W-51-5) 


8040bf3c J968W-13 


XJ(RHD) ———_——————_ 8W - 80 CONNECTOR PIN-OUTS —-----——_ BW - 80 - 1 


SW-80 CONNECTOR PIN-OUTS 


DESCRIPTION AND OPERATION circuit occupies. Individual connector numbers are 
referenced on diagram pages throughout Group 8W. 
INTRODUCTION 


The pages referenced in this section show the con- 
nector, the circuits in the connector, and the pin that 








8W - 80 - 2 8W-80 CONNECTOR PIN-OUTS XJ(RHD) 
DIAGRAM INDEX 

Connector Page Connector Page 
G100 oie oe cabe ta cd seeawhaeeaauyesaeeeeasas 8W-80-4 0 oc a oe rr -8W-80-18 
CTU. inn irem eas oe oncewe ates agen dene a 8W-80-5 0d aaneaeanesead cacuuaeseatanueetaere  BW-80-18 
N02 3 4s eeerheuuneatiden iyareonaeuenands 8W-80-6 POU dames bean eterae as su ene cit esdaseisee 8W-80-18 
ChUG: phawuncy adhaaueye Gr aceenbs oeneaaesen 8W-80-6 05 o) ae ne ee ae ee 8W-80-18 
TOW oy eh earn eon deuce on Gene sen eee we a 8W-80-6 N02 2 eet vp ooeadnee Gentes awnnss aaduce4 8W-80-18 
loa reetseeadeeada ree aea deeee ade ue dacenss 8W-80-6 C1005 i ose eee taanennas iyeceaeu «ad vond 8W-80-19 
COG ie a Geen ga.ou- anne « sas pant aasc atin hee eee 8W-80-7 C1 OO ans oeyees yeheete ne aeee emcee eheaeeot 8W-80-19 
CMO aoc peatageeadaunien sane che paneer sehen 8W-80-7 WOO e as aces on xe eeaaeenadweant oayedeaesen. 8W-80-19 
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c100 
AV | — CIRCUIT FUNCTION 
2 | A21 14DB_ _| FUSED IGNITION SWITCH OUTPUT (RUN/START) 


Fie l(>l>|> [ele l>l> |e] OD 
SO} |N| O/H] |b a 


8 


K4 18BK/LB SENSOR GROUND 

T41 18BR/YL PARK/NEUTRAL POSITION SWITCH SENSE 
19 18GY IGNITION COIL DRIVER 

K24 18GY/BK CRANKSHAFT POSITION SENSOR SIGNAL 


— 


K60 18YL/BK IDLE AIR CONTROL MOTOR NO. 2 DRIVER 


| circuit 

a 

}A21 140B 

ee 

| K4 18BK/LB 

fee ed 

| T41 18BR/YL_| 

| K24 18GY/BK _| 

ae 

| K60_ 18YL/BK _| 
All IDLE AIR CONTROL MOTOR NO. 3 DRIVER 
ed : 
es ae : 
Ala | = : 
INTAKE AIR TEMPERATURE SENSOR SIGNAL 
A16 ENGINE COOLANT TEMPERATURE SENSOR SIGNAL 
A17 5 VOLT SUPPLY 
CAMSHAFT POSITION SENSOR SIGNAL 
A19 IDLE AIR CONTROL MOTOR NO. 1 DRIVER 
IDLE AIR CONTROL MOTOR NO. 4 DRIVER 
a21|| FEU 2 Fee - | 
FUSED B(+) 
A23 THROTTLE POSITION SENSOR SIGNAL 
UPSTREAM HEATED OXYGEN SENSOR SIGNAL 
A25 DOWNSTREAM HEATED OXYGEN SENSOR SIGNAL 
faze | - 
A27 MANIFOLD ABSOLUTE PRESSURE SENSOR SIGNAL 
faze | = 7 
2 ee : 
AZO | = 
A31 GROUND 


> 


32 | Z12 14BK/TN GROUND 
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NJECTOR NO. 1 DRIVER 
NJECTOR NO. 3 DRIVER 
NJECTOR NO. 5 DRIVER 


K11 18WT/DB 
K13 18YL/WT 
K38 18GY 
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ei 





POWERTRAIN 
CONTROL MODULE 
(CONNECTOR B) 


~~ 
Ro 
i) 
a" 
0O 
O 
<p) 
em 


GENERATOR FIELD DRIVER 
B11 | K54 200R/BK UP-SHIFT LAMP DRIVER 
K58 18BR/DB INJECTOR NO. 6 DRIVER 
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w wo | oo wiwlw|o|o!] © 
oO COli™N On) Pl Wi rPlre 









Ww 
ay 
RO 


w 
— 
WwW 
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SS 


NJECTOR NO. 2 DRIVER 
NJECTOR NO. 4 DRIVER 


12 18IN 
1 K14 18LB/BR 


Oo | Go 
e 
aH}; o 
~~ 
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w wo 
a) — 
3S ioe) 


we) 
ine) 
fa 


wo ws) 
ine) a) 
a nN 






ee Ree) 
NO} PRO 
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VEHICLE SPEED SENSOR SIGNAL 


152) 
NO 
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G7 20WT/OR 


w 
a) 
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Ww 
W 
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B31 | K7 180R 5 VOLT SUPPLY 
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CIRCUIT 
L3_14RD/OR 
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L35 18BR/WT* 
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L90 18DB/RD 
Z1 16BK 











10 | L35 16BR/WT 10 





C103 


CIRCUIT FUNCTION 
C25 14LG RADIATOR FAN RELAY OUTPUT 
| B | Z1 14BK GROUND 






RADIATOR FAN 
MOTOR 


C104 


| CAV CIRCUIT FUNCTION 
B8 18RD/DB LEFT FRONT WHEEL SPEED SENSOR (-) 
B9 18RD LEFT FRONT WHEEL SPEED SENSOR (+) 






LEFT FRONT 
WHEEL SPEED SENSOR 


C105 


CIRCUIT FUNCTION 
B233 12TN/BK | ABS PUMP MOTOR RELAY OUTPUT 
212 12BK/TN | GROUND. } 











ABS PUMP 
MOTOR 


* WITH FOG LAMPS 
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AV-| CIRCUIT FUNCTION 











Tr, o 
Ol aw [of | 2) 
Ne ee 





D1 18VT/BR CCD BUS (+) 
9 16 Z12 16BK/TN GROUND | 
DATA LINK Z11 16BK/WT GROUND 
CONNECTOR D20 20LG SCI RECEIVE | 


D21 20PK SCI TRANSMIT 
D21 20PK SCI TRANSMIT* 


D2 18WT/BK CCD BUS (-) 
T137 16YL/BK | AUTOMATIC TRANSMISSION DIAG SIGNAL 


F39 18PK/LG FUSED B(+) 


Oo 
Rie |e, Relies |e 


16 
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B251_ 16WT/BK 
B249 16WT/TN 
B245 16WT/LG 
ee eee eee 
ee ee 


B254 16DG/OR | REAR DUMP VALVE CONTROL 


B248 16DG/WT | RIGHT FRONT DUMP VALVE CONTROL 


B243 16DG/BK | LEFT FRONT DUMP VALVE CONTROL 


B235 14GY/YL | ABS MAIN RELAY OUTPUT 














HYDRAULIC 
CONTROL UNIT 
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CIRCUIT 
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3 2 /] een! 
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* WITH ABS 
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V55_18TN/RD 
a ee 
| 6 














V 


5 V3 18BR/WT WIPER SWITCH LOW SPEED OUTPUT 
V4 18RD/YL WIPER SWITCH HIGH SPEED OUTPUT | 





FRONT WIPER 
MOTOR 
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CIRCUIT FUNCTION 
K52 20PK/BK | EVAP/PURGE SOLENOID CONTROL 


F12 18DB/WT | FUSED IGNITION SWITCH OUTPUT (RUN/START) 











EVAP/PURGE 
SOLENOID 


LB 
bee 
em 
Le 
Fi 


6 | 
ce 














| -D | Bl 18YL/DB 
 E [82 ieve 
| F | 83 18LG/DB 
|G | B84 isle 
5 a 






= BLACK 
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CIRCUIT | FUNCTION 
B235 14GY/YL | ABS MAIN RELAY OUTPUT 
|B | B205 18VT ABS LAMP DRIVER 






ABS DIODE 
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CRANKSHAFT 
POSITION 
SENSOR 
a BLACK 
THROTTLE 
POSITION 
SENSOR 
1 
3 





UPSTREAM HEATED 
OXYGEN SENSOR 





IDLE AIR 
CONTROL 
MOTOR 
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C11 
CIRCUIT FUNCTION 
K6 18VT/WT 5 VOLT SUPPLY 

K4 18BK/LB | SENSOR GROUND 7 

K24 18GY/BK | CRANKSHAFT POSITION SENSOR SIGNAL 
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CAV CIRCUIT 


K6 20VT/WT 5 VOLT SUPPLY 


K22 180R/DB THROTTLE POSITION SENSOR SIGNAL 
K4 18BK/LB SENSOR GROUND 


FUNCTION 





1 
2 
3 


Ci 


9 
GROUND | 
SENSOR GROUND 
UPSTREAM HEATED OXYGEN SENSOR SIGNAL 
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CAV | CIRCUIT FUNCTION | 

K59 18VT/BK | IDLE AIR CONTROL MOTOR DRIVER NO. 4 

| B | K40 18BR/WT | IDLE AIR CONTROL MOTOR DRIVER NO. 3 
I 


K60 18YL/BK | IDLE AIR CONTROL MOTOR DRIVER NO. 2 


D K39 18GY/RD IDLE AIR CONTROL MOTOR DRIVER NO. 1 
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INTAKE AIR 
TEMPERATURE 
SENSOR 


BLACK 





ENGINE COOLANT 
TEMPERATURE SENSOR 


INJECTOR NO. 1 


INJECTOR NO. 2 


BLACK 


- 
(oo): 


INJECTOR NO. 3 
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CIRCUIT | FUNCTION 
K4 16BK/LB SENSOR GROUND | 
| B | K21 16BK/RD | INTAKE AIR TEMPERATURE SENSOR SIGNAL | 
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CIRCUIT FUNCTION 
K4 16BK/LB SENSOR GROUND 
| B | K2 16TN/BK | ENGINE COOLANT TEMPERATURE SENSOR SIGNAL | 
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CAV CIRCUIT FUNCTION 
A142 16DG/0R | AUTOMATIC SHUT DOWN RELAY OUTPUT 
2 | Kil 18WT/DB | INJECTOR NO. 1 DRIVER 
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CIRCUIT FUNCTION 
A142 16DG/OR | AUTOMATIC SHUT DOWN RELAY OUTPUT 
K12 18TN INJECTOR NO. 2 DRIVER 
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CIRCUIT FUNCTION 
A142 16DG/OR | AUTOMATIC SHUT DOWN RELAY OUTPUT 
K13 18YL/WT | INJECTOR NO. 3 DRIVER 
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BLACK 
lA C126 


CAV | CIRCUIT —_ FUNCTION oe | 
A142 16DG/OR | AUTOMATIC SHUT DOWN RELAY OUTPUT 
K14 18LB/BR | INJECTOR NO. 4 DRIVER 


INJECTOR NO. 4 . | : 









C127 
CIRCUIT FUNCTION 
A142 16DG/0R | AUTOMATIC SHUT DOWN RELAY OUTPUT 
K38 18GY INJECTOR NO. 5 DRIVER 








c128 | | 


- BLACK | 
CAV CIRCUIT FUNCTION 






A142 16DG/0R | AUTOMATIC SHUT DOWN RELAY OUTPUT 
K58 18BR/DB_ | INJECTOR NO. 6 DRIVER | 





INJECTOR NO. 6 


f BLACK C129 

CIRCUIT FUNCTION 
K6 20VT/WT 5 VOLT SUPPLY 

Kl 20DG/RD _| MAP SENSOR SIGNAL 

K4 18BK/LB | SENSOR GROUND 


* 







MAP SENSOR 


1 . 9 , ia C130 





Cfo ODE CIRCUIT FUNCTION 
= A= G9 20GY/BK BRAKE WARNING LAMP DRIVER 
2 | G9 20GY/WT BRAKE WARNING LAMP DRIVER 
BRAKE PRESSURE | 2 | 69 
SWITCH 
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€131 
3 
CAV CIRCUIT FUNCTION 
K6 18VT/WT 5 VOLT SUPPLY 
K4 18BK/LB | SENSOR GROUND 
CAMSHAFT 
POSITION K44 18TN/YL | CAMSHAFT POSITION SENSOR SIGNAL 
SENSOR 
€132 
CAV CIRCUIT FUNCTION | 


T505 18TN/BK 
T137_16YL/BK 


| 


RANS SPEED SENSOR SIGNAL 
UTOMATIC TRANSMISSION DIAG SIGNAL 


T506 18LG/BK | 1-2 GEAR SENSE 
T507 18GY/BK | DRIVE GEAR SENSE 
K29 18WT/PK STOP LAMP SWITCH SENSE 


> 


| 


‘oO 
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© 





Se lel Oe leole Sai a 
fae aed aed Le O(N Hla; Rlwiy [eA 


TRANSMISSION 
CONTROL 14 | T508 18WT/BK | SOLENOID $3 CONTROL 
MODULE C15 OLENOID S2 CONTROL 
OLENOID $1 CONTROL 
7 ae 
HROTTLE POSITION SENSOR SIGNAL 
SENSOR GROUND 
i a eae 
kk —————— 
ee ee eee 
ee eee eee 
i ae eee 
ie as a ee 
i ieee ee eee 
7 eens 
ee ee 
oe i ree 
D16 


80409bef J968W-13 


XJ(RHD) 





H 
A 
PARK/NEUTRAL 
POSITION 
SWITCH 








VALVE BODY 
SOLENOID 


LOW WASHER FLUID 
LEVEL SWITCH 


80409bf0 


8W-80 CONNECTOR PIN-OUTS — : 


> 


io) 
Qinirm -) > 


V 





CAV 


N 
ay 
pe 
ee) 
ow 
~ 






pA 
|B | 


8W - 80 - 13 


€133 


| FUSED IGNITION SWITCH OUTPUT (RUN/START) | 
PGROUND 
ae eee 


BACK-UP LAMP SWITCH OUTPUT 









CIRCUIT 
Fl2 18DB/WT 
T41 18BR/YL 









L10 18BR/LG 








T507 18GY/BK 
T506 18LG/BK 


DRIVE GEAR SENSE | 
1-2 GEAR SENSE | 











CIRCUIT 
G7 20WT/OR 
K4 18BK/LB 
G107 20BK/RD 
Z1 18BK 


ay 
| 1 | G7 18WT/OR 
i 


6 K7 180R 




























K7 180R 





C135 


CIRCUIT , FUNCTION e34 


G106 20BK/YL | 4WD FULL TIME 
1 18BK GROUND , 
T505 18TN/BK | TRANSMISSION SPEED SENSOR SIGNAL 


T608 16NT7BK 
75101808 Wi 



























C136 


CIRCUIT FUNCTION 
12 18DB/WT FUSED IGNITION SWITCH OUTPUT (RUN/START) 
29 20BK/TN WASHER FLUID SWITCH SENSE 










@ | 7T1 





* WITH 231 TRANSFER CASE 


J968W-13 


8W - 80-14 





UNDERHOOD LAMP 


| 


RIGHT FRONT 
WHEEL SPEED 
SENSOR 


BLACK 
fo 


a 







REAR WASHER 
PUMP MOTOR 


FRONT WASHER 
PUMP MOTOR 


A/C HEATER 
BLOWER MOTOR 


80409bf1 





y—— BLACK 








8W-80 CONNECTOR PIN-OUTS 


C137 


CIRCUIT FUNCTION 
Z1 18BK GROUND | 
A6 18RD/BK | FUSED B(+) 








C138 


CAV CIRCUIT FUNCTION 
B6 18WT/DB RIGHT FRONT WHEEL SPEED SENSOR (-) 
B7 18WT RIGHT FRONT WHEEL SPEED SENSOR (+) 











€139 


CIRCUIT FUNCTION 
20 18BK/WT | REAR WASHER PUMP MOTOR CONTROL _ 


V 
9 Z1 18BK GROUND 
Z1 18BK GROUND 
















CAV CIRCUIT FUNCTION 
V10 20BR WINDSHIELD WASHER SWITCH OUTPUT 






|B fz 1eBK 


C141 


FUNCTION 
BLOWER MOTOR SWITCH OUTPUT 
GROUND 











J968W-13 


XJ(RHD) 





XJ(RHD) 8W-80 CONNECTOR PIN-OUTS ——————————— 8W - 80 - 15 


143 


Cc 
CIRCUIT FUNCTION 
C21 14DB/OR | A/C SWITCH SENSE 


A/C LOW PRESSURE C21 14DB/OR | A/C LOW PRESSURE SWITCH OUTPUT 
















144 


Lt 
CIRCUIT FUNCTION 


V36 20TN/RD | VEHICLE SPEED CONTROL VACUUM SOLENOID CONTROL 
V35 20LG/RD | VEHICLE SPEED CONTROL VENT SOLENOID CONTROL 










VEHICLE SPEED | 3 | V30 20DB/RD VEHICLE SPEED CONTROL STOP LAMP SW OUTPUT 
CONTROL SERVO 


Z1 18BK GROUND 


CIRCUIT 
G31 18VT/LG 
G32 18BK/LB 






CIRCUIT 
G31 18VT/LG 
G32 18BK/LB 






C146 


cn 
2 ae 
rsp = 
£3 
i 
2 
: 
-9 | Koo 1a0e 








CAV CIRCUIT 


K19 18BK/GY 









> | 


C3 14DB/BK 


G6 18GY 


Seed 


K20 18DG 
A142 16DG/0R 


on 







C147 


CAV CIRCUIT FUNCTION 
G6 18GY ENGINE OIL PRESSURE SWITCH SENSE 


Pee eee eee 









ENGINE OIL 
PRESSURE SWITCH 





80409bf2 | | J968W-13 








SW - 80 - 16 : — 8W-80 CONNECTOR PIN-OUTS aie — XJ(RHD) 


CAV CIRCUIT | FUNCTION 
1 | K19 18BK/GY | IGNITION COIL NO. 1 DRIVER 
| 2 | A142 16DG/OR | AUTOMATIC. SHUT DOWN RELAY OUTPUT 











€149 


fav | circurr | ———SCSUNCTION 
| 2 | A142 18DG/OR | AUTOMATIC SHUT DOWN RELAY OUTPUT 











ZO 8BK GROUND 


C150 


CAV CIRCUIT FUNCTION 
AQ_6RD 
| 2 | T40 14LG/BK | ENGINE STARTER MOTOR RELAY OUTPUT 












ENGINE STARTER 
MOTOR 


C151 
POWER DISTRIBUTION CENTER 
(8W-11-2) 


80409bf3 | : J968W-13 








XJ(RHD) 8W-&0 CONNECTOR PIN-OUTS 8W - 80-17 


C154 (WITH FOG LAMPS) 


BLACK CIRCUIT FUNCTION 


in F > ee eee eee 
3 1 F39 16PK/LG | FUSED B(+) 
6 4 P38 {ew | 
9 7 L90 18DB/RD | PARK LAMP SWITCH OUTPUT 
= Po 
PARK LAMP Ee 
RELAY 





€155 (WITH FOG LAMPS) 


f BLACK CAV CIRCUIT FUNCTION 
= i. : 
pallgtestatll | : 

Bl 4 = 
/ G465 16LB/BK | HIGH BEAM INDICATOR DRIVER 
HIGH BEAM L39 16LB HIGH BEAM RELAY OUTPUT 
RELAY Z1 18BK GROUND 
F39 16PK/LG FUSED B(+) 





BLACK 


3 


LEFT FRONT PARK/ 
TURN SIGNAL LAMP 


. 





C157 


CAV FUNCTION 
[3 16RD/OR | DIMMER SWITCH HIGH BEAM OUTPUT 
L3_16RD/OR 
pa L4 16VT/WT 
L4_ 16VT/WT 

















LEFT 
HEADLAMP 


80409bT4 | J968W-13 


BW - 80 - 18 ————————— 


YELLOW 


LEFT FRONT SIDE ~ 
MARKER LAMP , 


goo 
z 


LEFT 
FOG LAMP 


B A 


BLACK 
ko 


3 


RIGHT FRONT PARK/ 
TURN SIGNAL LAMP 


a 


RIGHT 
HEADLAMP 


y es 


:(@): 


RIGHT -FRONT SIDE 
MARKER LAMP 


80409bFf5 


—— 8W-80 CONNECTOR PIN-OUTS — 


L61 18LG LEFT TURN SIGNAL | 





158 


CIRCUIT FUNCTION 
L90 18DB/RD | PARK LAMP SWITCH OUTPUT 










C159 
CIRCUIT | FUNCTION 





Z1 16BK GROUND 
| B | L39 16LB FOG LAMP SWITCH OUTPUT 


C160 


0 2 
CIRCUIT FUNCTION 
L60 18TN RIGHT TURN SIGNAL 
L90 18DB/RD PARK LAMP SWITCH OUTPUT 
Z1 18BK GROUND 










3 





FUNCTION 





C162 







CAV | = CIRCUIT | FUNCTION 


L90 18DB/RD | PARK LAMP SWITCH OUTPUT 
L60 18TN RIGHT TURN SIGNAL | 









J968W-13° 


- XJ(RHD) 





XJ(RHD) ——— - 6W-80 CONNECTOR PIN-OUTS ——————————_- 8W  - 80 - 19 











BLACK 
p C163 





; [em 
OO): 
FOG LAMP SWITCH OUTPUT 
RIGHT 
FOG LAMP 


| C165 


CIRCUIT FUNCTION 


C13 20DB/0R A/C COMPRESSOR CLUTCH RELAY .CONTROL 


C27 20DB/PK RADIATOR FAN RELAY CONTROL 
K51 20DB/YL AUTOMATIC SHUT DOWN RELAY CONTROL 


s°3) 


> 
<= 


ALALOLALALaAloOlolo! © 
©] 00|NI} on] | | OO ie 


ae) 


V36 20TN/RD PEED CONTROL VACUUM SOLENOID CONTROL 
V35 20LG/RD PEED CONTROL VENT SOLENOID CONTROL 


oe) 


OOO0000000 
OOO0000000 
OOO00O00000 


oO 
— 
jn) 





Oo 
— 
ay 


V32 20YL/RD 12 VOLT SUPPLY 

Al42 16DG/0OR | AUTOMATIC SHUT DOWN RELAY OUTPUT 
C15 | K118 18PK/YL | BATTERY TEMPERATURE SENSOR SIGNAL 

1 G14 20PK/BK GENERATOR LAMP DRIVER 

G3 20BK/PK MALFUNCTION INDICATOR LAMP DRIVER 

K31 20BR FUEL PUMP RELAY CONTROL 

K52 20PK/BK EVAP/PURGE SOLENOID CONTROL 


C21 14DB/0R A/C LOW PRESSURE SWITCH SIGNAL 


C90 14LG A/C SELECT SIGNAL 


K29 18WIT/PK STOP LAMP SWITCH SENSE 


ee 
G4 18DB FUEL LEVEL SENSE 
7 SCI TRANSMIT 
CCD BUS (-) 
SCI RECEIVE 
0 CCD BUS (+) 
1 TACHOMETER SIGNAL 


C32 | V33 20WT/LG SPEED CONTROL RESUME SWITCH SENSE 


POWERTRAIN Cl 
CONTROL 
MODULE 

(CONNECTOR C) 


PO 


Ola 
|e 
| GO 


() 
fo») 


oO 
— 
| 


— 


MILOPLPOLOL OOD 
DOP PO PEROT RS be 
} OG] PO} FR} GO] oO} CO 


i) 
POPP 


Hi o 





M1 Oo 
POPP] PO 


OO), oO 
(© | CO 








PO 








LO 
CW | OW 





168 GRAY 


CAV CIRCUIT 
A142 16DG/0R 















CIRCUIT 
A142 18DG/OR 





80409bf6 





Z11 16BK/WT 
K4 18BK/LB 
K341 18TN/WT 






| OO | PO [Re 








Z11 16BK/WT 
K4 18BK/LB 


K341 18TN/WT 






J968W-13 





SW - 80 - 20 





- 8W-80 CONNECTOR PIN-OUTS - XJ(RHD) 


c169 


CAV CIRCUIT FUNCTION 


K118 18PK/YL | BATTERY TEMPERATURE SENSOR SIGNAL 
S 


K4 18BK/LB ENSOR GROUND 





BATTERY 
TEMPERATURE 
SENSOR 


C170 


CIRCUIT FUNCTION 
B205 18VT ABS WARNING LAMP DRIVER 
B517 18PK/OR | G-SWITCH GROUND 


D21 20PK 




















CONTROLLER 
ANTI-LOCK 
BRAKE L50 18WT/TN STOP LAMP SWITCH OUTPUT 


9 | B3 18LG/DB LEFT REAR WHEEL SPEED SENSOR (-) 
Al0 | B4 18LG LEFT REAR WHEEL SPEED SENSOR (+) 
RIGHT REAR WHEEL SPEED SENSOR (+) 


RIGHT REAR WHEEL SPEED SENSOR (-) 






> 
_ 
— 
w 
NO 
© 
~< 
i 





Al2 | Bl 18YL/DB 





Ci71 


|B6 | B248 16DG/WT | RIGHT FRONT DUMP VALVE CONTROL 
|B9 | B9 18RD | LEFT FRONT WHEEL SPEED SENSOR (+) 
B 














CONTROLLER ABS MAIN RELAY CONTROL 
ANTI-LOCK 
BRAKE 










B13 | Zl G 
G 


Z1 14BK ROUND 


B15 | B249 16WT/TN | RIGHT FRONT ISOLATION VALVE CONTROL 
eee rr. re 
B18 


LEFT FRONT ISOLATION VALVE CONTROL 












B245 16WT/LG 





80409bDf7 J968W-13 








XJ(RAD) | : 8W-80 CONNECTOR PIN-OUTS ————-—— 8W - 80 - 21 


GRAY 


CAV CIRCUIT 


CAV CIRCUIT 





1 T40 14LG/BK 


















JN | 135 16BR/WT_| 
P| G7 20WT/OR 
| R | 139 1618 | 
|S | 4 14vt/WT | 





C174 
AV CIRCUIT V CIRCUIT 
A21 12DB A21 14DB 
| lu eee | 
soos oes 
C90 14LG alaletstelaial C90 14LG 
C21 14DB/OR ~ C21 14DB/0R 
E | V10 20BR V10 20BK/RD 
L90 18DB/RD L90 18DB/RD 
V20 18BK/WT g -v20 LSBK/WT 
V20 18BK/WT 
AA 14YL A41 14YL/WT 
A3. 12RD/WT A3_12RD/WT 
L60 18TN L60 187 
L60 18IN 


co 


im) 
~ |G @ Inn O)1,w]> 


rr 
Lo) 
— 
ay 
© 
r— 
<p) 


K54 200R/BK 
X2 18DG/RD 
X2 18DG/RD 


G9 20GY/BK G9 20GY/BK 
L3 14RD/OR L3 16RD/OR 
L3 16RD/OR 











CAV CIRCUIT 

A7_ 12RD/YL 

V4 18RD/YL 

G20 18WT/TN 
| D | G6 20Gy 6 _20GY 

F86 18LG/BK 

L10 18BR/LG 





G21 20GY/LB 


1 12RD 
L9 18BK/WT 


3 18BR/WT 
35 16BR 
G7 20WT/OR 

39 16LB 
L4 14VT/WT 


aa 


-|<i< iO @ 
O1 m 
ol 

— 
ee a) 
co a) 
ae. a 
— 
=~, 
Pe] 
i] 





S 





L61 18LG/RD 
L61 18LG/RD 
K54 200R/BK 


X2 18DG/RD 









oO 


J968W-13 


SW - 80 - 22 





8W-80 CONNECTOR PIN-OUTS 


C175 


CAV | CIRCUIT 
pA | UF 
F 
F 














L50 18WT/TN 





CAV 

D | 22 18BK/OR | 
_F | G107 20BK/RO | 
| F | G107_20BK/RD_ 


K G9 20GY/WT 


| M | A6 18RD/BK | 

pu K29 18WT/PK 
K29 18WT/PK 

ee 


G14 20PK/BK 
A141 14DG/WT 





C201 
FUSE/FUSE BLOCK 
(8W-10-2) 


C202 


CIRCUIT 
X53 20DG 
X55 20BR/RD 





CAV 
A 
B 





CJ 


C3 


Ss =O 
OOO0o00n 
CICIC3 Cacadcoc3 

Scasooo 
ODoOooo0o00 
= | | = 


es 
Cj 


XJ(RAD) 









| A | V11 18BK/TN 
ae 


Z2 18BK/0R 


G106 20BK/YL 


G107 20BK/RD 


B205 18V 
B236 18LG/YL 
A4 12BK/RD 


ce G9 18GY/BK 


G9 18GY/BK 


M1 18PK 


ne k29 18WT/PK 


| P| G3 20BK/WT 
| R | G14 20PK/WT 


A141 14DG/WT 










~ 









CIRCUIT 
X53 20DG 
X55 20BR/RD 









J968W-13 


XJ(RHD) 


LEFT INSTRUMENT 
PANEL SPEAKER 


80409bfa 








8W-80 CONNECTOR PIN-OUTS : 











yo 
Ln eee 
Ae | 


es 


V20 18BK/WT 


8 | 
| 9 | V13 18BR/LG 
F20 18WT 


C15 14BK/WT 










ee 
| 6 | L61 18LG/RD 
G10 18LG 

| 8 | v20 18BK/WT_| 
| to | 













| 9 | V13 18BR/LG 
10 
C15 12BK/WT 
















X53 20DG LEFT FRONT SPEAKER (+) 
LEFT FRONT SPEAKER (+) 
| 5 | Aes Pee RO LEFT FRONT SPEAKER (-) 
X55 18BR/RD | LEFT FRONT SPEAKER (-) 






BLACK 











CAV CIRCUIT 
M1 20PK 
M2 20YL 





J968W-13 


SW - 80 - 23 





SW - 80 - 24 — 





HEADLAMP 
SWITCH 





REAR WIPER/WASHER 
SWITCH LAMP 


Y Mee 
ATE) [Df c 
B [all D 


REAR WIPER/ | 
WASHER SWITCH 


13 12 11 


RADIO 
(FOR CIRCUIT/ 
FUNCTIONS SEE 
CONNECTOR C403) 
(6 SPEAKER SYSTEM) 


80409bfb 


—— 8W-80 CONNECTOR PIN-OUTS ) 


| H | F34 12TN/BK | FUSED B(+) 


€207 


Bl | A3 12RD/WT | FUSED BC+) 
PARK LAMP SWITCH OUTPUT | 

Ee PARK LAMP SWITCH OUTPUT 

KEY-IN IGNITION SWITCH SENSE 

| D | M2 20YL —_—| COURTESY LAMP DRIVER | 


















F2 200R/BK _| FUSED PANEL LAMPS DIMMER SW SIGNAL 


M11 20PK/LB | COURTESY LAMP SWITCH OUTPUT 


FUNCTION 








€210 


CIRCUIT FUNCTION 
V20 18BK/WT | REAR WASHER PUMP MOTOR CONTROL 


V15 18LB/RD FUSED IGNITION SWITCH OUTPUT (RUN) 


V13 18BR/LG | REAR WIPER MOTOR CONTROL 
| D | F20 18WT FUSED IGNITION SWITCH OUTPUT (RUN) 
































Cail 


CAV CIRCUIT 


CIRCUIT 









X51_Z0BR/VL = 
2 | X53 18DG EE 
X53 18DG 
Ee ae 
M1 18PK M1 18PK 
F85 18VT/WT F85 18WT 
ee wo oe 
| (2 AND 4 SPEAKER eee 
X92 20DB/WT SYSTEM) 


57 20BR/LB 


X55 18BR/RD 


0 | X5 18LB/RD 
E2 180R/BK 


12 | X56 18DB/RD 








X55 18BR 


/X57 18BR 
10 | X5 18LB 
£2 180R_ 
X56 18DB 
X58 18DB 


— 


Lo 
| 3 | 
4 
Lea 
ae 
P 
10 
pats 
13 





13 | X58 20DB/0R 





J968W-13 


XJ(RAD) 


XJ(RHD) 


C D E 


BLOWER MOTOR 
SWTICH 


! 
A B C DE 


A/C HEATER 
CONTROL SWITCH 


7—— GRAY 


ee 
ee ae | | 


A BC D 


BLOWER MOTOR 
RESISTOR BLOCK 


GRAY 
3 1 
Ich 

A/C 
CYCLING SWITCH 


GLOVE BOX 
LAMP 


80409bfc 











3W-&0 CONNECTOR PIN-OUTS 









C212 
| A [C4 12TN | LOW MOTOR BLOWER DRIVER Cd 
|B [C1 1206 | BLOWER MOTOR SWITCH OUTPUT 
| D [C6 12LB_ | M2 BLOWER MOTOR DRIVER Cd 
ee ee, ee 







C213 


A/C SELECT SIGNAL 

A/C SELECT SIGNAL 
-B 7 1eReATN HIGH BLOWER MOTOR DRIVER 

2 ee eee 
| D [C7 12BK/TN | HIGH BLOWER MOTOR DRIVER 
A/C-HEATER CONTROL SWITCH SIGNAL 















C2 






C214 


CAV CIRCUIT FUNCTION 
C6 12LB M2 BLOWER MOTOR DRIVER 
8 C1 12DG BLOWER MOTOR SWITCH OUTPUT 












C1 12DG BLOWER MOTOR SWITCH OUTPUT 
C C4 12TN LOW BLOWER MOTOR DRIVER 
C43 12YL/BR A/C-HEATER CONTROL SWITCH SIGNAL 





C215 
CIRCUIT 
C21 14DB/0R | A/C SWITCH SENSE 
C90 14LG A/C SELECT SIGNAL 


FUNCTION 





Z1 16BK GROUND 


CIRCUIT FUNCTION | 
M1 20PK FUSED B(+) 
| B | Z1 18BK GROUND 






C216 








J968W-13 


SW - 80-25 


8W - 80 - 26 8W-80 CONNECTOR PIN-OUTS 


C217 





c218 


CAV CIRCUIT 
2 20YL 
Z20PK 
Z1 20BK 
















2 





CIRCUIT 
X54 20VT 
X54 18VT 
X56 20DB/RD 
X56 18DB/RD 


RIGHT INSTRUMENT 
PANEL SPEAKER 






CIRCUIT 
X51 20BR/YL 


X58 20DB/0R 


pos c221 
CAV] CIRCUIT 


1 | M2 20YL 
2; 
3 | Z1 20BK 





80409bfd 





IGHT FRONT SPEAKER (+) 
RIGHT FRONT SPEAKER (+) 
IGHT FRONT SPEAKER (—) 
RIGHT FRONT SPEAKER (—) 

















XJ(RAD) 


CAV | CIRCUIT 


1 M1 20PK 


2 | M2 2ove 
















> va = CAV CIRCUIT 
a M2 20YL 

= — 

1 2 3 4 | M9 20DB/0R 


F87 20WT/BK 


F87 20WT/BK 


Le 
Le 
3 | 71 208K 
Le 
° 
6 [| = 


FUNCTION 











CIRCUIT 
X51 20BR/YL 


X52 20DB/WT 


X57 20BR/LB 


X58 20DB/0R 


CAV CIRCUIT 


1 [M2 18YL 
2 
3. | Zl 18BK 






J968W-13 


XJ(RHD) ————————— 











g 
KEY-IN 
SWITCH/HALO 
LAMP 


IGNITION SWITCH 


: fr. 
|ooo ool 


VERICLE SPeed 
CONTROL/HORN 
SWITCHES 


80409bfe 













— 8W-80 CONNECTOR PIN-OUTs —————————— 8W - 80 - 27 
| c222 
CAV 8B CAV 





A | X54 20VT 


A X54 20VT 
B X56 20DB/RD 


B X56 20DB/RD 


C223 
CAV CIRCUIT | FUNCTION 
| 1 | M11 20PK/LB | COURTESY LAMP SWITCH OUTPUT 
| 2 | G26 20LB KEY-IN IGNITION SWITCH SENSE 
| 3. | M50 20YL/RD | KEY-IN LAMP DRIVER 


Z1 18BK GROUND 







C224 


CIRCUIT FUNCTION 


A41 14YL/WT. | FUSED IGNITION SWITCH OUTPUT (START) 
A21 14DB FUSED IGNITION SWITCH OUTPUT (RUN/START) 
G9 20GY/BK BRAKE WARNING LAMP DRIVER 


Al 12RD FUSED B(+) 


A38 120R FUSED IGNITION SWITCH OUTPUT (RUN) 
A48 12VT FUSED IGNITION SWITCH OUTPUT (RUN/ACC) 


Al 12RD FUSED B(+) 


Lo 


CIRCUIT 
| 1 | V32 20YL/RD | 12 VOLT SUPPLY 


FUNCTION 


K4 18LB SENSOR GROUND 
V33 20WT/LG | VEHICLE SPEED CONTROL RESUME SWITCH SENSE 
HORN RELAY CONTROL 





J968W-13 


SW - 80 - 28 


8040bf00 





C226 


4 
Lo 
Lo 











L10 18BR/LG 


M2 20YL 
5 






L50 18WT/TN 


8 | Zi 148K 
oe 


G4 20DB 
A141 14DG/WT 


P38 180R/WT 
G9 18GY/BK 






C227 


CIRCUIT 


3 


6 
a 
8 










P60 20BR/WT 
] Z1 14BK 





8W-80 CONNECTOR PIN-OUTS 





M2 18YL 
eae 















7 
8 | Zi 148K 
9 | G4 2008 



















| 6 | P60 20BR/WT 
| 8 | G68 20PK/OR _ 


_ 


J968W-13 


XJ(RAD) 





XJ(RAD) — — 


y— GRAY 
9 1 
LJLILICIEIEILIO 


ooog0(C aod f10 
eee es 


24 18 


MULTI-FUNCTION 
SWITCH 







17 





STOP LAMP 
SWITCH 


8040bf01 


8W-80 CONNECTOR PIN-OUTS — 


C228 


CAV —— FUNCTION | 

WIPER SWITCH DELAY OUTPUT 

INTERMITTENT WIPER DELAY 
LOW WASHER FLUID SENSE 


| 4 | F86 18LG/BK | FUSED IGNITION SWITCH OUTPUT (RUN/ACC) 


| 5 | V4 16RD/YL | WIPER SWITCH HIGH SPEED OUTPUT 
V3 18BR/WT | WIPER SWITCH LOW SPEED OUTPUT 


WIPER MOTOR PARK SIGNAL 


— 


L60 18TN — | RIGHT TURN SIGNAL 
L60 18IN RIGHT TURN SIGNAL 
L12 18VT/TN COMBINATION FLASHER OUTPUT (HAZARD SIGNAL) 


/15 | L61 18LG/RD | LEFT TURN SIGNAL 
| 16 | L61 18LG/RD | LEFT TURN SIGNAL 


L5 18BK/WT COMBINATION FLASHER OUTPUT (TURN SIGNALS) 
DIMMER SWITCH LOW BEAM OUTPUT. 
FUSED B(+) 
DIMMER SWITCH HIGH BEAM OUTPUT 
21 FLASH TO PASS 





C229 


CAV CIRCUIT i FUNCTION Ee : 
V32 20YL/RD 2 VOLT SUPPLY | 
V32 20YL/RD 2 VOLT SUPPLY 


L50 18WT/TN STOP LAMP SWITCH OUTPUT 7 


ee 
ee re 
Leg 
Le 
Zz 








a" 






—" 






| K29 1eWT/PK | STOP LAMP SWITCH SENSE 
| V30 20DB/RD | VEHICLE SPEED CONTROL BRAKE SWITCH OUTPUT | 
5 | 9 1eBK/wT__| FUSED BC+) 
GROUND 






Z1 18BK 





J968W-13 


—— 8W- 80-29 


8W - 80 - 30 


BLACK 
peSBSReEseeec 


D E F G 


A B C 


INTERMITTENT WIPER 
CONTROL MODULE 





A von 


A/C-HEATER CONTROL 
ILLUMINATION LAMP 


GRAY 


A G 


WIPER/WASHER SWITCH 
(STANDARD ) 
OR 
INTERMITTENT WIPER 
CONTROL MODULE 





HEADLAMP 
DELAY MODULE 


8040bf02 





V50 18LG WIPER SWITCH DELAY OUTPUT 





8W-80 CONNECTOR PIN-OUTS 


C230 


CIRCUIT FUNCTION 
V51 18WT INTERMITTENT WIPER DELAY 
| B | V11 18BK/TN | LOW WASHER FLUID SENSE 


C V4 16RD/YL WIPER SWITCH HIGH SPEED OUTPUT 











F86 18LG/BK FUSED IGNITION SWITCH OUTPUT (RUN/START) 


V3 18BR/WT | WIPER SWITCH LOW SPEED OUTPUT 
V6 18DB WIPER MOTOR PARK SIGNAL 






231 


CAV CIRCUIT FUNCTION 


E2 200R/BK FUSED PANEL LAMPS DIMMER SWITCH SIGNAL 


| Boi Zi 16BK 





C232 


CAV FUNCTION 
pA |) Ua eh : 
| B | V10 20BK/RD | LOW WASHER FLUID SENSE 
WIPER SWITCH HIGH SPEED OUTPUT 


V 

V 

FUSED IGNITION SWITCH OUTPUT (RUN/ACC) 

FUSED IGNITION SWITCH OUTPUT (RUN/ACC) 
V 


3 18BR/WT | WIPER SWITCH LOW SPEED OUTPUT 
V55 18TN/RD | WIPER MOTOR PARK SIGNAL 
Z1 18BK GROUND 





C233 


oe a ee 
2 pee een FUSED B(+) 

FUSED B(+) 
21 18BK 









FUNCTION 


~~ 


No 


Z1 18BK GROUND 

| 6 | F34 12TN/BK | HEADLAMP SWITCH OUTPUT 
a : 

8 F87 20WT/BK | FUSED IGNITION SWITCH OUTPUT (RUN/START) 


F87 20WT/BK FUSED IGNITION SWITCH OUTPUT (RUN/START) 


Les) 


Oo 






J968W-13 


XJ(RHD) 





8W-80 CONNECTOR PIN-OUTS 8W - 80 - 31 





XJ(RHD) 


C234 


FUNCTION 

| Al | G20 18WT/TN | ECT GAUGE SENSOR SIGNAL 

LEFT TURN SIGNAL 

GROUND 

DIMMER SWITCH HIGH BEAM OUTPUT 
TACHOMETER SIGNAL 


F2 200R/BK __| FUSED PANEL LAMPS DIMMER SW SIGNAL 
F87 20WT/BK | FUSED IGNITION SWITCH OUTPUT (START) 
G4 20DB FUEL LEVEL SENSOR SIGNAL 
Z2 18BK/OR | GROUND 
| B6 | G7 20WT/OR | VEHICLE SPEED SENSOR SIGNAL 
L60 18TN RIGHT TURN SIGNAL 

G6 20GY ENGINE OIL PRESSURE SWITCH SENSE 













INSTRUMENT 
CLUSTER 


> 
©O 





Lue) 
OO 






ee] 
ts 





Le w] 
on 







V FUNCTION 
GROUND 
GROUND 
SEAT BELT WARNING LAMP DRIVER 


F87 20WT/BK FUSED IGNITION SWITCH OUTPUT (RUN/START) 
F87 20WT/BK FUSED IGNITION SWITCH OUTPUT (RUN/START ) 


G14 20PK/WT GENERATOR LAMP DRIVER 
G107 20BK/RD | 4WD LOCK 


AWD FULL TIME 




















TELLTALE 
CONNECTOR 


ee 7 

fe : 

BRAKE WARNING LAMP DRIVER 

NOT USED 

1 ABS WARNING LAMP DRIVER 
FUSED IGNITION SWITCH OUTPUT (RUN/START) 
FUSED IGNITION SWITCH OUTPUT (RUN/START) 
FUSED IGNITION SWITCH OUTPUT (RUN/START) 
FUSED IGNITION SWITCH OUTPUT (RUN/START) 

MALFUNCTION INDICATOR LAMP DRIVER 

WASHER FLUID SWITCH SENSE 


oO 

me) BS et | Re 
~ <p) 
wn ram 
> © 
om) 

rh 
ro) i) 
© oO 
7 w 
™ ~~ 
ve) N 
aN ~< 
= 


On 
G> 
oO 
Do 
© 
ow 
~ 
~~ 
= 
— 


16 








G29 20IN 





CIRCUIT FUNCTION 


FUSED PANEL LAMPS DIMMER SIGNAL 
GROUND 





REAR WINDOW 
DEFOGGER SWITCH 
ILLUMINATION LAMP 


8040bf03 | J968W-13 


8W - 80 - 32 





FOG LAMP SWITCH 
ILLUMINATION LAMP 


FOG LAMP 
SWITCH 


REAR WINDOW 
DEFOGGER SWITCH 


TIME DELAY 
RELAY 


8040bf04 





8W-80 CONNECTOR PIN-OUTS XJ(RHD) 


C237 


CIRCUIT FUNCTION 


E2 200R/BK FUSED PANEL LAMPS DIMMER SWITCH SIGNAL 


| B | Z1 20BK GROUND 










FUNCTION 


ROUND 
ROUND 





G 
G 


C239 


CAV CIRCUIT 


C15 12BK/WT REAR WINDOW DEFOGGER RELAY OUTPUT 


Z1 20BK ROUND 
Z1 20BK ROUND 


C80 18DB/WT REAR WINDOW DEFOGGER RELAY CONTROL 





FUNCTION 






G? | G> 


oO 










£240 BLACK 
CIRCUIT P 
M2 20YL 7 ‘M2_18YL 
c26 2018 
M2 18YL 
G26 20LB 





Z1 20BK 





C241 
CIRCUIT | FUNCTION 
M50 20YL/RD | KEY-IN LAMP DRIVER 
> [M1 20PK _| FUSED B(+) 












M1 20PK FUSED B(+) 
M2 20YL COURTESY LAMP DRIVER 





J968W-13 


XJ(RHD) 


BUZZER 
MODULE 


2 i 


SHIFT 
INTERLOCK 


yo 


8040bf05 














8W-80 CONNECTOR PIN-OUTS 


C242 


RELAY BANK 
(8W-11-16) 


C243 


CIRCUIT 


FUNCTION 


F87 20WT/BK FUSED IGNITION SWITCH OUTPUT (RUN/START) 
F87 20WT/BK FUSED IGNITION SWITCH OUTPUT CRUN/START ) 
2 G11 20WT/OR SEAT BELT WARNING LAMP DRIVER 


Z1 18BK GROUND 


Z1 14BK GROUND 

4 | G10 18LG SEAT BELT SWITCH SENSE 
DM ace ee cel : 
| 6 | M11 20PK/LB | COURTESY LAMP SWITCH OUTPUT 
L7 18BK/YL PARK LAMP SW OUTPUT 





C244 


CAV CIRCUIT 
K29 18WT/PK 
F87 20WT/BK 









FUNCTION 
STOP LAMP SWITCH SENSE 
FUSED IGNITION SW OUTPUT (RUN/START) 






c301 


a 


P34 18PK/BK 
P34 18PK/BK 
Z1 14BK 


Qi 14YL 


C15 16BK/WT 


C302 


V CIRCUIT 


E2 200R 
Z1 20BK 






CA 
1 
2 





Z1 20BK 


J968W-13 


SW - 80 - 33 


8W - 80 - 34 ————— 


SEAT BELT 
SWITCH 





FUEL PUMP | 
MODULE 


8040bf06 


€303 









C304 


CAV CIRCUIT FUNCTION 
G10 20LG/RD | SEAT BELT SWITCH SENSE 


| B | Z1 20BK GROUND 













€305 
L60 18TN 


L90 18DB/RD 
L90 18DB/RD 


6 L50 18WT/TN 
L50 18WT/TN 


CAV 









CAV 





FUNCTION 
FUEL PUMP RELAY OUTPUT 
SENSOR GROUND 
FUEL LEVEL SENSOR SIGNAL 


A241 14DG/TN 


K4 18BK/LB 


CAV CIRCUIT 


C307 
G4 18DB 


| G4 18DB | LOW FUEL SENSE 
Z1 14BK GROUND 


Hi or] ] OG Po] eR 


CAV CIRCUIT 





— 8W-80 CONNECTOR PIN-OUTS ———-—-————__ XJ (RHD) 






All 12BK/GY 
Z1 14BK 





L50 18WT/TN 


CIRCUIT 





J9I6BW-13 


XJ(RHD) 


BLACK 


on 
oo 


8040bf07 





en 
| P2 18BK/WT** | 





C308 
K** 


ZCiOIinimMiol arnlvol> 


€309 






CAV CIRCUIT 


M1 20PK 


M2 20YL 
G71 20VT/YL 





A 
B 
C 





€310 


CIRCUIT 
B40 14LB 





CAV 
il 
2 
















| L35 18BR/WT 
| 36_18LG/BK* | 
Z1 20BK* 


All 14BK/GY 


L60 18TN 





c312 
A_| X58 20DB/0R __ 
e | x52 2008/4 
C_| X57 20BR/LB | 
D | X51 20BR/YL_| 








8W-80 CONNECTOR PIN-OUTS SW - 80-35 














Pe eek/ure | 












A | M1 18PK 
5 [Me ler 
¢ [me 20vtv 















CAV CIRCUIT 


B40 14DB 


1 
2 














CAV CIRCUIT 


L36 18LG/BK* 
Z1 18BK 


L10 18BR/LG 
L90 18DB/RD 


~L50 18WT/TN 
L50 18WT/TN* 


7 All 14RD* 
L60 18TN* 













A | X58 20DB/0R_| 
D 





X57 20BR/LB 
X51 20BR/YL 


* WITH TRAILER TOW 


** WITH POWER DOOR LOCKS 
J968W-13 





8WW-80 CONNECTOR PIN-OUTs —————-————_ 





BLACK 
| €313 









2 1 CAV CIRCUIT CAV CIRCUIT 
1 | C15 14BK/RD 4 2 1 | C15 14BK/WT 
2 | 271 14BK 2 | Z1 12BK 












FUNCTION 
LEFT REAR POWER WINDOW MOTOR UP CONTROL 
LEFT REAR POWER WINDOW UP CONTROL 

LEFT FRONT DOOR POWER LOCK/WINDOW SW OUTPUT 
LEFT REAR POWER WINDOW MOTOR DOWN CONTROL 
LEFT REAR POWER WINDOW MOTOR DOWN CONTROL 












XJ(RHD) 





LEFT REAR 
POWER WINDOW 
SWITCH 


BLACK 


LEFT REAR POWER 
DOOR LOCK MOTOR 


ia 
> (ae 


LEFT REAR 
WINDOW MOTOR 


8040bf08 





C315 
CIRCUIT 
P2 18BK/WT 
|B | P34 18PK/BK 







C31 












€317 


CIRCUIT 
M2 18YL 
M2 18YL 


E2 200R 


6 







A241 14DG/TN 


P38 200R/WT 


G9 20GY/BK 





OOR LOCK RELAY OUTPUT 
OOR UNLOCK RELAY OUTPUT 


POWER WINDOW MOTOR DOWN CONTROL 
POWER WINDOW MOTOR UP CONTROL 





























AV 


CIRCUIT 


M2 18YL 


| 5 
a. 





5 | P38 200R/WT_| 





J968W-13 


XJ(RHD) — 





POWER 
MIRROR 
SWITCH © 


8040bFf09 


—— 8W-80 CONNECTOR PIN-OUTS 





CAV CIRCUIT 


€319 


- C32 


CAV CIRCUIT 
P2 18PK/WT 


P34 18PK/BK 


1 
2 
} 
4 | Q18 14GY/BK 
2 
6 


© 










Q28 14DG/WT 
Ql 14YL 





©? 
— 


32 


P80 20YL 


P81 20DB 


P79 20DB/LB 
C15 16BK/WT 













POWER MIRROR LEFT/RIGHT UP CONTROL 
|B | P81 20DB _—| POWER MIRROR LEFT/RIGHT LEFT CONTROL 
POWER MIRROR LEFT/RIGHT RIGHT CONTROL 
| D | P78 20YL/LG | POWER MIRROR LEFT/RIGHT DOWN CONTROL 
POWER MIRROR CONTROL | 
GROUND 
FUSED B(+) 


FUNCTION 







1 | P2 18BK/WT | 
2 | p34 18°K/BK 
af 
«oie 146r7eK 
5 

6 




















Q28 14DG/WT 
Q1 14YL 











| 


J968W-13 


SW - 80 - 37 


SW - 80 - 38 








8W-80 CONNECTOR PIN-OUTS -XJ(RHD) 






GREEN 
CAV CIRCUIT | 


c322 
CAV] CIRCUIT 
a 


i | G68 20PK/0R 
2 | P35 200R/VT 
3 | P36 20PK/VT 
4 fo = 












(NO MATING 
CONNECTOR) 










C323 


GROUND 

V20 18BK/YL | FUSED IGNITION SWITCH OUTPUT (RUN) 
3 iV 

[4 | 









13 18BR/RD REAR WIPER MOTOR CONTROL 


F20 18WT 


REAR WIPER 


MOTOR FUSED IGNITION SWITCH OUTPUT 








C324 
CAV CIRCUIT 


CAV CIRCUIT 





[135 1e8R INT a 
awe 2 go fe 
: 5 [totem | a | 1 [3-060 tere 
pay + fuo reese) 4 [Lio 18eR/L6 
5 [igo 1ep6/R0 | = ® 5 [5 [7t90 1808 /R0 
6 | L50_1eWT/TN 6 | L50 16NT/TH 
rt iT. 
e[ a [= 









FUNCTION 
| 1 | Q12 14BR RIGHT REAR POWER WINDOW MOTOR UP CONTROL 
| 2 | Q28 14DG/WT | LT FRT DOOR PWR LOCK/WINDOW SW RT REAR UP CNTRL 


| 3 | Q1 14YL LEFT FRONT DOOR POWER LOCK/WINDOW SWITCH OUTPUT 
| 4 | 








Q18 14GY/BK RIGHT REAR POWER WINDOW DOWN CONTROL 





RIGHT REAR POWER WINDOW MOTOR DOWN CONTROL 





RIGHT REAR 
POWER WINDOW 
SWITCH 


8040bf0b J968W-13 





8W-80 CONNECTOR PIN-OUTS — 8W - 80-39 


BLACK 
A : C326 
CIRCUIT FUNCTION 
P2 18PK/WT DOOR LOCK RELAY OUTPUT 
|B | P34 18PK/BK | DOOR UNLOCK RELAY OUTPUT 


RIGHT REAR 
POWER DOOR LOCK 
MOTOR 


RED 
£ C327 
CIRCUIT FUNCTION 
2 Q22 14VT POWER WINDOW MOTOR DOWN CONTROL 


Q12 14BR POWER WINDOW MOTOR UP CONTROL 





XJ(RHD) 

























RIGHT REAR 
WINDOW 
MOTOR 


a BLACK C328 f_ BLACK 


CAV CIRCUIT 


Z1 18BK 






CIRCUIT 
M2 18YL 


Z1 18BK 































BLACK 
C329 
A B CAV CIRCUIT FUNCTION 
A P2 18BK/WT DOOR LOCK RELAY OUTPUT 
B P34 18PK/BK DOOR UNLOCK. RELAY OUTPUT 


RIGHT FRONT 
POWER DOOR LOCK 
MOTOR 


BLACK 
C331 


Q12 14BR 














FUNCTION 
POWER WINDOW MOTOR DOWN CONTROL 
POWER WINDOW MOTOR UP CONTROL 






RIGHT FRONT 
WINDOW 
MOTOR 


€332 


TB | P77 20WT7BK | RIGHT PONER MIRROR RIGHT/LEFT CONTROL 






RIGHT POWER 
MIRROR 


8040bf0c J968W-13 





8W - 80 - 40 - 8W-80 CONNECTOR PIN-OUTS —-———~———————_ XJ (RHD) 


circuIT |_ FUNCTION 


16 14BR/WT LEFT FRONT POWER WINDOW UP CONTROL 


21 14WT 
11 1418 
26_14VT/WT 
1_14YL 
P38 140R/WT | DOOR LOCK RELAY CONTROL 
ee ae 
P36 14PK/VT 


C333 | 
NATURAL 









CAV 


> 


OC 







Ni <j <p <p <p Sc pep cK Cyc 
MmPTAM Tm Tm mm rm 





vd P35 140R/VT DOOR LOCK SWITCH OUTPUT (LOCK) , 
LEFT FRONT a 
POWER DOOR 
LOCK/WINDOW 

SWITCH 






CIRCUIT | FUNCTION | 


X54 20VT RIGHT FRONT DOOR SPEAKER (+) 
| B | X56 20DB/RD | RIGHT FRONT DOOR SPEAKER (-) 


i 
/ | j 
} 
| 


RIGHT FRONT 
DOOR 
SPEAKER 


, a c33: 


LEFT POWER 
MIRROR 


35 


~ CIRCUIT FUNCTION 
| A | P78 20YL/LG | LT POWER MIRROR UP/DOWN CONTROL 


P77 20WT/BK LT POWER MIRROR LEFT/RIGHT CONTROL | 


P79 20DB/LB GROUND 





















CIRCUIT 
Q21 14WT 
Q1i1l 14LB 


FUNCTION © 
LEFT FRONT POWER WINDOW MOTOR UP CONTROL 
LEFT FRONT POWER WINDOW MOTOR DOWN CONTROL 





i 


LEFT FRONT 
WINDOW 
MOTOR 


C338 


CIRCUIT FUNCTION | oe 
| A | P2 18BK/WT DOOR LOCK RELAY OUTPUT 


| B | P34 18PK/BK | DOOR UNLOCK RELAY OUTPUT | 










LEFT FRONT 
POWER DOOR LOCK 
MOTOR 


8040bfod | J968W-13 





- BW - 80 - 41 





8W-80 CONNECTOR PIN-OUTS ————————— 


XJ(RHD) 


BLACK €339 


CIRCUIT FUNCTION 
X53 20DG LEFT FRONT DOOR SPEAKER (+) 


| B | X55 20BR/RD | LEFT FRONT DOOR SPEAKER (-) 










LEFT FRONT 
DOOR 
SPEAKER 





oO 


= ae a oe ge (ed Com (com me 
O SFLOlO|wW/>l[GOlOl|wl|> 


FUNCTION 


Q1 14YL RT FT DR POWER LOCK/WINDOW SWITCH OUTPUT 


F81 14TN FUSED IGNITION SWITCH OUTPUT (RUN) 


Q28 14DG/WT RIGHT REAR POWER WINDOW DOWN CONTROL 
Q18 14GY/BK RIGHT REAR POWER WINDOW UP CONTROL 


NATURAL 
AB ACD 


N ~< >< =_=<=c 





RIGHT FRONT eee eee 


POWER DOOR LOCK/ XA | P38 140R/WT DOOR LOCK RELAY CONTROL 
WINDOW SWITCH 


P36 14PK/VT DOOR LOCK SWITCH OUTPUT (UNLOCK) 
P35 140R/VT DOOR LOCK SWITCH OUTPUT (LOCK) 
Q22 14VT POWER WINDOW MOTOR DOWN CONTROL 


Q12 14BR POWER WINDOW MOTOR UP CONTROL 





NOUN TIN IN | < | < | < | << | >< | >< | o< 
OWI Srl OO Dir Viaolw 


8040bT0e J968W-13 


SW - 80 - 42 


RIGHT FRONT 
POWER DOOR/LOCK 
WINDOW SWITCH 


DOME/READING 
LAMPS 


8040bf0F 








C341 






CIRCUIT FUNCTION | 
ee 


Q27 14RD/BK 

Wwe] = 

eas 
ee ee! 


[Ze 
es 





C344 


CAV CIRCUIT 
A M1 20PK 


8W-80 CONNECTOR PIN-OUTS 


LEFT REAR POWER WINDOW UP CONTROL 
Q17 14DB/WT LEFT REAR POWER WINDOW DOWN CONTROL 


ee 
ie a rr ene 
er errs, 
ae eee 


Q26 14VT/WT | LT FRT PWR WINDOW DOWN CONTROL | 
Q16 14BR/WT | LT FRT PWR WINDOW UP CONTROL 


FUNCTION 


FUSED B(+) 
COURTESY LAMP SWITCH OUTPUT 





Lae 
a2 || MOEN 








C345 
CAV CIRCUIT 

M4 20VT/YL 

| B | L50 18WT/TN 

| D | P34 18PK/BK* 
V13_ 18BR/RD 
F20 18WT 

V20 18BK/YL 
L90 20DB/RD 


C P2 18BK/WT* |. 


GROUND 










Ps | 150 erst 
P| Pat 18PK/aKe 


y 


af(o0o)o 





* WITH POWER LOCKS 
J968W-13 


XJ(RHD) 





- 8W-80 CONNECTOR PIN-OUTS SW - 80 - 43 





XJ(RHD) ——— 


C346 


RIGHT TURN SIGNAL 
GROUND 

RIGHT TURN SIGNAL 
STOP LAMP RELAY OUTPUT 
STOP LAMP RELAY OUTPUT 

















RIGHT TURN 
RELAY 





C347 


CIRCUIT FUNCTION 
| 1 | L61 18LG LEFT TURN SIGNAL 
Z1 20BK GROUND 

L61 18LG LEFT TURN SIGNAL 












L495 18PK STOP LAMP RELAY OUTPUT 
L495 18PK STOP LAMP RELAY OUTPUT 







LEFT TURN L494 18DG STOP LAMP RELAY OUTPUT 
RELAY L494 18DG STOP LAMP RELAY OUTPUT 





C348 





AV 















< 





| 5 


STOP LAMP 
RELAY | 


| is ©349 


CIRCUIT FUNCTION 
All 14RD GENERATOR OUTPUT 
| B | All 18RD/BK | GENERATOR OUTPUT 






IN-LINE 
CIRCUIT 
BREAKER 


8040bf10 | J968W-13 


SW - 80 - 44 








8W-80 CONNECTOR PIN-OUTS ———— - XJ(RAD) 


€350 


CAV CIRCUIT FUNCTION 








P34 18PK/BK | DOOR UNLOCK RELAY OUTPUT 
| B | P2 18BK/WT | DOOR LOCK RELAY OUTPUT 





LIFTGATE 
LOCK 
MOTOR 












V 


| C351 
GROUND | 
ELECTRIC BRAKE FEED 

PARK LAMP SWITCH OUTPUT 
GENERATOR OUTPUT 

LEFT TURN SIGNAL 

| 6 |L60 18TN | RIGHT TURN SIGNAL 

| 7 | L110 18BR/LG | BACK-UP LAMP SWITCH OUTPUT 





7 


TRAILER TOW 
CONNECTOR 


BLACK C352 BLACK 


CAV CIRCUIT 
All 14RD : 
Z1 14BK 





CAV CIRCUIT 
F35 14RD 
Z1 14BK 





BLACK C353 BLACK 


B (Gn) A 
|B | 21 20BK = 







CIRCUIT 
L50 18WT/TN 
| B | Z1 20BK 





8040bf11 J968W-13 


XJ(RAHD) 


8040bFf12 








(OO). 


RIGHT REAR 
WHEEL SPEED 
SENSOR 


BLACK 


LEFT REAR 
WHEEL SPEED 
SENSOR 


BLACK 





GREEN 





‘8W-80 CONNECTOR PIN-OUTS 






B517 18PK/OR | G-SWITCH GROUND 
B515 18YL/VT | G-SWITCH NO. 1 SENSE 
B516 18TN/WT | G-SWITCH NO. 2 SENSE 









C354 
CIRCUIT FUNCTION | 


C355 


CIRCUIT FUNCTION 
B2 18YL RIGHT REAR WHEEL SPEED SENSOR (+) _ 
| B | Bl 18YL/DB. | RIGHT REAR WHEEL SPEED SENSOR (-) 






C356 


CIRCUIT FUNCTION 
B3 18LG/DB LEFT REAR WHEEL SPEED SENSOR (-) 


| B | B4 18LG LEFT REAR WHEEL SPEED SENSOR (+) 































CIRCUIT 
G107 20BK/RD 


| B | G106 20GY/YL 


CAV CIRCUIT 
G107 18BK/RD 


| B | G106 18GY/YL 






C358 GREEN 





8W - 80 - 45 


CIRCUIT 
L90 20DB/RD 
| B | Z1 20BK 








CIRCUIT 
L90 20DB/RD 
| B | Z1 20BK 









J968W-13 


SW - 80 - 46 


8040bF13 





a 
| 8 


C359 


Z1 16BK 








C360 






| 6 | Q17 14DB/WT 


po P38 140R/WT 









C361 


CIRCUIT 
P79 20DB/LB 
P77 20WT/BK 


P35 140R/VT 












AV 


P34 18PK/BK 


P36 14PK/VT 


7 P80 20YL 
C15 16BK/RD 





8W-80 CONNECTOR PIN-OUTS 









Q1 14YL 


















6 | O17 14DB/WT 
8 | 027 14RD/BK_| 
jo Be 2008 eT 
























CIRCUIT 
1 | P79 20DB/LB | 
3} Fas coon eT 
4 fPE 2B 

P2 18BK/WT - 
6 BRS SOR AAT 
a 







Ww 






IS 












P36 20PK/VT 
7 | P78 20YL/LG 
| 8 | C15 16BK/WT 


J968W-13 


XJ(RHD) 









XJ(RHD) 8W-80 CONNECTOR PIN-OUTS-————————— BW - 80 - 47 
C362 
yo 





C15 16BK/RD | REAR WINDOW DEFOGGER RELAY OUTPUT 
| B | Z1 16BK GROUND — 


|G), 


RIGHT HEATED 
MIRROR 


© 


365 


CAV CIRCUIT FUNCTION 
C15 16BK/WT | REAR WINDOW DEFOGGER RELAY OUTPUT 
| B | Z1 16BK GROUND 









LEFT HEATED 
MIRROR 


, ia 


A B FUNCTION 









C402 
CIRCUIT FUNCTION 
E2 200R FUSED PNL LAMPS DIMMER SW SIG 
Z1 20BK GROUND 







TRANSFER CASE 
LAMP 


8040bf14 J968W-13 


SW - 80 - 48 





1312 11 |e! 10:98. 


RADIO 
(2 AND 4 
SPEAKER SYSTEM) 


VEHICLE 
SPEED 
SENSOR 


8040bf15 





: X56 18DB RIGHT FRONT SPEAKER (-) | 





- 8W-80 CONNECTOR PIN-OUTS 


C403 


CAV | FUNCTION 
a a (ae ee 
| 6 | X54 18VT | RIGHT FRONT SPEAKER (+) 

RIGHT SOUNDBAR SPEAKER (+) 
| 8 | X57 18BR | LEFT SOUNDBAR SPEAKER (=) 
9 | X55 18BR | LEFT FRONT SPEAKER (-) 
Fao: 














Ww 















0 | X5 18LB LCD ILLUMINATION | 
F2 180R _ PANEL LAMPS DRIVER 






X58 18DB RIGHT SOUNDBAR SPEAKER (-) 





C404 


CAV CIRCUIT FUNCTION 
K7 180R 5 VOLT SUPPLY 
K4 18BK/LB | SENSOR GROUND 


3 






G7 18WI/0R VEHICLE SPEED SENSOR SIGNAL 





© 


405 


PB [M2 20vL | COURTESY LAMPS DRIVER SSS 








J968W-13 


XJ(RHD) 


XJ(RHD) ——— 8W--80 CONNECTOR PIN-OUTS —---— 8W - 80 - 49 © 


y 
C406 








Pan : CIRCUIT FUNCTION 
1 @ 9 L90 20DB/RD | PARK LAMP SWITCH OUTPUT 
Z1 20BK GROUND 
eel 
LICENSE 
LAMP 
BLACK 407 
a CIRCUIT FUNCTION 
CO) , G107 18BK/RD | 4WD LOCK ; 
WS BB | Z1 18BK GROUND 
4WD SWITCH 





i) 
WP], eR! > 


Z1 18BK GROUND 
M2 18YL COURTESY LAMPS DRIVER 





1 
BLACK C410 
V CIRCUIT FUNCTION 


3 
RIGHT REAR 
DOOR JAMB 
SWITCH 


FUNCTION 


G 
COURTESY LAMPS DRIVER 
C 


OURTESY LAMPS DRIVER 





8040bf16 J968W-13 





8W - 80 - 50 ———————————_ 8W--80 CONNECTOR PIN-OUTS XJ(RHD) 


1 | 
BLACK  C4i2 
IRCUIT FUNCTION 
GROUND 
COURTESY LAMPS DRIVER 
2 


3 

LEFT FRONT 

DOOR JAMB 
SWITCH 


RO 









: BLACK C413 
FUNCTION 
GROUND 
COURTESY LAMPS DRIVER 
2 3 


LEFT REAR 
DOOR JAMB 
SWITCH 


CIRCUIT FUNCTION 






| A | G107 18BK/RD | 4WD LOCK 


| B | G106 18GY/YL | 4WD FULL TIME 


C416 
CIRCUIT FUNCTION 


| A | L10 18BR/LG | BACK-UP LAMP SWITCH OUTPUT 





L1 
|G |Z118BK ‘| GROUND 





LEFT BACK-UP. 
LAMP 


CIRCUIT FUNCTION 


| A | L10 18BR/LG | BACK-UP LAMP SWITCH OUTPUT 


| G | Z1 18BK GROUND 






RIGHT BACK-UP 
LAMP 


8040bf17 J968W-13 





XJ(RHD) — 


YELLOW 


LEFT REAR SIDE 
MARKER LAMP 


YELLOW 


RIGHT REAR SIDE 
MARKER LAMP 


ZL BLACK 


LEFT 
TAIL/STOP 
LAMP 








8W-80 CONNECTOR PIN-oUTS —————————— 


C418 


CIRCUIT FUNCTION 
L90 18DB/RD ARK LAMP SWITCH OUTPUT 





P 
| B | Z1 18BK GROUND 


C419 


CIRCUIT FUNCTION 
L90 18DB/RD | PARK LAMP SWITCH OUTPUT 






| B | Z1 18BK GROUND 


C420 


CIRCUIT 


FUNCTION 


L50 18WT/TN | STOP LAMP SWITCH OUTPUT 


| B | L90 18DB/RD | PARK LAMP SWITCH OUTPUT 
Z1 18BK GROUND 





CAV CIRCUIT FUNCTION 


L50 18WT/TN | STOP LAMP SWITCH OUTPUT 


PARK LAMP SWITCH OUTPUT 


| B | L90 18DB/RD 
Z1 18BK GROUND 





RIGHT 
TAIL/STOP 
LAMP 


LEFT REAR 
TURN SIGNAL 
LAMP 


| 





C422 
CIRCUIT _ 
L60 18TN LEFT TURN SIGNAL 
Z1 18BK 


FUNCTION 





FUNCTION 


IGHT TURN SIGNAL 
ROUND 





RIGHT REAR 
TURN SIGNAL 
LAMP 


8040bf18 


J968W-13 


SW - 80-51 


BW - 80 - 52 ———_—_—_—_—_—__— 


———— 8W-80 CONNECTOR PIN-OUTS —————_ 


C424 
CIRCUIT 
Z1 14BK 














Pam 
one een ee 
oe eed 

wy ae i Sa 

ee 

Na “fee SAC cee } J | P13 14RD/WT 
a <B 
IGHT POWER [mM | P19 14YL/LG | 

SEAT SWITCH N| p21 14RD/Le | 


BLACK 


CIRCUIT 


L50 18WT/TN 
L150 18WT/TN 


Z1 20BK 
Z1 20BK 


CENTER HIGH 
MOUNTED STOP 
LAMP NO. 1 


BLACK 


C427 


CAV CIRCUIT 
L50 18WT/TN 
|B | Z1 20BK 


CENTER HIGH 
MOUNTED STOP 
LAMP NO. 2 









CIRCUIT 
X51 20BR/YL 
|B | X57 20BR/LB 


LEFT SOUNDBAR 
SPEAKER 


C430 


CIRCUIT 
X52 20DB/WT 
|B | X58 20DB/0R 







RIGHT SOUNDBAR 
SPEAKER 


8040DF19 











FUNCTION 
GROUND 
FUSED B(+) 


RIGHT POWER SEAT REAR UP 


RIGHT POWER SEAT REAR DOWN 


RIGHT POWER SEAT HORIZONTAL FORWARD 


RIGHT POWER SEAT HORIZONTAL REARWARD 
RIGHT POWER SEAT FRONT UP 
RIGHT POWER SEAT FRONT DOWN 





FUNCTION 
STOP LAMP SWITCH OUTPUT 
STOP LAMP SWITCH OUTPUT 
GROUND 
GROUND 


FUNCTION 
STOP LAMP SWITCH OUTPUT 
GROUND 


FUNCTION 
LEFT SOUND BAR SPEAKER (+) 
LEFT SOUND BAR SPEAKER (—) 


| FUNCTION 
RIGHT SOUND BAR SPEAKER (+) 
RIGHT SOUND BAR SPEAKER (—) 


XJ(RHD) 
























J968W-13 





XJ(RHD) —————————_ 


, is 


Lert 
COURTESY LAMP 


is 


RIGHT FRONT 
VERTICAL 
MOTOR 





RIGHT FORWARD/ 
BACKWARD 
MOTOR 


Ha la BLACK 


RIGHT REAR 
VERTICAL 
MOTOR 





DOWNSTREAM 
HEATED 
OXYGEN SENSOR 


8040bfla 





8W-80 CONNECTOR PIN-OUTS ————————— 


C432 










CAV CIRCUIT FUNCTION 
M1 20PK FUSED B(+) 





COURTESY LAMPS DRIVER 


M2 20YL 














FUNCTION 


CIRCUIT 
M1 20PK FUSED B(+) 


M2 20YL COURTESY LAMPS DRIVER 






CAV CIRCUIT FUNCTION 
P19 14YL/LG | RIGHT POWER SEAT FRONT UP 


RIGHT POWER SEAT FRONT DOWN 















FUNCTION 
HORIZONTAL REARWARD 
HORIZONTAL FORWARD 









RIGHT POWER SEAT 
RIGHT POWER SEAT 


P17 14RD/LB 
P15 14YL/LB 

















FUNCTION 
REAR UP 
REAR DOWN 


CIRCUIT 
P11 14YL/WT 
P13 14RD/WT 









RIGHT POWER SEAT 
RIGHT POWER SEAT 


C437 
CIRCUIT FUNCTION 


AUTOMATIC SHUT DOWN RELAY OUTPUT 

Z11 16BK/WT | GROUND 

K4 18BK/LB | SENSOR GROUND 

K341 18TN/WT | DOWNSTREAM HEATED OXYGEN SENSOR SIGNAL 











J968W-13 


SW - 80 - 93 


XJ(RAD) 8W - 90 CONNECTOR LOCATIONS SW - 90 - 1 


8W-90 CONNECTOR LOCATIONS 


INDEX 
page page 

DESCRIPTION AND OPERATION SCHEMATICS AND DIAGRAMS | 

INTRODUCTION ........ 0.0.0. eee eee 1 CONNECTOR/GROUND LOCATIONS .......... 1 
DESCRIPTION AND OPERATION SCHEMATICS AND DIAGRAMS 
INTRODUCTION | | CONNECTOR/GROUND LOCATIONS 

This section provides illustrations identifying com- For items that are not shown in this section a N/S 
ponent and connector locations in the vehicle. Acon- is placed in the Fig. column. 


nector index is provided. Use the wiring diagrams in 
each section for connector number identification. 
Refer to the index for the proper figure number. 


Conn # Color | Location Fig. Conn # Color | Location Fig. 
Sn ae ee = a 
au : ale : 
oe 2 is NS 
ai 2 Cia 3 
ae 2 Ss NS 
C107 7a i 3 
Cia [RD | Rearofengne~~SO~«~YS S:C*«CB : 
C109 3 «C189 2 
C113 BK Taped to Harness, Near 9 C143 2 
all : — eoalilalb —l. 
Cité | BK | OnThrotileBoay—~S~S~SS:C«C 
C119 | GY | Bottom Left Front of Cylinder 4 — 0146 N/S 
a ‘ C148 | 5 
Se Oe eee oe cline , 
ci22 [BK | AtThermostatHousing «4 C149 5 
Gizs [BK | injectorNot fA S180 L 
Cit [BK | InjectorNo.2 ~~~—~S«YL 4ST 
C126 “[injectorNo.SSOS*~*~C~SSC“‘C‘C SA hell | eho by 
Aad : , C155 | BK | Left Rearof Radiator Closure | 1 
oe EN | Bint Rasa 
Ci28 | BK | njectorNo.6 ~~ ~~~~*<(4 ~~ +~«=«C186 | BK | BehindLens Ti 


BW - 90-2 8W - 90 CONNECTOR LOCATIONS ————_ 
SCHEMATICS AND DIAGRAMS (Continued) 





XJ(RAD) 


Conn # | Color | Location Fig. Conn # | Color | Location | Fig. 


Side of Steering Column 


a 
| © 


C229 «| BK 


Below Stop Lamp Switch 


Near Fuse Block _ 


Le 


C160 | BK | Behind Lens | C231 | BK _ | RearofA/C-Heater Controls | 6 


, 


NI] co] Mm] ca] o 


C162 Pie 4 Behind Lens © | C233 - a | Rear of |.P., Right of Steering | 7 
C163 Center of Grille Opening | (sca, 


Rear of |.P. Cluster 


1 
1 
1 
— 

C161 | BK | Behind Right Headlamp = ss [1 = C232_—s« | GY_—| Near Fuse Block 

1 
oo 
2 


’ 


Rear of I.P. Cluster 


WO 


On 1.P.,Right of Steering Column | 7 


NE NE O&| & 


co 


co <e) 
: 


© 


Bottom of Driver’s Seat 11 
Bottom of Driver’s Seat N/S 
Under Right Rear Seat 13 
Left B Pillar — 

Near Fuel Tank 16 
In Liftgate 18 
Under Rear of Roof Liner 17 
Left Rear Quarter Panel | 


Ww 


jails 
1) 


tw 


On I.P., Left of Steering Column | | 
Rear of Radio |: 
Rear of A/C-Heater Controls 
Rear of A/C-Heater Controls 

Lower Left of LP —— 


OJ 


as 
N 


w 
mu) 


NI] N 


Left Rear Quarter Panel 


A 


Left Rear Quarter Panel 
In Liftgate | N/S 
In Left Rear Door 2 


. 


ol m| o| oO] a| o| NV} NI] N] @] o] eo] ©] | © 


ul 
oe) 


In Left Rear Door 
In LeftRear Door 13 
Behind Left Kick Panel 


wh 
Go 


C165 Left Fender Side Shield _—*d ee as 

C168 __ Leu? = | Side of Transmission N/S — ete _) hal) 

C169 }BK ; | Bottom of Battery Tray of Battery Tray |, Pb Be ela = . ee 

C170 all ae aie Nearconmle, eo" ee TE a Reivoneun 

Antilock Brakes AEE EL: OSE ee _— | 

Ci71 [Bottom of LP, Near Controller, -o. C288 =| BK | On LP, Right of Steering 7 
Antilock Brakes _— oe | 

C172 ee C239 ee Right of Steering 8 
Antilock Brakes | | 

C173 ee C240 K | Lower Right of I.P. | | 9 
Antilock Brakes C241 BK Near Relay Bank N/S 

C174. | GY C242 BK | Center Bottom of LP. 8 

alk ea eae — C243. | NAT | Top of Fuse Block 8 

ae C244 | BK At Shift Interlock Solenoid N/S 

C201 BK | Center bottom of IP C301 GN Behind Left Kick Panel N/S 

C202 C302 BK Near Floor Console N/S 

C308 alll Kas 

C207..—«| BK Behind Headlamp Switch C306 K 

C209. | BK | On/P, Left of Steering Column. C307 _—‘| BK 

C210 BK C308 BK 

C211” K C309 BK 

C212. C310 BK 

C2130 C*«*# Coit BK 

Co14 Y C312 BK 

C215. iY Lower Left of |.P. C313 BK | 

C216 | | GY Glove Box | C314 | NAT 

C217. —s«|: BK Right Rear of |.P. _ C315 | BK 

Coie. | RD | Near Fuse Block Ws «cate 

C219 | BK | Bottom Right of LP. gC GIN 


=k 
No 


C220.” }GY | Near Left Kick Panel | N/S- C318 Behind Left Kick Panel | 12 


C221. | BK. | NearLeftKick Panel C319 BK Under Floor Console 


Caaa | BK Front of Steering Goumn [10 0322 | GN | Behind Right Kick Panel | 12 
C2B5 Below Steering Column —*(| 10 _[intitgate —sS—~=«~CS CS 
C206 | BK | NearAightKickPanel «4 WS C824__—« | BK | Right Rear Quarter Panel | 17 


C325. | NAT | In Right Rear Door | | 13. 


ie) 
i A ie A i 
ro} rm] o| 


iooid 
ee) 


XJ(RHD) ee SW - 90 CONNECTOR LOCATIONS 8W - 90-3 
SCHEMATICS AND DIAGRAMS (Continued) 


Conn # | Color | Location | Fig. Conn # | Color | Location | Fig. 


. 


C326 | BK | iInRightRearDoor = = |13 C404 [BK _ | RearofTransferCase (4WD) | 19 — 
C327. | RD | InRightRear Door 13 a ae 
C328 «| BK” | InRightB Pillar a. a 
C329. | BK | In Right Front Door | 12 C410 | BK 
| BK 


C332.~=S«|:~«BK 
C333.—és«|:« BK 


C405. | BK | Behind Cargo Lamp. 


n 
OOo 
scomele 
~J 


| In Liftgate — 
| In Right Front Door 42 C441. | BK | iInLeftAPilar  ~ ges 
In Right Front Door 2 
In Left Front Door C413. | BK | InRightC-Pillar 
C334. -—s ||: BK ! In Right Front Door | C414 Transfer Case 119 
C335. | BK | InLeftFrontDoor 42. C4i6._—'|: BK Behind Lens N/S. 
C336 | In Left Front Door 112 C417 | BK BehindLens N/S — 
C338 BK In Right Front Door 42 C418 | YL | BehindLens | N/S- 
C339 ~—s || BK a Behind Lens | IS 
C340 K In Right Front Door | C420 K Behind Lens N/S 
C341 K In Right Front Door 12 C421 =| BK Behind Lens N/S 
casa BK a baza_[aK NS 
C345 K In Left Rear Corner of Vehicle __ | C423. | BK | BehindLens ~ TNS 
C346 K Left Rear Quarter Panel _ 18 C424 | BK Side of Driver’s Seat 1 
C347 K Left Rear Quarter Panel 18 C426 K Behind Lens 20 
C348 K Left Rear Quarter Panel 18 C427. —s«|: BK Behind Lens 20 


C349 K Left Rear Quarter Panel 17 C429 K In Sound Bar a7 


C350 K In Liftgate 18 C430 }BK in Sound Bar 17 
C351 K Rear Bumper 18 C432 L Behind Lamp 8 
C352 K Floor Pan, Near Drivers Seat N/S C433 L Behind Lamp 8 
C353 K In Liftgate 20 C434 Under Seat 
C354 K | Below Left Rear Seat 15 C435 |BK |UnderSeat = == | NS 
C355 Below Left Rear Seat 15 C436 Under Seat | N/S 
C356 K C437 K 
C357 On Transmission G101 /A | Near Ignition Coil 
C358 =|: GN In Liftgate 18  G1i02 |N/A |NearBattery 5 
C359 Near Left Kick Panel N/S Gi0o3.—s | Right Front Side of Engine, a i 
C360 K | Behind Right Kick Panel WS Se Oe 
C361. | BK | Behind Right Kick Panel lad lal 

7 G105 N/A 


Left Fender Side Shield 
C362. | BK | In Right Front Door [42 NA | Left Fender Side Shield 2) 
C363. —s |: BK In Left Front Door — 72 ~—ss« 106 N/A 


Right Rear of Engine 
C401 Behind PRNDL. ee pe eee ee 
= G108 N/A Right Rear of Engine 
G200 |N/A. | BelowHeadlamp Switch N/S 
|N/A | Left Rear Quarter Panel Ee 


wat 
Oo | 


ok 
es) 


bh 
me 


ke 


C412. | BK | InRightA-Pillar 12 


side 
N 


nm 
NM] 
—, 
a) 


b 


In Left Front Door C419 | YL 


nD 
_ 
Z 
a 


8) 


veo 
NO 


‘ 


Behind Dome Lamp 


BRS 
lek 


wood 
~] 


es) 


Ww 


‘ 


es) 


es) 


za 
— 
ie) 


Below Left Rear Seat Side of Transmission 


w| w w 
x 
o| a 


Gea 


38 
~~ 
ep) 


E 


be 


al a 
— i} o 
Mm! W 


HL AL AL pO] pl 


C402. )BK | Near Floor Console _ 
C403. | BK | RearofRadio N/S 
c404.—s«d| BK | Rear of Transmission (2WD) . 19 


> 
— 
ep) 


GRILLE OPENING a =A 5 


PANEL Co 


~ C163 (BLACK) 
RIGHT FOG LAMP 






BEYOND THIS POINT C159 (BLACK) 
SEE VIEW Y LEFT FOG LAMP 


HIGH BEAM 
LAMP RELAY 
C155 (BLACK) 


RADIATOR 







RADIATOR 
CLOSURE 
PANEL 


~~ C154 (BLACK) 


PARK LAMP 


C102 (BLACK) RELAY 


VIEW IN DIRECTION 
OF ARROW Y 
TO HEADLAMP 
AND DASH HARNESS 


Fig. 1 Front End Lighting Wiring Connectors 


C157 (BLACK) LEFT 
C161 (BLACK) RIGHT 
HEADLAMP 
CONNECTOR 





<n C158 (BLACK) LEFT 
C162 (BLACK) RIGHT 


SIDE MARKER LAMP 


OT 
aN pe 
Ne) =@ 


VIEW IN DIRECTION 
OF ARROW Z 
(RT SIDE SHOWN 
LT SIDE TYPICAL) 


aX 





is 
eee 


C156 (BLACK) LEFT 
C160 (BLACK) RIGHT 
PARK / TURN 
SIGNAL LAMP 


804facd1 


(penulucdg) SNVHEDVIG GNV SOILVINSHOS 


7 - 06 - MS 





SNOLV901 HOLIINNOD 06 - Mg ——— 





C141 (BLACK) | C107 (BLACK) C100 (BLACK) 








eee BLOWER MOTOR HYDRAULIC C101 (WHITE) 

EVAP / PURGE C165 (GRAY) 

SOLENOID \_ KK POWERTRAIN 
MODULE 


TO WINDSHIELD 
WASHER RESERVOIR 
SEE VIEW U 


A Fan 


C143 (BLACK) 
A/C LOW PRESSURE 
SWITCH 


LEFT FENDER 
SIDE SHIELD 


C105 (BLACK) C104 (BLACK) 
a ug WHEEL SPEED 
C103 (BLACK) SENSOR 
RADIATOR FAN 
MOTOR 


RADIATOR 
TOP 
SUPPORT 


C139 (BLACK) 
REAR WASHER 
PUMP MOTOR 
C140 (BLACK) 
FRONT WASHER 
PUMP MOTOR 
C136 (BLACK) 
LOW WASHER 
FLUID SWITCH 


WINDSHIELD 
WASHER 
RESERVOIR 





804facea 


Fig. 2 Engine Compartment Wiring Connectors—Left Side 


(qHu)rx 


(penulju0d) SNVYEDVICG GNV SOILVNAHOS 


SNOLLVIO7 HOLIINNOD 06 - Mg 


G- 06 - M8 


TO VEHICLE SPEED CONTROL 
SERVO SEE VIEW X 


C151 (BLACK) 
PDC 


C145 (BLACK) 


fl 






‘i 


HORN 









<a 


( Voud we) aa 
( bor (( 
oP 


C130 (BLACK) 


BRAKE PRESSURE Deceaicon 
SWITCH 
LAMP 
PP 
a 4) 
Ly 
“om 
ae BEYOND THIS POINT 
SEE VIEW Y 


LUT 







C108 (RED) 
C134 (GRAY) 


C138 (BLACK) 

RIGHT FRONT 

WHEEL SPEED 
SENSOR 


VEHICLE _ 
SPEED CONTROL 
SERVO 


~~ C144 (BLACK) 
VEHICLE SPEED 


CONTROL SERVO 





Fig. 3 Engine Compartment Wiring Connectors—Right Side 


COWL 


—— | 
_——— 


N 


Zo 


_ 


~~ : oO © d 
Wes 


rr . 






Ss 





C109 (BLACK) 
FRONT WIPER MOTOR 


804face9 


(penulnUCd) SNVEDVIG GNV SOILVINSHOS 


-9- 06 - M8 





SNOILVIO1 HOLIINNOD 06 - M8 — 


(qHuyrx 


C125 (BLACK 
i eeteaic. - C124 (BLACK) iceror oe 


\INJECTOR NO. 4 






C122 (BLACK) 
ENGINE COOLANT 
TEMPERATURE 
SENSOR 


C118 (BLACK) , 

THROTTLE 
POSITION 
SENSOR | 


C127 (BLACK) 
INJECTOR NO. 5 


C128 (BLACK) 
INJECTOR NO. 6 


C121 (GRAY) 


ENGINE COOLANT TEMPERATURE 
GAUGE SENDING UNIT 


C131 (BLACK) 













CAMSHAFT POSITION 
SENSOR 





INTAKE AIR 
TEMPERATURE 
SENSOR VIF 
* Nm PEER 
AQ Ro Gr ot s w-079 AS 
| | HR a DH} 
C118 (BLACK) MESA ee 
THROTTLE POSITION Hg, WC 
SENSOR oe Ap 
oe G106 Ws = 
G107 Sf) _» 2 VIEWIN DIRECTION 
C129 (BLACK) G108 OF ARROW W 
MAP SENSOR 
C150 (BLACK) 
C119 (GRAY) C147(BLACK) 
OPS TBE SBME) ENGINE OIL PRESSURE ENGINE STARTER MOTOR 
HEATED OXYGEN IAC MOTOR SWITCH 
SENSOR 3 
a C117 (BLACK) 


[} 
i} 
A 
( 
CANN 
eet 
OCA . 
\ Lg 
BY) 
ff 
SY 
L.) 


mel 


@ 


C121 (GRAY) —=(F 
INTAKE AIR 
TEMPERATURE 
SENSOR 


Fig. 4 Engine Wiring Connectors 





CRANKSHAFT POSITION 
SENSOR 


VIEW IN DIRECTION 
OF ARROW T 


804face8 


(penulUucd) SNVHDVIG GNV SOILVNAHOS 


SNOILWIOT YOLIANNOD 06 - M8 (agHu)rx 


L- 06 - M8 





BATTERY 


G102 


PDC C148 (BLACK) 
IGNITION 





— 
ae 
G103 
G101 
C149 (BLACK) 
GENERATOR 
TO 
BATTERY 
BATTERY 
TRAY 


C169 (BLACK) 
BATTERY 
TEMPERATURE 
SENSOR 





804face7 


Fig. 5 Battery and Generator Connectors 


(penuNnUcd) SNVHDVIG GNV SOILVNNSHOS 


8- 06 - M8 


SNOWWVIOT YOLIANNOD 06 - M8 


(qHu)rx 


C216 (GREEN) 
GLOVE BOX 
LAMP 


(qHu)rx 


C231 (BLACK) 


(penuNnuod) SNVEDVICG GNV SOILVINSHOS 






C234 (BLACK) 


C207 (BLACK) ~ INSTRUMENT 
HEADLAMP CLUSTER 


SWITCH 






C212 (BROWN) 
BLOWER MOTOR 
SWITCH 


SNOILWIOT YOLIINNOD 06 - M8 


C235 (NATURAL) 
TELL TALE 


CONNECTOR 


VIEW IN DIRECTION 
RROW W 








804facel 


Fig. 6 Instrument Panel Wiring Connectors—Right Side 


TO RADIO 
SEE VIEW X TO CIGAR LIGHTER 
ANTENNA SEE VIEW T 


C211 (BLACK) 


C209 (BLACK) 
REAR WIPER 
SWITCH LAMP 









C210 (BLACK) 
REAR WIPER SEE VIEW U 


SWITCH | SEE VIEW V 


GROUND 





RADIO GROUND 


C236 (BLACK) 







REAR WINDOW DEFOGGER 
SWITCH LAMP 
C239 (RED) 
CIGAR REAR WINDOW DEFOGGER 
LIGHTER C237 (BLACK) SWITCH — 


FOG LAMP SWITCH 
ILLUMINATION 
LAMP 












HEADLAMP * 
DELAY MODULE 
VIEW IN DIRECTON 
~ ©238 (BLACK) aa OF ARROW Z 
FOG LAMP : C233 (BLACK) 
SWITCH | 


804faced 


Fig. 7 Instrument Panel Wiring Connectors—Center 


(penulzu0d) SNVHDVIC GNV SOILVINSHOS 


OL - 06 - M8 


SNOWWIOT YOLIANNOD 06 - M8 


(aqHu)rx 

















BUZZER MODULE 


2 De 
Ga 
C132 (GREEN) = 
taal eal TRANSMISSION =* = 
| CONTROL MODULE = 
: C205 (BLACK) > S 
LEFT SPEAKER = 
A ©} 
[\ sy ° 
2 FF abi as > 
eS, <ty ia ! SAGE a 
@ egextf is LANE 
De cS 
| > 
©) 
C219 (BLACK) | oo 
RIGHT SPEAKER C432 (YELLOW) > 
| LEFT COURTESY = co 
C206 (BLACK) a = 
C433 (YELLOW) C232 (BLACK) 6! 
RIGHT COURTESY WIPER SWITCH oe o 
LAMP 3 © 
C230 (BLACK) | re 2S 
WIPER MODULE 5 Oo 
C201 (GRAY) & = 
FUSE BLOCK o 2 
= © 
cna 
=) 
=) 
oO 
= 
C243 (NATURAL) = 
=) 
= 
” 





804face5 


Fig. 8 Fuse Block and Relay Center 


C242 (BLACK) : 
RELAY CENTER | 
VIEW IN DIRECTION 
OF ARROW R 
VIEW IN DIRECTION 
OF ARROW S | 
C106 (BLACK) | 
DATA LINK | 
CONNECTOR es 
= 
a 
<=] 
GS 
a 
eaalhy 
onal 





asec CONTROLLER 
113 (BLACK ANTILOCK 
ABS DIODE \ BRAKES C172 (GRAY) 


—lL— C173 (BLACK) 


C170 (BLACK) 
C171 (BLACK) 


C174 (GRAY) 
C175 (NATURAL) 





C215 (GRAY) C229 (BLACK 
AIC CYCLING STOP LAMP STOP LAMP. 
SWITCH w SWITCH SWITCH 
C240 (BLACK) 
N\ aby “ 
a (ta ) 
\ 1, Se 2 
SS WA My 
C203 (BLACK) | : C214 (GRAY) 
BLOWER 4A : ) 
MOTOR id, | 
BecicTon C222 (GREEN) 
BLOCK 
C227 (BLACK) 
C202 (GREEN) C221 (BLACK) 


804face6 


Fig. 9 Instrument Panel Wiring Connectors—Bottom 


(penuljUu0e>) SNVHDVIG GNV SOILLVINSHOS 


SNOILWI01 HOLISNNOD 06 - Mg 


ZL - 06 - MS 


(qHyu)rx 


XJ(RAD) ——————————- 8W - 90 CONNECTOR LOCATIONS 
SCHEMATICS AND DIAGRAMS (Continued) — 


C223 (BLACK) 
KEY-IN SWITCH 






| ’ 
cE BLACK, We Mey 
Kf [Gx 
[ah i | y 
- Rt, ie 
Li 
! kK i. 
oN 
\ 
TO HORN 
SWITCH 
Fig. 10 Steering Column Wiring Connectors 
SEAT 
SWITCH 
BEZEL 


ATT als 


\( = =F \)y 
ARS 



















if sd md I 
WES 
~ 
C424 (BLACK) 
SWITCH 


Fig. 11 Power Seat Wiring Connectors 





8W - 90 - 13 


C228 (BLACK) 
MULTI-FUNCTION 
SWITCH 


C225 (BLACK) 
VEHICLE SPEED 
CONTROL 
AND HORN 
SWITCHES 


80468d9e 


C303 (BLACK) 
TO BODY 
HARNESS 


80468d97 


© 
| = 
a 
: SEE VIEW W FOR RIGHT DOOR C411 (BLACK) LEFT ses 
C332 (BLACK) RIGHT SEE VIEW X FOR LEFT DOOR C412 (BLACK) RIGHT S 
C335 (BLACK) LEFT eae eiAGe FRONT DOOR 
POWER MIRROR MOTOR ( ) RIGHT JAMB SWITCH =f 
C336 (RED) LEFT s rs 





POWER WINDOW MOTOR 






C329 (BLACK) RIGHT 
C338 (BLACK) LEFT 
POWER DOOR 
LOCK MOTOR 


>, 
~~ 
Mh, 
ry 2 
& 
\~ 





& . 7 A GR ; 
CRE py SH Ae C333 (NATURAL) 
| LEFT DOOR SWITCH 


V4 


=) 
* 
i 
wd 
7 
: 
= 
“ 


=, 
—> 
.4 
= 
“ty 
= 


C362 (BLACK) RIGHT 
C365 (BLACK) LEFT \\~ 


HEATED MIRROR 


rrrtci 


wa 
t= 
=, 
4 









{@ . D> 


—— 





(penuNUCd) SNVYDVIG GNV SOILVINAHOS 


SNOILWIO1T YOLIANNOD 06 - M8 


OS — C334 (BLACK) RIGHT 
—tZF — C339 (BLACK) LEFT 
(RT SIDE SHOWN 
LT SIDE TYPICAL C340 (NATURAL) 
EXCEPT WHERE NOTED) RIGHT DOOR SWITCH VIEW X 





C321 (BLACK) 


C341 (NATURAL) 
RIGHT DOOR SWITCH 


C322 (GREEN) 


pe 
wir KS === C320 (GRAY) 
C318 (RED) ay CE | 





C317 (GREEN) 
C361 (BLACK) RIGHT DOOR 
VIEW IN DIRECTION 


OF ARROW Z 
VIEW IN DIRECTION 


LEFT DOOR OF ARROW V 


804face3 


(agHu)rx 


Fig. 12 Front Door Wiring Connectors 


C410 (BLACK) LEFT 
C413 (BLACK) RIGHT 






C306 (BLACK) RIGHT 
C328 (BLACK) LEFT 


C305 (BLUE) 


REAR DOOR 
SWITCH 


cy 
A euseccerarn 
“a 


OF ARROW Y 


VIEW IN DIRECTION 
OF ARROW Z 


Fig. 13 Rear Door Wiring Connectors 


VIEW IN DIRECTION 


C314 (NATURAL) LEFT 
C325 (NATURAL) RIGHT 





C326 (BLACK) RIGHT 
C315 (BLACK) LEFT 
POWER DOOR 
LOCK MOTOR 


C327 (BLACK) RIGHT 
C316 (RED) LEFT 
POWER WINDOW MOTOR 


804face4 
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Fig. 14 Dome lamp Wiring Connectors 
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Fig. 15 ABS Wheel Speed Sensor Connectors 
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Fig. 16 Floor Console Wiring Connectors 
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Fig. 17 Rear Compartment Wiring Connectors 
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Fig. 18 Liftgate Wiring Connectors 
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Fig. 19 Transmission Wiring Connectors 
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Fig. 20 Center High Mounted Stop Lamp (CHMSL) 
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8W-95 SPLICE LOCATIONS 


INDEX 
page page 
DIAGNOSIS AND TESTING SCHEMATICS AND DIAGRAMS | 
INTRODUCTION .......... 0.0.00. eee eee 1 SPLICE LOCATIONS ..................0005 1 
DIAGNOSIS AND TESTING SCHEMATICS AND DIAGRAMS 
INTRODUCTION SPLICE LOCATIONS 
This section provides illustrations identifying the For splices that are not shown in the figures in 


general location of the splices in this vehicle. A splice this section a N/S is placed in the Fig. column. 
index is provided. Use the wiring diagrams in each 

section for splice number identification. Refer to the 

index for proper splice number. 


Splice Location Fig. Splice Location Fig. 
Number Number 


9101 Near Ignition Coil T/O 2 $122 Between Wiper Motor and 1 
S103 In T/O to Camshaft Position 2 Underhood Lamp I/Os 
Sensor $123 Near Underhood Lamp T/O 1 


S104 Near T/O to A/C Low Pressure 1 $124 
Switch Servo T/O and Underhood 


S105 Near Vehicle Speed Control 1 Lamp T/O 


Servo T/O $128 Between Left and Right Fog 3 
S107. Near Duty Cycle EVAP 1 Lamp T/Os 


Solenoid T/O S129 3 
S108___| Near Front Wiper Motor [1 Pe i 
S109 1 $130 Between Left and Right Fog 3 
Lamp T/Os 
1 
4 





Between Vehicle Speed Control 









$110 Near Grommet in Branch to | 7 


Controller, Antilock Brakes $131 Before Branch to Left Horn 
(CAB) $201 Near Buzzer Module T/O 


Sensor , $203 Between T/Os for Front Wiper 
S114 Switch and Multi-Function 
A and6 Switch 


2 
S115 After T/O for Injector No. 6 9 S204 Between T/Os for Blower Motor | 4 
; Switch and Glove Box 
1 
1 


9116 After T/O to Transmission 7 
Control Module, Near Grommet $205 In Branch to Rear Window 
Defogger Switch 










4 
S118 | Near Branch to Engine Harness aon x Eerel "al Te ri 
$119 Near Branch to Engine Harness oar 7 
$120 Between Wiper Motor and 1 Pitan aid ss 
| Underhood Lamp T/Os esaa aS oars ; 
S121 Between Wiper Motor and 1 peioner tel bs 
Underhood Lamp T/Os ; 


$209 In Headlamp Switch T/O 
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SCHEMATICS AND DIAGRAMS (Continued) 


Splice Location | Fig. Splice Location | Fig. 

Number Number | | 

S210 | Between T/Os for Blower Motor | 4 S304. —__—si|| Before T/O to Right Rear Door |6 _ 
and Glove Box Lamp | Jamb Switch 

S211 | Near Buzzer Module T/O 4 S307 After Branch to Fuel Pump [6 ~ 

S212 Between 1T/Os for Headlamp 4 Module 










Switch and Telltale Connector 


S309 | Near Branch to Left Rear Door _ Branch to Left Rear Door |6 


: | (Cluster) - —  §310 Bottom of Left Front Door 6 
$213 Between T/Os for Blower Motor | 4 Opening ) 
| and Glove Box Lamp 


. | $311 In Branch to Fuel Pump Module | 6 
Near Blower Motor Resistor S312 Near T/Os’ for Left Front Door [5 
Block T/O 7 Connectors | 


| 4 

___| Near A/C Cycling Switch TO | 4 == §373. | In Power Mirror Switch T/O 5 
S216 _ | Between T/Os for Headlamp 4 F 

Switch and Dash Connector 


S314. ~——sS*Y|:«sSNear T/O for Left Front Door — | 
(C175) Connectors 
_ , $315 Near T/O for Left Front Door 5 
S217 In T/O to Dash Connector 4 Connectors | 
| (C173) . itl cet 


$218. | Near 1/0 for Headlamp Switch | 4 al Right A-Piliar e 
mf $317 In Trailer Tow Harness, Near 9 
S219 Between T/Os for Multi- 
Function Switch and Wiper 
Motor Switch 


S220 Before Branch to Dash 4 ! 


Connector (C173) $319 In Liftgate, Near T/O for Liftgate | 9 


$214 











$318 In Trailer Tow Harness, Near 9 


$221 In Branch to Relay Center 


53 ao ea ani S401 In Left Rear Tail Lamp Harness | N/S 
S n Bran elay Center 
pilaatecb ada | S402 in Right Rear Tail Lamp N/S 


$223 | Near Blower Motor T/O 
S301 | Near Branch to Left Rear Door 
$302 Near Branch to Left Rear Door | 


$303 Near Right Front Door 
Grommet, Before Power Mirror 


T/O 


S403 In Left Rear Tail Lamp Harness | N/S 
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Fig. 2 Engine Wiring Splices 
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Fig. 3 Front End Lighting Wiring Splices 
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Fig. 4 Instrument Panel Wiring Splices 
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Fig. 5 Cross-Body Harness Splices 
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Fig. 6 Left Body Harness and Right Rear Door Splices 
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Fig. 7 Right Front Door Wiring Splice 
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Fig. 8 Dome Lamp Harness Splice 





SCHEMATICS AND DIAGRAMS (Continued) 








804facde 





$318 
or 





Ss 


1 Key 
SO 
Stag 
SS 
Wao 





S317 





$319 
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GENERAL INFORMATION 
FORM-IN-PLACE GASKETS 


There are several places where form-in-place gas- 
kets are used on the engine. DO NOT use form-in- 
place gasket material unless specified. Care 
must be taken when applying form-in-place gaskets. 
Bead size, continuity and location are of great impor- 
tance. Too thin a bead can result in leakage while too 
much can result in spill-over. A continuous bead of 
the proper width is essential to obtain a leak-free 
joint. 


Two types of form-in-place gasket materials are 


used in the engine area (Mopar Silicone Rubber 
Adhesive Sealant and Mopar Gasket Maker). Each 
have different properties and cannot be used inter- 
changeably. 


MOPAR SILICONE RUBBER ADHESIVE 
SEALANT 

Mopar Silicone Rubber Adhesive Sealant, normally 
black in color, is available in 3 ounce tubes. Moisture 
in the air causes the sealant material to cure. This 
material is normally used on flexible metal flanges. 
It has a shelf life of a year and will not properly cure 
if over aged. Always inspect the package for the expi- 
ration date before use. 


MOPAR GASKET MAKER 

Mopar Gasket Maker, normally red in color, is 
available in 6 cc tubes. This anaerobic type gasket 
material cures in the absence of air when squeezed 
between smooth machined metallic surfaces. It will 
not cure if left in the uncovered tube. DO NOT use 
on flexible metal flanges. 


SURFACE PREPARATION 

Parts assembled with form-in-place gaskets may be 
disassembled without unusual effort. In some 
instances, it may be necessary to lightly tap the part 
with a mallet or other suitable tool to break the seal 
between the mating surfaces. A flat gasket scraper 
may also be lightly tapped into the joint but care 
must be taken not to damage the mating surfaces. 

Scrape or wire brush all gasket surfaces to remove 
all loose material. Inspect stamped parts to ensure 
gasket rails are flat. Flatten rails with a hammer on 
a flat plate, if required. Gasket surfaces must be free 
of oil and dirt. Make sure the old gasket material is 
removed from blind attaching holes. | 


GASKET APPLICATION 

Assembling parts using a form-in-place gasket 
requires care. | 

Mopar Silicone Rubber Adhesive Sealant should be 
applied in a continuous bead approximately 3 mm 
(0.12 inch) in diameter. All mounting holes must be 
circled. For corner sealing, a 3 or 6 mm (1/8 or 1/4 
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inch) drop is placed in the center of the gasket con- 
tact area. Uncured sealant may be removed with a 
shop towel. Components should be torqued in place 
while the sealant is still wet to the touch (within 10 
minutes). The use of a locating dowel is recom- 
mended during assembly to prevent smearing the 
material off location. 

Mopar Gasket Maker should be applied sparingly 
to one gasket surface. The sealant diameter should 
be 1.00 mm (0.04 inch) or less. Be certain the mate- 
rial surrounds each mounting hole. Excess material 
can easily be wiped off. Components should be 
torqued in place within 15 minutes. The use of a 
locating dowel is recommended during assembly to 
prevent smearing the material off location. 


ENGINE PERFORMANCE 


To provide best vehicle performance and lowest 
vehicle emissions, it is most important that the 
tune-up be done accurately. Use the specifications 
listed on the Vehicle Emission Control Information 
label found on the engine compartment hood. 

(1) Test battery specific gravity. Add water, if nec- 
essary. Clean and tighten battery connections. 

(2) Test cranking amperage draw (refer to Group 
8B, Battery/Starter Service for the proper proce- 
dures). 

(3) Tighten the intake manifold bolts (refer to 
Group 11, Exhaust System and Intake Manifold for 
the proper specifications). 

(4) Perform cylinder compression test: 


CAUTION: DO NOT overspeed the engine. 


(a) Check engine oil level and add oil, if neces- 
sary. 

(b) Drive the vehicle until engine reaches nor- 
mal operating temperature. 

(c) Select a route free from traffic and other 
forms of congestion, observe all traffic laws and 
briskly accelerate through the gears several times. 
The higher engine speed may help clean out valve 
seat deposits which can prevent accurate compres- 
sion readings. 

(d) Remove all spark plugs from engine. As 
spark plugs are being removed, check electrodes for 
abnormal firing indicators—fouled, hot, oily, etc. 
Record cylinder number of spark plug for future 
reference. 

(e) Disconnect coil wire from distributor and 
secure to good ground to prevent a spark from 
starting a fire. 

(f) Be sure throttle blades are fully open during 
the compression check. 

(g) Insert compression gage adaptor into the 
No.1 spark plug hole. Crank engine until maxi- 
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mum pressure is reached on gauge. Record this 
pressure as No.1 cylinder pressure. 

(h) Insert compression gage adaptor into the 
No.1 spark plug hole. Crank engine until maxi- 
mum pressure is reached on gauge. Record this 
pressure as No.1 cylinder pressure. 

(i) Repeat Step 4¢ for all remaining cylinders. 

(j) Compression should not be less than 689 kPa 
(100 psi) and not vary more than 172 kPa (25 psi) 
from cylinder to cylinder. 

(k) If cylinder(s) have abnormally low compres- 
sion pressures, repeat procedure. 

(1) If the same cylinder(s) repeat an abnormally 
low reading, it could indicate the existence of a 
problem in the cylinder. 


NOTE: The recommended compression pressures 
are to be used only as a guide to diagnosing engine 
problems. An engine should NOT be disassembled 
to determine the cause of low compression unless 
some malfunction is present. 


(5) Clean or replace spark plugs as necessary. 
Adjust gap (refer to Group 8D, Ignition System for 
gap adjustment and torque). 

(6) Test resistance of spark plug cables (refer to 
Group 8D, Ignition System). 

(7) Inspect the primary wire. Test coil output volt- 
age, primary and secondary resistance. Replace parts 
as necessary (refer to Group 8D, Ignition System and 
make necessary adjustment). 

(8) Perform a combustion analysis. 

(9) Test fuel pump for pressure (refer to Group 14, 
Fuel System for the proper specifications). 

(10) Inspect air filter element (refer to Group 0, 
Lubrication and Maintenance for the proper proce- 
dure). 

(11) Inspect crankcase ventilation system (refer to 
Group 0, Lubrication and Maintenance for the proper 
procedure). 

(12) For emission controls refer to Group 25, Emis- 
sion Controls System for service procedures. 

(13) Inspect and adjust accessory belt drives (refer 
to Group 7, Cooling System for the proper adjust- 
ments). 

(14) Road test vehicle as a final test. 


HONING CYLINDER BORES 


Before honing, stuff plenty of clean shop towels 
under the bores and over the crankshaft to keep 
abrasive materials from entering the crankshaft 
area. | 

(1) Used carefully, the Cylinder Bore Sizing Hone 
C-823 equipped with 220 grit stones, is the best tool 
for this job. In addition to deglazing, it will reduce 
taper and out-of-round as well as removing light 
scuffing, scoring or scratches. Usually a few strokes 








(Continued) 


will clean up a bore and maintain the required lim- 
its. 


CAUTION: DO NOT use rigid type hones to remove 
cylinder wall glaze. 


(2) Deglazing of the cylinder walls may be done if 
the cylinder bore is straight and round. Use a cylin- 
der surfacing hone, Honing Tool C-3501, equipped 
with 280 grit stones (C-3501-3810). 20-60 strokes, 
depending on the bore condition, will be sufficient to 
provide a_ satisfactory surface. Using honing oil 
C-3501-3880 or a light honing oil available from 
major oil distributors. 


CAUTION: DO NOT use engine or transmission oil, 
mineral spirits or kerosene. 


(3) Honing should be done by moving the hone up 
and down fast enough to get a crosshatch pattern. 
The hone marks should INTERSECT at 50° to 60° 
for proper seating of rings (Fig. 1). 


CROSSHATCH 
PATTERN 





INTERSECT 


ANGLE J9209-12 


Fig. 1 Cylinder Bore Crosshaich Pattern 


(4) A controlled hone motor speed between 200 and 
300 RPM is necessary to obtain the proper cross- 
hatch angle. The number of up and down strokes per 
minute can be regulated to get the desired 50° to 60° 
angle. Faster up and down strokes increase the cross- 
hatch angle. 

(5) After honing, it is necessary that the block be 
cleaned to remove all traces of abrasive. Use a brush 
to wash parts with a solution of hot water and deter- 
gent. Dry parts thoroughly. Use a clean, white, lint- 
free cloth to check that the bore is clean. Oil the 
bores after cleaning to prevent rusting. 
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MEASURING WITH PLASTIGAGE 


CRANKSHAFT MAIN BEARING CLEARANCE 

Engine crankshaft bearing clearances can be deter- 
mined by use of Plastigage, or equivalent. The follow- 
ing is the recommended procedures for the use of 
Plastigage: 

(1) Remove oil film from surface to be checked. 
Plastigage is soluble in oil. 

(2) The total clearance of the main bearings can 
only be determined by removing the weight of the 
crankshaft. This can be accomplished by either of two 
methods: 


METHOD - 1 (PREFERRED) 


Shim the bearings adjacent to the bearing to be 
checked. This will remove the clearance between 
upper bearing shell and the crankshaft. Place a min- 
imum of 0.254 mm (0.010 inch) shim between the 
bearing shell and the adjacent bearing cap. Tighten 
the bolts to 18 N-m (18 ft. lbs.) torque. 

e ALL ENGINES—When checking No.1 
bearing; shim No.2 main bearing. 

e ALL ENGINES—When checking No.2 
bearing; shim No.1 and No.3 main bearing. 

e ALL ENGINES—When checking No.3 
bearing; shim No.2 and No.4 main bearing. 

e ALL ENGINES—When checking No.4 
bearing; shim No.3 and No.5 main bearing. 

e 2.5L ENGINE—When checking No.5 main bear- 
ing; shim No.4 main bearing. 

e 4.0L ENGINE—When checking No.5 main bear- 
ing; shim No.4 and No.6 main bearing. 

e 4.0L ENGINE—When checking No.6 main bear- 
ing; shim No.5 and No.7 main bearing. 

e 4.0L ENGINE—When checking No.7 main bear- 
ing; shim No.6 main bearing. 


main 
main 
main 


main 


NOTE: Remove _ all 
engine. 


shims before assembling 


METHOD - 2 (ALTERNATIVE) 


The weight of the crankshaft is supported by a jack 
under the counterweight adjacent to the bearing 
being checked. 

(1) Place a piece of Plastigage across the entire 
width of the bearing cap shell (Fig. 2). Position the 
Plastigage approximately 6.35 mm (1/4 inch) off cen- 
ter and away from the oil holes. In addition, suspect 
areas can be checked by placing the Plastigage in 
that area. Tighten the bearing cap bolts of the bear- 
ing being checked to 108 N-m (80 ft. lbs.) torque. DO 
NOT rotate the crankshaft or the Plastigage 
may be smeared, giving inaccurate results. 

(2) Remove the bearing cap and compare the width 
of the flattened Plastigage with the scale provided on 


(Continued) 





PLASTIGAGE 
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Fig. 2 Placement of Plastigage in Bearing Shell 


the package (Fig. 3). Plastigage generally comes in 2 
scales (one scale is in inches and the other is a met- 
ric scale). Locate the band closest to the same width. 
This band shows the amount of clearance. Differ- 
ences in readings between the ends indicate the 
amount of taper present. Record all readings taken 
(refer to Engine Specifications). 
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Fig. 3 Clearance Measurement 


(3) Plastigage is available in a variety of clearance 
ranges. The 0.025-0.076 mm (0.001-0.003 inch) range 
is usually the most appropriate for checking engine 
bearing clearances. 


CONNECTING ROD BEARING CLEARANCE 

Engine connecting rod bearing clearances can be 
determined by use of Plastigage, or equivalent. The 
following is the recommended procedures for the use 
of Plastigage: 

(1) Remove oil film from surface to be checked. 
Plastigage is soluble in oil. 

(2) Place a piece of Plastigage across the entire 
width of the bearing cap shell (Fig. 2). Position the 
Plastigage approximately 6.35 mm (1/4 inch) off cen- 
ter and away from the oil holes. In addition, suspect 
areas can be checked by placing the Plastigage in the 
suspect area. 

(3) The crankshaft must be turned until the con- 
necting rod to be checked starts moving toward the 
top of the engine. Only then should the rod cap with 
Plastigage in place be assembled. Tighten the rod cap 
nut to 45 N-m (33 ft. lbs.) torque. DO NOT rotate 
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the crankshaft or the Plastigage may be 
smeared, giving inaccurate results. 

(4) Remove the bearing cap and compare the width 
of the flattened Plastigage with the scale provided on 
the package (Fig. 3). Plastigage generally comes in 2 
scales (one scale is in inches and the other is a met- 
ric scale). Locate the band closest to the same width. 
This band shows the amount of clearance. Differ- 
ences in readings between the ends indicate the 
amount of taper present. Record all readings taken 
(refer to Engine Specifications). 

(5) Plastigage is available in a variety of clearance 
ranges. The 0.025-0.076 mm (0.001-0.003 inch) range 
is usually the most appropriate for checking engine 
bearing clearances. 


REPAIR DAMAGED OR WORN THREADS 


Damaged or worn threads can be repaired. Essen- 
tially, this repair consists of: 

e Drilling out worn or damaged threads. 

e Tapping the hole with a special Heli-Coil Tap, or 
equivalent. 

e Installing an insert into the tapped hole. 

This brings the hole back to its original thread 
Size. 


CAUTION: Be sure that the tapped holes maintain 


the original center line. 


Heli-Coil tools and inserts are readily available 
from automotive parts jobbers. 


SERVICE ENGINE ASSEMBLY (SHORT BLOCK) 


A service replacement engine assembly (short 
block) may be installed whenever the original cylin- 
der block is defective or damaged beyond repair. It 
consists of the cylinder block, crankshaft, piston and 
rod assemblies. If needed, the camshaft must be pro- 
cured separately and installed before the engine is 
installed in the vehicle. 

A short block is identified with the letter “S” 
stamped on the same machined surface where the 
build date code is stamped for complete engine 
assemblies. | 

Installation includes the transfer of components 
from the defective or damaged original engine. Fol- 
low the appropriate procedures for cleaning, inspec- 
tion and torque tightening. 


HYDROSTATIC LOCK 


When an engine is suspected of hydrostatic lock 
(regardless of what caused the problem), follow the 
steps below. 

(1) Perform the Fuel Pressure Release Procedure 
(refer to Group 14, Fuel System). 

(2) Disconnect the negative cable from the battery. 


GENERAL INFORMATION (Continued) 


(3) Inspect air cleaner, induction system and 
intake manifold to ensure system is dry and clear of 
foreign material. 

(4) Place a shop towel around the spark plugs to 
catch any fluid that may possibly be under pressure 
in the cylinder head. Remove the plugs from the 
engine. 


CAUTION: DO NOT use the starter moior to rotate 
the crankshaft. Severe damage could occur. 


(5) With all spark plugs removed, rotate the crank- 
shaft using a breaker bar and socket. 

(6) Identify the fluid in the cylinders G.e. coolant, 
fuel, oil, etc.). 

(7) Make sure all fluid has been removed from the 
cylinders. 

(8) Repair engine or components as necessary to 
prevent this problem from occurring again. 

(9) Squirt engine oil into the cylinders to lubricate 
the walls. This will prevent damage on restart. 

(10) Install new spark plugs. Tighten the spark 
plugs to 37 N-m (27 ft. lbs.) torque. 

(11) Drain engine oil. Remove and discard the oil 
filter. 

(12) Install the drain plug. Tighten the plug to 34 
N-m (25 ft. lbs.) torque. 

(13) Install a new oil filter. 

(14) Fill engine crankcase with the _ specified 
amount and grade of oil (refer to Group 0, Lubrica- 
tion and Maintenance). 

- (15) Connect the negative cable to the battery. 

(16) Start the engine and check for any leaks. 


ENGINE OIL 


WARNING: NEW OR USED ENGINE OIL CAN BE 
IRRITATING TO THE SKIN. AVOID PROLONGED OR 
REPEATED SKIN CONTACT WITH ENGINE OIL. 
CONTAMINANTS IN USED ENGINE OIL, CAUSED BY 
INTERNAL COMBUSTION, CAN BE HAZARDOUS TO 
YOUR HEALTH. THOROUGHLY WASH EXPOSED 
SKIN WITH SOAP AND WATER. DO NOT WASH 
SKIN WITH GASOLINE, DIESEL FUEL, THINNER, OR 
SOLVENTS, HEALTH PROBLEMS CAN RESULT. DO 
NOT POLLUTE, DISPOSE OF USED ENGINE OIL 
PROPERLY. 


ENGINE OIL SPECIFICATION 


CAUTION: Do not use non-detergent or straight 
mineral oil when adding or changing crankcase 
lubricant. Engine failure can result. 
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API SERVICE GRADE CERTIFIED 

Use an engine oil that is API Service Grade Certi- 
fied or an oil that conforms to the API Service Grade 
SH or SH/CD. MOPAR provides engine oils that con- 
form to all of these service grades. 


SAE VISCOSITY 

An SAE viscosity grade is used to specify the vis- 
cosity of engine oil. SAE 30 specifies a single viscos- 
ity engine oil. Engine oils also have multiple 
viscosities. These are specified with a dual SAE vis- 
cosity grade which indicates the cold-to-hot tempera- 
ture viscosity range. Select an engine oil that is best 
suited to your particular temperature range and vari- 
ation (Fig. 4). 


=e le «ey 16 
ANTICIPATED TEMPERATURE RANGE 
BEFORE NEXT OIL CHANGE 
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Fig. 4 Temperature/Engine Oil Viscosity 


ENERGY CONSERVING OIL 

An Energy Conserving type oil is recommended for 
gasoline engines. They are designated as either 
ENERGY CONSERVING or ENERGY CONSERV- 
ING II. 


CONTAINER IDENTIFICATION 

Standard engine oil identification notations have 
been adopted to aid in the proper selection of engine 
oil. The identifying notations are located on the label 
of engine oil plastic bottles and the top of engine oil 
cans (Fig. 5). 
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Fig. 5 Engine Oil Container Standard Notations 
ENGINE OIL ADDITIVES | 

In some instances, such as infrequent operation, 
short trip driving, and during break-in after a major 
overhaul, addition of special materials containing 





ON (Continued) 


anti-rust and anti-scuff additives are beneficial. A 
suitable product for this purpose is MOPAR Engine 
Oil Supplement. 


OIL LEVEL INDICATOR (DIPSTICK) 

The engine oil level indicator (Dipstick) is located 
at the right rear of both 2.5L engines and 4.0L 
engines (Fig. 6). 





DIPSTICK 
a ENGINE 
ee 0 
a | 
ae Le 
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Fig. 6 Engine Oil Dipstick Location—Typical 
CRANKCASE OJL LEVEL INSPECTION 


CAUTION: Do not overfill crankcase with engine 
oil, oil foaming and oil pressure loss can result. 


Inspect engine oil level approximately every 800 
kilometers (500 miles). Unless the engine has exhib- 
ited loss of oil pressure, run the engine for about five 
minutes before checking oil level. Checking engine oil 
level on a cold engine is not accurate. 

To ensure proper lubrication of an engine, the 
engine oil must be maintained at an acceptable level. 
The acceptable levels are indicated between the ADD 
and SAFE marks on the engine oil dipstick (Fig. 7) 
(Fig. 8). | : 

(1) Position vehicle on level surface. 

(2) With engine OFF, allow approximately ten min- 
utes for oil to settle to bottom of crankcase, remove 
engine oil dipstick. | 

(3) Wipe dipstick clean. _ 

(4) Install dipstick and verify it is seated in the 
tube. | 

(5) Remove dipstick, with handle held above the 
tip, take oil level reading (Fig. 7) (Fig. 8). 





(6) Add oil only if level is below the ADD mark on 
dipstick. 





Fig. 8 Engine Oil Dipstick—4.0L Engine 

ENGINE OIL CHANGE | 

Change engine oil at mileage and time intervals 
described in Maintenance Schedules. 

Run engine until achieving normal operating tem- 
perature. | | 

(1) Position the vehicle on a level surface and turn 
engine off. | | 

(2) Hoist and support vehicle on safety stands. 

(3) Remove oil fill cap. | 

(4) Place a suitable drain pan under crankcase 
drain. | 

(5) Remove drain plug from crankcase and allow 
oil to drain into pan. Inspect drain plug threads for 
stretching or other damage. Replace drain plug if 
damaged. | 

(6) Install drain plug in crankcase. 

(7) Lower vehicle and fill crankcase with specified 
type and amount of engine oil described in this sec- 
tion. 
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GENERAL INFORMATION (Continued) 


(8) Install oil fill cap. 
(9) Start engine and inspect for leaks. 
(10) Stop engine and inspect oil level. 


ENGINE OIL FILTER CHANGE 
FILTER SPECIFICATION 


CAUTION: Do not use oil filter with metric threads. 
The proper oil filter has SAE type 3/4 X 16 threads. 
An oil filter with metric threads can result in oil 
leaks and engine failure. 


All Jeep engines are equipped with a high quality 
full-flow, throw-away type oil filter. Chrysler Corpo- 
ration recommends a Mopar or equivalent oil filter be 
used. 


OIL FILTER REMOVAL 

(1) Position a drain pan under the oil filter. 

(2) Using a suitable oil filter wrench loosen filter. 

(3) Rotate the oil filter counterclockwise to remove 
it from the cylinder block oil filter boss (Fig. 9) (Fig. 
10). 








a) 
PEA 
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OIL FILTER 


Fig. 9 Oil Filter—2.5L Engine 


(4) When filter separates from adapter nipple, tip 
gasket end upward to minimize oil spill. Remove fil- 
ter from vehicle. 





-ENGINE 9-7 


CYLINDER _____—-_—-»§ 
— BLOCK 
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Fig. 10 Oil Filter—4.0L Engine 


(5) With a wiping cloth, clean the gasket sealing 
surface (Fig. 11) of oil and grime. 
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OIL FILTER INSTALLATION 


(1) Lightly lubricate oil filter gasket with engine 
oil or chassis grease. 

(2) Thread filter onto adapter nipple. When gasket 
makes contact with sealing surface, (Fig. 11) hand 
tighten filter one full turn, do not over tighten. 

(3) Add oil, verify crankcase oil level and start 
engine. Inspect for oil leaks. 


OIL FILTER 








4s 


GASKET a 9100-7 


Fig. 11 Oil Filter Sealing Surface—Typical 


USED ENGINE OIL DISPOSAL 


Care should be exercised when disposing used 
engine oil after it has been drained from a vehicle 
engine. Refer to the WARNING at beginning of this 
section. 
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DIAGNOSIS AND TESTING 
GENERAL INFORMATION 


Engine diagnosis is helpful in determining the 
causes of malfunctions not detected and remedied by 
routine tune-ups. 

These malfunctions may be classified as either per- 
formance (e.g., engine idles rough and stalls) or 
mechanical (e.g., a strange noise). 

Refer to the Service Diagnosis—Performance chart 
and the Service Diagnosis—Mechanical chart for pos- 
sible causes and corrections of malfunctions. Refer to 
Group 14, Fuel System for the fuel system diagnosis. 

Additional tests and diagnostic procedures may be 
necessary for specific engine malfunctions that can 
not be isolated with the Service Diagnosis charts. 
Information concerning additional tests and diagno- 
sis is provided within the following diagnosis: 

e Cylinder Compression Pressure Test. 

e Cylinder Combustion Pressure Leakage Test. 

e Engine Cylinder Head Gasket Failure Diagnosis. 

e Intake Manifold Leakage Diagnosis. 


INTAKE MANIFOLD LEAKAGE DIAGNOSIS 


An intake manifold air leak is characterized by 
lower than normal manifold vacuum. Also, one or 
more cylinders may not be functioning. 


WARNING: USE EXTREME CAUTION WHEN THE 
ENGINE IS OPERATING. DO NOT STAND IN A 
DIRECT LINE WITH THE FAN. DO NOT PUT YOUR 
HANDS NEAR THE PULLEYS, BELTS OR THE FAN. 
DO NOT WEAR LOOSE CLOTHING. 


(1) Start the engine. — 

(2) Spray a small stream of water at the suspected 
leak area. 

(3) If a change in RPM’S, the area of the suspected 
leak has been found. 

(4) Repair as required. 


CYLINDER COMPRESSION PRESSURE TEST 


The results of a cylinder compression pressure test 
can be utilized to diagnose several engine malfunc- 
tions. | 

Ensure the battery is completely charged and the 
engine starter motor is in good operating condition. 
Otherwise the indicated compression pressures may 
not be valid for diagnosis purposes. 

(1) Clean the spark plug recesses with compressed 
air. 

(2) Remove the spark plugs. 

(3) Secure the throttle in the wide-open position. 

(4) Disconnect the ignition coil. 

(5) Insert a compression pressure gauge and rotate 
the engine with the engine starter motor for three 
revolutions. 

(6) Record the compression pressure on the 38rd 
revolution. Continue the test for the remaining cylin- 
ders. 

Refer to Engine Specifications for the correct 
engine compression pressures. 


ENGINE CYLINDER HEAD GASKET FAILURE 
DIAGNOSIS 


A leaking engine cylinder head gasket usually 
results in loss of power, loss of coolant and engine 
misfiring. 

An engine cylinder head gasket leak can be located 
between adjacent cylinders or between a cylinder and 
the adjacent water jacket. 

e An engine cylinder head gasket leaking between 
adjacent cylinders is indicated by a loss of power 
and/or engine misfire. | 

e An engine cylinder head gasket leaking between 
a cylinder and an adjacent water jacket is indicated 
by coolant foaming or overheating and loss of coolant. 


CYLINDER-TO-CYLINDER LEAKAGE TEST 

To determine if an engine cylinder head gasket is 
leaking between adjacent cylinders; follow the proce- 
dures outlined in Cylinder Compression Pressure 


DIAGNOSIS AND TESTING (Continued) 


Test. An engine cylinder head gasket leaking between 
adjacent cylinders will result in approximately a 
50-70% reduction in compression pressure. 


CYLINDER-TO-WATER JACKET LEAKAGE 
TEST 


WARNING: USE EXTREME CAUTION WHEN THE 
ENGINE IS OPERATING. DO NOT STAND IN A 
DIRECT LINE WITH THE FAN. DO NOT PUT YOUR 
HANDS NEAR THE PULLEYS, BELTS OR THE FAN. 
DO NOT WEAR LOOSE CLOTHING. 


Remove the radiator cap. 

Start the engine and allow it to warm up until the 
engine thermostat opens. 

If a large combustion/compression pressure leak 
exists, bubbles will be visible in the coolant. 

If bubbles are not visible, install a radiator pres- 
sure tester and pressurize the coolant system. 

If a cylinder is leaking combustion pressure into 
the water jacket, the tester pointer will pulsate with 
every combustion stroke of the cylinder. 


CYLINDER COMBUSTION PRESSURE LEAKAGE 
TEST 


The combustion pressure leakage test provides an 
accurate means for determining engine condition. 
Combustion pressure leakage testing will detect: 


e Exhaust and intake valve leaks (improper seat- 


ing). 

e Leaks between adjacent cylinders or into water 
jacket. 

e Any causes for combustion/compression pressure 
loss. 

Check the coolant level and fill as required. DO 
NOT install the radiator cap. 

Start and operate the engine until it attains nor- 
mal operating temperature, then turn the engine 
OFF. 

Remove the spark plugs. 

Remove the oil filler cap. 

Remove the air cleaner. 

Calibrate the tester according to the manufactur- 
ers instructions. The shop air source for testing 
should maintain 483 kPa (70 psi) minimum, 1 379 
kPa (200 psi) maximum and 552 kPa (80 psi) recom- 
mended. 

Perform the test procedures on each cylinder 


according to the tester manufacturer’s instructions. . 
While testing, listen for pressurized air escaping 


through the throttle body, tailpipe and oil filler cap 
opening. Check for bubbles in the radiator coolant. 

All gauge pressure indications should be equal, 
with no more than 25% leakage. 
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FOR EXAMPLE: At 552 kPa (80 psi) input pres- 
sure, a minimum of 414 kPa (60 psi) should be main- 
tained in the cylinder. 

Refer to the Cylinder Combustion Pressure Leak- 
age Test Diagnosis chart. 


INSPECTION (ENGINE OIL LEAKS IN GENERAL) 


Begin with a through visual inspection of the 
engine, particularly at the area of the suspected leak. 
If an oil leak source is not readily identifiable, the 
following steps should be followed: 

(1) Do not clean or degrease the engine at this 
time because some solvents may cause rubber to 
swell, temporarily stopping the leak. 

(2) Add an oil soluble dye (use as recommended by 
manufacturer). Start the engine and let idle for 
approximately 15 minutes. Check the oil dipstick to 
make sure the dye is thoroughly mixed as indicated 
with a bright yellow color under a black light. 

(3) Using a black light, inspect the entire engine 
for fluorescent dye, particularly at the suspected area 
of oil leak. If the oil leak is found and nee, 
repair per service manual instructions. 

(4) If dye is not observed, drive the vehicle at var- 
ious speeds for approximately 24km (15 miles), and 
repeat inspection. 

(5) If the oil leak source is not positively 
identified at this time, proceed with the air "leak 
detection test method. | 


Air Leak Detection Test Method 

(1) Disconnect the breather cap to air cleaner bone 
at the breather cap end. Cap or plug breather cap 
nipple. 

(2) Remove the PCV valve from the eines head 
cover. Cap or plug the PCV valve grommet. 

(3) Attach an air hose with pressure gauge and 
regulator to the dipstick tube. 


CAUTION: Do not subject the engine assembly to 
more than 20.6 kpa (3 PSI) of test pressure. — 


(4) Gradually apply air pressure from 1 psi to 2.5 
psi maximum while applying soapy water at the sus- 
pected source. Adjust the regulator to the suitable 
test pressure that provide the best bubbles which 
will pinpoint the leak source. If the oil leak is 
detected and identified, repair per service manual 
procedures. 

(5) If the leakage occurs at the rear oil seal area, 
refer to the section, Inspection for Rear Seal Area 
Leak. 

(6) If no leaks are detected, turn off the air supply 
and remove the air hose and all plugs and caps. 
Install the PCV valve and breather cap hose. 

(7) Clean the oil off the suspect oil leak area using 
a suitable solvent. Drive the vehicle at various 
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DIAGNOSIS AND TESTING (Continued) 


| CONDITION POSSIBLE CAUSE 


AIR ESCAPES THROUGH 
CARBURETOR/THROTTLE 
BODY 


AIR ESCAPES 
THROUGH TAILPIPE 


AIR ESCAPES 
~ THROUGH RADIATOR 


MORE THAN 50% LEAKAGE 
FROM ADJACENT CYLINDERS 


Intake valve not seated properly. 


Exhaust valve not seated properly. 


Head gasket leaks or crack in cylinder 
block. 


Head gasket leaks or crack in cylinder 


block or head between adjacent cylinders. 













CORRECTION 
Inspect valve. Reface or replace, if 


necessary. 


Inspect valve.Reface or replace, if 
necessary. 


Remove cylinder head and inspect. 
Replace, if necessary. 


Remove cylinder head and inspect. 
Replace gasket or head, if necessary. 


MORE THAN 25% LEAKAGE 
AND AIR ESCAPES THROUGH 
OIL FILLER CAP OPENING ONLY 


speeds approximately 24 km (15 miles). Inspect the 
engine for signs of an oil leak by using a black light. 


INSPECTION FOR REAR SEAL AREA LEAKS 

Since it is sometimes difficult to determine the 
source of an oil leak in the rear seal area of the 
engine, a more involved inspection is necessary. The 
following steps should be followed to help pinpoint 
the source of the leak. 

If the leakage occurs at the crankshaft rear oil seal 
area: 

(1) Disconnect the battery. 

(2) Raise the vehicle. 

(3) Remove torque converter or clutch housing 
cover and inspect rear of block for evidence of oil. 
Use a black light to check for the oil leak: 

(a) Circular spray pattern generally indicates 
seal leakage or crankshaft damage. 

(b) Where leakage tends to run straight down, 
possible causes are a porous block, distributor seal, 
camshaft bore cup plugs oil galley pipe plugs, oil 
filter runoff, and main bearing cap to cylinder 
block mating surfaces. | 
(4) If no leaks are detected, pressurize the crank- 

case as outlined in the, Inspection (Engine oil Leaks 
in general) 


Stuck or broken piston ring(s); cracked 
piston; worn rings and/or cylinder wall. 





Inspect for broken ringls) or piston. 
cy 


Measure ring gap an inder diameter, 
taper, and out-of-round. Replace affected 
part if necessary. 
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CAUTION: Do not exceed 20.6 kPa (3 psi). 


(5) If the leak is not detected, very slowly turn the 
crankshaft and watch for leakage. If a leak is 
detected between the crankshaft and seal while 
slowly turning the crankshaft, it is possible the 
crankshaft seal surface is damaged. The seal area on 
the crankshaft could have minor nicks or scratches 
that can be polished out with emery cloth. 


CAUTION: Use extreme caution when crankshaft 
polishing is necessary to remove minor nicks and 
scratches. The crankshaft seal flange is especially 
machined to complement the function of the rear oil 
seal. 


(6) For bubbles that remain steady with shaft 
rotation, no further inspection can be done until dis- 
assembled. 


ENGINE OIL PRESSURE 


(1) Remove oil pressure sending unit. 

(2) Install Oil Pressure Line and Gauge ‘Tool 
C-3292. Start engine and record pressure. Refer to 
Oil Pressure in Engine Specifications for the proper 
pressures. 





DIAGNOSIS AND TESTING (Continued) 
SERVICE DIAGNOSIS—PERFORMANCE 


. Weak battery. 


. Corroded or loose battery 
connections. 


. Faulty starter. 


| ENGINE WILL NOT START 










. Moisture on ignition wires and 
distributor cap. 


. Faulty ignition cables. 
. Faulty coil or control unit. 


. Incorrect spark plug gap. 

. Incorrect ignition timing. 

. Dirt or water in fuel system. 
10. Faulty fuel pump. 

| 11. Faulty connectors for crankshaft 
or camshaft position sensors. 

. Idle speed set too low. 


_ Idle mixture too lean or too rich. 
_ Leak in intake manifold. 


~© 08 NI Or G > oe) no — 
















f ENGINE STALLS OR 
ROUGH IDLE 


Wn — | 














. Worn or burned distributor rotor. 
. Incorrect ignition wiring. 


. Faulty coil. 





N Oh 


. EGR valve leaking. 





GJ RO 


. Test battery specific gravity. Charge or replace necessary. 
. Clean and tighten battery connections. Apply a coat of light 


. Refer to Group 8A, Battery/Starter/Charging System 
. Wipe wires and cap clean and dry. 


. Replace any cracked or shorted cables. 
. Test and replace, if necessary (refer to Group 8D, Ignition 
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_ Refer to Group 14, Fuel System. 
. Refer to Group 14, Fuel System. 
_ Inspect intake manifold gasket and vacuum hoses. Replace, if 


N Os 


Control System). 
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| CONDITION | POSSIBLE CAUSES : - CORRECTION : 








mineral grease to the terminals. 


Diagnostics. 


System). 

Set gap (refer to Group 8D, Ignition System). 

Refer to Group 8D, Ignition System. 

Clean system and replace fuel filter. 

Install new fuel pump (refer to Group 14, Fuel System). 
Rebuild or replace the connectors. 











necessary (refer to Group 11, Exhaust System & Intake 
Manifold) 


Install new distributor rotor. 

Install correct wiring. 

Test and replace, if necessary (refer to Group 8D, Ignition 
System). 

Test and replace, if necessary (refer to Group 25, Emissions 
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SERVICE DIAGNOSIS—PERFORMANCE 


9-12 ENGINE — 
DIAGNOSIS AND TESTING (Continued) 


| CONDITION | 


| ENGINE LOSS OF POWER 


POSSIBLE CAUSES 









Incorrect ignition timing. 
Worn or burned distributor rotor. 
Worn distributor shaft. 












Dirty or incorrectly gapped spark 
plugs. 

. Dirt or water in fuel system. 

. Faulty fuel pump. 

. Incorrect valve timing. 

. Blown cylinder head gasket. 

Low compression. 

. Burned, warped or pitted valves. 


. Plugged or restricted exhaust 
system. 


. Faulty ignition cables. 
13. Faulty coil. 
14. Faulty crankshaft or camshaft 


sensor. 
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NO 












ENGINE MISSES ON 


. Dirty or gap set too wide in spark 
ACCELERATION , 


plug. 
. Incorrect ignition timing. 

. Dirt in fuel system. 

Burned, warped or pitted valves. 
. Faulty coil. 







nb WN 





ENGINE MISSES AT HIGH . Dirty or gap set too wide in spark 
SPEED plug. 


_ Worn distributor shaft. 




















_ Worn or burned distributor rotor. 
. Faulty coil. 












Incorrect ignition timing. 
Dirty injector in throttle body. 
Dirt or water in fuel system. 


NOW Bw ON 






NO 















CORRECTION 





Refer to Group 8D, Ignition System. 
Install new distributor rotor. 
Remove and repair distributor (refer to Group 8D, Ignition 
System). 

Clean plugs and set gap (refer to Group 8D, Ignition System). 


Clean system and replace fuel filter. 
Install new fuel pump. 

. Correct valve timing. 

. Install new cylinder head gasket. 
Test compression of each cylinder. 

. Install new valves. | 

. Install new parts, as necessary. 


ON NSS PS 


cme wom 

















. Replace any cracked or shorted cables. 


. Test and replace, as necessary (refer to Group 8D, Ignition 
System). 


. Replace sensor. 


. Clean s 
ren ie 

2. Refer to Group 8D, Ignition System. 

3. Clean fuel system. 

4. Install new valves. 

) 


. Test and replace, if necessary, (refer to Group 8D, Ignition 
System). 














rk plugs and set gap (refer to Group 8D, Ignition 













1. Clean spark plugs and set gap (refer to Group 8D, Ignition 
Sysiem|.. 


. Remove and repair distributor (refer to Group 8D, Ignition 
System). 


_ Install new distributor rotor. 


. Test and replace, as necessary (refer to Group 8D, Ignition 
System). 


Z 
3 
4 
5. Refer to Group 8D, Ignition System. 
6. Clean injector. 

7. Clean system and replace fuel filter. 
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SERVICE DIAGNOSIS—PERFORMANCE—CONT. 


DIAGNOSIS AND TESTING (Continued) 
SERVICE DIAGNOSIS—MECHANICAL 


|“ POSSIBLECAUSES CAUSES _i| CORRECTION =—s_w™ 
| 4. High or low oil level in crankcase. | 1. Check for correct oil level (refer to 
Group 0, Lubrication and Maintenance. 


2. Change oil (refer to Group 0, 
Lubrication and Maintenance). 


3. Check engine oil level. 


4. Clean hydraulic tappets/hydraulic 
lash adjusters. 


5. Install new push rods. 
6. Inspect oil supply to rocker arms. 


7. Install new hydraulic tappets/ 
hydraulic lash adjusters. 


8. Ream and install new valves with 
oversize stems. 


9. Grind valve seats and valves. 
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~ CONDITION 
























. Thin or diluted oil. 


3. Low oil pressure. 
. Dirt in tappets/lash adjusters. 


5. Bent push rods. 
6. Worn rocker arms. 
. Worn tappeis/lash adjusters. 


. Worn valve guides. 


9. Excessive runout of valve seats 
on valve faces. 


| CONNECTING ROD NOISE 





1. Check engine oil level (refer to 
Group 0, Lubrication and Maintenance). 


2. Check engine oil level. Inspect oil 
pump relief valve and spring. 


3. Change oil to correct viscosity. 


4. Measure bearings for correct 
clearance. Repair as necessary. 


5. Replace crankshaft or grind journals. 


. Insufficient oil supply. 
. Low oil pressure. 


3. Thin or diluted oil. 
. Excessive bearing clearance. 


5. Connecting rod journal out-of- 
round. 


. Misaligned connecting rods. 6. Replace bent connecting rods. 













MAIN BEARING NOISE . Insufficient oil supply. . Check engine oil level (refer to 
Group 0, Lubrication and Maintenance). 
2. Check engine oil level. Inspect oil 
pump relief valve and spring. 
3. Change oil to correct viscosity. 
4. Measure bearings for correct 
clearance. Repair as necessary. 
5. Check No. 3 main bearing for wear 
on flanges. 


6. Grind journals or replace crankshaft. 














2. Low oil pressure. 


. Thin or diluted oil. 
. Excessive bearing clearance. 


ee) 





. Excessive end play. 











6. Crankshaft journal out-of-round, 
worn. 


7. Loose flywheel or torque converter. 





. Tighten to correct torque. 
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OIL LEAKS 1. Gaskets and O-Rings. 
(a) Misaligned, deteriorated or torn. 
(b) Loose fastener, broken or porous 


metal part. 
2. Crankshaft Rear Seal 


_ (a) Misinstalled, inverted or torn lip 
(b) Torn, cut or shaved seal back bead. 


1. 














(a) Replace the part. 
(b) Tighten, repair or replace the part. 




















2. 






(a) Replace the seal. 
(b) Replace the seal. 







3. Crankshaft Seal Flange. 3: 
Scratched, nicked or grooved. Replace or polish if necessary. 
4. Cylinder block to Cap Mating Surface. | 4. 
(a) Inadequate Loctite sealant. (a) Apply sealant per sealant per service 












manual. 
(b) Carefully stone or chamfer hole. 





(b) Oil hole burr. 


5. Oil Pan to Rear Main Cap Sealant 
(Slots 3.9 - 5.2 only). 
(a) Inadequate or mislocated sealant. 





5. 












(a) Apply sealant per service manual 
procedures. 

(b) Replace the gasket. 

(c) Replace the oil pan. 

6. 

(a) Replace per service manual procedures. 

(b) Replace the seal. 

(c) Replace the seal. 






(b) Torn, cut or misinstalled oil pan. 
(c) Cracked or damaged oil pan flange. 


6. Chain Case Cover Seal. 
(a) Misinstalled, cocked or misaligned. 
(b) Torn, cut or damaged seal lips. 
(c) Scratched or damaged seal casing 
or cover bore. 
(d) Scratched or damaged vibration 
damper hub. 



































(d) Minor damage can be polished out; 
otherwise replace the part. 







OIL PRESSURE DROP 







. Low oil level. 
2. Faulty oil pressure sending unit. 
. Low oil pressure. 


1. Check engine oil level. 
2. Install new sending unit. 


3. Check sending unit and check main bearing 
oil clearance. 


4. Install new oil filter. | 

5. Replace worn parts or pump. 

6. Change oil to correct viscosity. 

7. Measure bearings for correct clearance. 

8. Remove valve and inspect, clean and install. 


9. Remove oil pan and install new tube, if 
necessary. 


10. Install new oil pump. 















4. Clogged oil filter. 

5. Worn parts in oil pump. 
6. Thin or diluted oil. 
V4 
8 
9 








. Excessive bearing clearance. 
. Oil pump relief valve stuck. 


. Oil pump suction tube loose, bent or 
cracked. 


. Oil puMp cover warped or cracked. 





















1. Worn, scuffed or broken rings. 
2. Carbon in oil ring slot. 
. Rings fitted too tightly in grooves. 


OIL PUMPING AT RINGS; 
SPARK PLUGS FOULING 


1. Hone cylinder bores and install new rings. 
2. Install new rings. 


3. Remove the rings. Check grooves. If 
grooves are not proper width, replace piston. 


4. Ream guides and replace valves with 
oversize valves and seals. 


5. Replace gasket and tighten intake manifold 
to proper torque. 


6. Replace seals. 















4. Worn valve guides. 







5. Leaking intake gasket (3.9L & 
5.2L engines). 
6. Leaking valve guide seals (3.9L & 
5.2L engines). 
7. Dislodged valve guide seals (3.9L & 
5.2L engines). 










7. Seat valve guide seals or replace, as 
fe J9509-61 
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DESCRIPTION AND OPERATION 


ENGINE DESCRIPTION 
The 2.5 liter (150 CID) four-cylinder engine is an 
In-line, lightweight, overhead valve engine. 


Engine Type.............0000- In-line 4 Cylinder 
Bore and Stroke..... 98.4 x 81.0mm (3.88 x 3.19 in.) 
Displacement................... 2.5 (150 cu. in.) 
Compression Ratio ..............00 0c eens 9.1:1 
Torque.......... 202 N-m (149 ft. lbs.) @ 3250 rpm 
Firing Order ............ 0000 eee ee ee ld 4-2 
Lubrication..... Pressure Feed—Full Flow Filtration 
Engine Oil Capacity ............. 3.8 L (4 Quarts) 
Cooling System ...Liquid Cooled—Forced Circulation 
Cooling System Capacity ......... 9.5L (10 Quarts) 
Cylinder BIOCK 436642544 a0602 40 be ahe4 Cast Iron 
Crankshaft ............000005 Cast Nodular Iron 
Cylinder Head................ Cast Nodular Iron 
OPINSNOlts.2 <4 o's Ee od O54 bo see S Cast Nodular Iron 
PIStONS 6.2.46 494% ge as Aluminum Alloy (with Struts) 
Pistons Combustion Cavity ........ Double Quench 
Connecting Rods .............. Cast Nodular Iron 


This engine is designed for unleaded fuel. 


The engine cylinder head has dual quench-type 
combustion chambers that create turbulence and fast 
burning of the air/fuel mixture. This results in good 
fuel economy. 

The cylinders are numbered 1 through 4 from front 
to rear. The firing order is 1-3-4-2 (Fig. 1). 





ENGINE 
FIRING ORDER 


1-3-4-2 


J9209-3 


Fig. 1 Engine Firing Order — 


The crankshaft rotation is clockwise, when viewed 
from the front of the engine. The crankshaft rotates 
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DESCRIPTION AND OPERATION (Continued) 


within five main bearings and the camshaft rotates 
within four bearings. 


BUILD DATE CODE 

The engine Build Date Code is located on a 
machined surface on the right side of the cylinder 
block between the No.3 and No.4 cylinders (Fig. 2). 


CYLINDER 






NO. 3 A ee bid 


— YEAR— MONTH 
. a | 
KHKMH XR S 





MACHINED : 
SURFACE 


Fig. 2 Build Date Code Location 


The digits of the code identify: 

e Ist Digit—The year (5 = 1995). 

e 2nd & 3rd Digits—The month (01 - 12). 

e 4th & 5th Digits—The engine type/fuel system/ 
compression ratio (HX = A 2.5 liter (150 CID) 9.1:1 
compression ratio engine with a multi-point fuel 
injection system). 

e 6th & 7th Digits—The day of engine build (01 - 
31). 

FOR EXAMPLE: Code * 501HX23 * identifies a 
2.5 liter (150 CID) engine with a multi-point fuel 
injection system, 9.1:1 compression ratio and built on 
January 23, 1994. 


LUBRICATION SYSTEM 

A gear—type positive displacement pump is 
mounted at the underside of the block opposite the 
No. 4 main bearing. The pump draws oil through the 
screen and inlet tube from the sump at the rear of 
the oil pan. The oil is driven between the drive and 
idler gears and pump body, then forced through the 
outlet to the block. An oil gallery in the block chan- 
nels the oil to the inlet side of the full flow oil filter. 
After passing through the filter element, the oil 
passes from the center outlet of the filter through an 
oil gallery that channels the oil up to the main gal- 
lery which extends the entire length of the block. 

Galleries extend downward from the main oil gal- 
lery to the upper shell of each main bearing. The 
crankshaft is drilled internally to pass oil from the 
main bearing journals (except number 4 main bear- 
ing journal) to the connecting rod journals. Each con- 


J9209-55 





- XJ 


necting rod bearing cap has a small squirt hole, oil 
passes through the squirt hole and is thrown off as 
the rod rotates. This oil throwoff lubricates the cam- 
shaft lobes, distributor drive gear, cylinder walls, and 
piston pins. | 

The hydraulic valve tappets receive oil directly 
from the main oil gallery. Oil is provided to the cam- 
shaft bearing through galleries. The front camshaft 
bearing journal passes oil through the camshaft 
sprocket to the timing chain. Oil drains back to the 
oil pan under the number one main bearing cap. 

The oil supply for the rocker arms and bridged 
pivot assemblies is provided by the hydraulic valve 
tappets which pass oil through hollow push rods to a 
hole in the corresponding rocker arm. Oil from the 
rocker arm lubricates the valve train components, 
then passes down through the push rod guide holes 
in the cylinder head past the valve tappet area, and 
returns to the oil pan. 


OIL PUMP PRESSURE 

The MINIMUM oil pump pressure is 89.6 kPa (13 
psi) at 600 rpm. The MAXIMUM oil pump pressure 
is 255-517 kPa (37-75 psi) at 1600 rpm or more. 


OVERSIZE AND UNDERSIZE COMPONENT CODES 


Some engines may be built with oversize or under- 
size components such as: 

e Oversize cylinder bores. 

e Oversize camshaft bearing bores. 

e Undersize crankshaft main bearing journals. 

e Undersize connecting rod journals. 

These engines are identified by a letter code (Fig. 
3) stamped on the oil filter boss near the distributor 
(Fig. 4). 


SERVICE PROCEDURES 
VALVE TIMING 


Disconnect the spark plug wires and remove the 
spark plugs. 

Remove the engine cylinder head cover. 

Remove the capscrews, bridge and pivot assembly, 
and rocker arms from above the No.1 cylinder. 

Alternately loosen each capscrew, one turn at a 
time, to avoid damaging the bridge. 

Rotate the crankshaft until the No.4 piston is at 
top dead center (TDC) on the compression stroke. 

Rotate the crankshaft counterclockwise (viewed 
from the front of the engine) 90°. 

Install a dial indicator on the end of the No.1 cyl- 
inder intake valve push rod. Use rubber tubing to 
secure the indicator stem on the push rod. 

Set the dial indicator pointer at zero. | 
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SERVICE PROCEDURES (Continued) 


CAMSHAFT 
BEARING 











CAMSHAFT 
SPROCKET 
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Oil Lubrication System 


S (Continued) 


UNDERSIZE 


0.254 mm 
(0.070 in) 


| One or more 
| connecting rod 
| bearing journals 


| All crankshaft 
| main bearing 
| journals 


0.254 mm 
(0.010 in) 


| All crankshaft 
| main bearing 
| journals and 

| one or more 

| connecting rod 
| journals 


0.254 mm 
(0.010 in) 


| All cylinder 
| bores 


0.254 mm 
(0.010 in) 


0.254 mm 
(0.010 in) 


All camshaft 
bearing bores 


| J8909-54 
Fig. 3 Oversize and Undersize Component Codes 
TS i \ 
=~ 


LETTER | 
CODE 












DISTRIBUTOR 


FILTER 
BOSS 


J9209-9 
Fig. 4 Oversize and Undersize Component Code 
Location 


Rotate the crankshaft clockwise (viewed from the 
front of the engine) until the dial indicator pointer 
indicates 0.305 mm (0.012 inch) travel distance (lift). 





The timing notch index on the vibration damper 
should be aligned with the TDC mark on the timing 
degree scale. 

If the timing notch is more than 13 mm (1/2 inch) 
away from the TDC mark in either direction, the 
valve timing is incorrect. 

If the valve timing is incorrect, the cause may be a 
broken camshaft pin. It is not necessary to replace 
the camshaft because of pin failure. A spring pin is 
available for service replacement. 


PISTON FITTING 


BORE GAGE METHOD 

(1) To correctly select the proper size piston, a cyl- 
inder bore gauge, capable of reading in 0.003 mm ( 
.0001 in.) INCREMENTS is required. If a bore gauge 
is not available, do not use an inside micrometer. 

(2) Measure the inside diameter of the cylinder 
bore at a point 49.5 mm (1-15/16 inches) below top of 
bore. Start perpendicular (across or at 90 degrees) to 
the axis of the crankshaft at point A and then take 
an additional bore reading 90 degrees to that at point 
B (Fig. 5). : 

(3) The coated pistons will be serviced with the 
piston pin and connecting rod pre-assembled. The 
coated piston connecting rod assembly can be 
used to service previous built engines and 
MUST be replaced as complete sets. Tin coated 
pistons should not be used as replacements for coated 
pistons. 

(4) The coating material is applied to the piston 
after the final piston machining process. Measuring 
the outside diameter of a coated piston will not pro- 
vide accurate results. Therefore measuring the inside 
diameter of the cylinder bore with a dial Bore Gauge 
is MANDATORY.. To correctly select the proper size 
piston, a cylinder bore gauge capable of reading in 
0.001 mm ( .0001 in.) increments is required. 

(5) Piston installation into the cylinder’ bore 
requires slightly more pressure than that required 
for non-coated pistons. The bonded coating on the 
piston will give the appearance of a line-to-line fit 
with the cylinder bore. 


PISTON SIZE CHART 


CYLINDER BORE SIZE PISTON 
LETTER 

SIZE 

98.438 to 98.448 mm (3.8755 to 3.8759 in.) ....... A 
98.448 to 98.458 mm (3.8759 to 3.8763 in.)....... B 
98.458 to 98.468 mm (3.8763 to 3.8767 in.)....... C 
98.468 to 98.478 mm (3.8767 to 3.8771 in.)....... D 
98.478 to 98.488 mm (3.8771 to 3.8775 in.) ....... iD 
98.488 to 98.498 mm (3.8775 to 3.8779 in.) ....... F 


) Oe 
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A 










y BORE GAUGE 


CYLINDER 
— BORE 


805dd884 


Fig. 5 Bore Gauge 


PISTON RING FITTING 


(1) Carefully clean the carbon from all ring 
grooves. Oil drain openings in the oil ring groove and 
pin boss must be clear. DO NOT remove metal from 
the grooves or lands. This will change ring-to-groove 
clearances and will damage the ring-to-land seating. 

(2) Be sure the piston ring grooves are free of 
nicks and burrs. 

(3) Measure the ring side clearance with a feeler 
gauge fitted snugly between the ring land and ring 
(Fig. 6) (Fig. 7). Rotate the ring in the groove. It 
must move freely around circumference of the groove. 


Ring Side Clearance Measurement 


Top Compression Ring.......... 0.042 to 0.084 mm 
(0.0017 to 0.0038 in.) 
Second Compression Ring....... 0.042 to 0.084 mm 
(0.0017 to 0.0033 in.) 


Oil Control Ring ................ 0.06 to 0.21 mm 
| (0.0024 to 0.0083 in.) 


(4) Place ring in the cylinder bore and push down 
with inverted piston to position near lower end of the 
ring travel. Measure ring gap with a feeler gauge fit- 
ting snugly between ring ends (Fig. 8). 


Ring Gap Measurement 


Top Compression Ring......... 0.229 to 0.610 mm 
(0.0090 to 0.0240 inch) 
Second Compresion Ring........ 0.483 to 0.965 mm 
(0.0190 to 0.0380 inch) 
Oil Control Ring .............. 0.254 to 1.500 mm 


(0.010 to 0.060 inch) 
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GROOVE HEIGHT 


A 1.530-1.555 mm (0.0602-0.0612 in) 
B 4.035-4.060 mm (0.1589-0.1598 in) 





805dd885 


Fig. 6 Piston Dimensions 


FEELER 
“ GAUGE 





805dd887 


Fig. 7 Ring Side Clearance Measurement 


(5) Install the oil control rings according to 
instructions in the package. It is not necessary to use 
a tool to install the upper and lower rails. Insert oil 
rail spacer first, then side rails. 

(6) The two compression rings are different and 
cannot be interchanged. The TOP compression ring 
can be identified by 1 dot on the top surface of the 
ring (Fig. 9). 

(7) The second compression ring has a chamfer on 
the BOTTOM of the inside edge (Fig. 10). 


9-20 2.5L ENGINE 
SERVICE PROCEDURES (Continued) 


FEELER GAUGE 


'* 

Prat oe 

eet.” 
o* 
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Fig. 8 Gap Measurement 


TOP COMPRESSION RING 





805dd888 
Fig. 9 Top Compression Ring Identification 


SECOND COMPRESSION RING 






CHAMFER 


\ 


805dd889 


Fig. 10 Second Compression Ring Identification 


(8) Using a ring installer, install the second com- 
pression ring with the chamfer facing down (Fig. 11) 
(Fig. 12). 

(9) The top compression ring has a dot located on 
the top surface (Fig. 9). 

(10) Using a ring installer, install the top ring 
with the dot facing up (Fig. 12). 

(11) Position the gaps on the piston (Fig. 13): 

e Oil spacer - Gap on center line of piston pin 
bore. 





TOP COMPRESSION 
RING 









SECOND 
= COMPRESSION 
RING 


—— PISTON 


805dd898 


Fig. 11 Compression Ring Chamfer Location 


CS 


\\ 


TTT 


AUK 


Ss 
=s 
fee 
(U COMPRESSION 
RING 
RING EXPANDER J9009-47 


RECOMMENDED 


Fig. 12 Compression Ring Installation 


e Oil rails - Gap 180° apart on centerline of piston 
skirt. | 
e No. 2 Compression ring - Gap 180° from top oil 

rail gap. 
e No. 1 Compression ring - Gap 180° from No. 2 
compression ring gap. 


FITTING CONNECTING ROD BEARINGS 
INSPECTION 


BEARINGS 


Inspect the connecting rod bearings for scoring and 
bent alignment tabs (Fig. 14) (Fig. 15). Check the 
bearings for normal wear patterns, scoring, grooving, 
fatigue and pitting (Fig. 16). Replace any bearing 
that shows abnormal wear. 

Inspect the connecting rod journals for signs of 
scoring, nicks and burrs. 


CONNECTING RODS 


Misaligned or bent connecting rods can cause 
abnormal wear on pistons, piston rings, cylinder 
walls, connecting rod bearings and crankshaft con- 
necting rod journals. If wear patterns or damage to 


SERVICE PROCEDURES (Continued) 


TOP COMPRESSION RING 


BOTTOM 
COMPRESSION 
RING 


TOP OIL 
_~ CONTROL RAIL 






OIL RAIL 
= SPACER 


pik) SA 


Lb ca ai BOTTOM OIL 
x of ~ CONTROL RAIL 


IMAGINARY LINE 
PARALLEL TO 
PISTON PIN 


s 
Sr po 


S)- 


IMAGINARY LINE 
THROUGH CENTER 


a OF PISTON SKIRT 


RING GAP POSITION MAY 
VARY +20° FROM 





POSITION ILLUSTRATED 


805dd899 


Fig. 13 Ring Gap Position 


UPPER MATING EDGES 
GROOVES CAUSED 
Lo BY ROD BOLTS 
| SCRATCHING 
yy, JOURNAL DURING 
y sy y, INSTALLATION 
yy y) 





WEAR PATTERN— 
ALWAYS GREATER 
ON UPPER BEARING 


LOWER 8909-127 


Fig. 14 Connecting Rod Bearing Inspection 


any of these components indicate the probability of a 
misaligned connecting rod, inspect it for correct rod 
alignment. Replace misaligned, bent or twisted con- 
necting rods. 


BEARING-TO-JOURNAL CLEARANCE 
(1) Wipe the oil from the connecting rod journal. 
(2) Use short rubber hose sections over rod bolts 
during installation. 
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ABNORMAL CONTACT AREA 
CAUSED BY LOCKING TABS NOT 
FULLY SEATED OR BEING BENT 





J8909-128 
Fig. 15 Locking Tab Inspection 





UPPER 


J8909-129 


Fig. 16 Scoring Caused by Insufficient Lubrication 
or by Damaged Crankshaft Pin Journal 


(3) Lubricate the upper bearing insert and install 
in connecting rod. 

(4) Use piston ring compressor to install the rod 
and piston assemblies. The oil squirt holes in the 
rods must face the camshaft. The arrow on the piston 
crown should point to the front of the engine (Fig. 
17). Verify that the oil squirt holes in the rods face 
the camshaft and that the arrows on the pistons face 
the front of the engine. 





J9009-41 
Fig. 17 Rod and Piston Assembly Installation 


(5) Install the lower bearing insert in the bearing 
cap. The lower insert must be dry. Place strip of Plas- 
tigage across full width of the lower insert at the cen- 
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PLASTIGAGE 
SCALE 





COMPRESSED” 


PLASTIGAGE J9009-42 


Fig. 18 Measuring Bearing Clearance with 
Plastigage 


ter of bearing cap. Plastigage must not crumble in 
use. If brittle, obtain fresh stock. 

(6) Install bearing cap and connecting rod on the 
journal and tighten nuts to 45 N-m (33 ft. Ibs.) 
torque. DO NOT rotate crankshaft. Plastigage will 
smear, resulting in inaccurate indication. | 

(7) Remove the bearing cap and determine amount 
of bearing-to- journal clearance by measuring the 
width of compressed Plastigage (Fig. 18). Refer to 
Engine Specifications for the proper clearance. Plas- 
tigage should indicate the same clearance 
across the entire width of the insert. If the 
clearance varies, it may be caused by either a 
tapered journal, bent connecting rod or foreign 


Crankshaft Journal 


53.2257-53.2079 mm 


(2.0955-2.0948 in.} 


52.9717-52.9539 mm 
(2.0855-2.0848 in.} 
0.254 mm (0.010 in.) 









53.2079-53.1901 mm 
(2.0948-2.0941 in.} 


0.0178 mm (0.0007 in.) 
Undersize 





53.1901-53.1724 mm 
(2.0941-2.0934 in.) 
0.0356 mm (0.0014 in.) 


Undersize 







Undersize 





Blue - Undersize 
0.025 mm (0.001 in.) 






Red - Undersize 
0.254 mm (0.010 in.) 


material trapped between the insert and cap or 
rod. - ) 

(8) If the correct clearance is indicated, replace- 
ment of the bearing inserts is not necessary. Remove 
the Plastigage from crankshaft journal and bearing 
insert. Proceed with installation. 

(9) If bearing-to-journal clearance exceeds the 
specification, install a pair of 0.0254 mm (0.001 inch) 
undersize bearing inserts. All the odd size inserts 
must be on the bottom. The sizes of the service 
replacement bearing inserts are stamped on the 
backs of the inserts. Measure the clearance as 
described in the previous steps. 

(10) The clearance is measured with a pair of 
0.0254 mm (0.001 inch) undersize bearing inserts 
installed. This will determine if two 0.0254 mm 
(0.001 inch) undersize inserts or another combination 
is needed to provide the correct clearance (refer to 
Connecting Rod Bearing Fitting Chart). 

(11) FOR EXAMPLE: If the initial clearance was 
0.0762 mm (0.003 inch), 0.025 mm (0.001 inch) 
undersize inserts would reduce the clearance by 
0.025 mm (0.001 inch). The clearance would be 0.002 
inch and within specification. A 0.051 mm (0.002 
inch) undersize insert would reduce the initial clear- 
ance an additional 0.018 mm (0.0005 inch). The 
clearance would then be 0.038 mm (0.0015 inch). 

(12) Repeat the Plastigage measurement to verify 
your bearing selection prior to final assembly. 

(13) Once you have selected the proper insert, 
install the insert and cap. Tighten the connecting rod 
bolts to 45 N-m (38 ft. lbs.) torque. 


Corresponding Connecting Rod Bearing Insert 





Upper Insert Size Lower Insert Size | 





| Yellow - Standard ~ Yellow - Standard | 


Yellow - Standard 









Blue - Undersize 


0.025 mm (0.001 in.) 













Blue - Undersize 


0.025 mm (0.001 in.) 











Red - Undersize 
0.254 mm (0.010 in.) 
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CONNECTING ROD BEARING FITTING CHART 


XJ — 
SERVICE PROCEDURES (Continued) 


SIDE CLEARANCE MEASUREMENT 

Slide snug-fitting feeler gauge between the con- 
necting rod and crankshaft journal flange. Refer to 
Engine Specifications for the proper clearance. 
Replace the connecting rod if the side clearance is 
not within specification. 


FITTING CRANKSHAFT MAIN BEARINGS 


INSPECTION 

Wipe the inserts clean and inspect for abnormal 
wear patterns and for metal or other foreign material 
imbedded in the lining. Normal main bearing insert 
wear patterns are illustrated (Fig. 19). 


UPPER 










NO WEAR IN 
THIS AREA 


LOW AREA 
IN BEARING 
LINING 


LOWER 
INSERT 


HEAVIER WEAR 
N ON 


PATTER 
LOWER INSERT J9009-90 


Fig. 19 Main Bearing Wear Patterns 


NOTE: If any of the crankshaft journals are scored, 
remove the engine for crankshaft repair. 


Inspect the back of the inserts for fractures, scrap- 
ings or irregular wear patterns. 

Inspect the upper insert locking tabs for damage. 

Replace all damaged or worn bearing inserts. 


FITTING BEARINGS (CRANKSHAFT 
INSTALLED) 

The main bearing caps, numbered (front to rear) 
from 1 through 5 have an arrow to indicate the for- 
ward position. The upper main bearing inserts are 
erooved to provide oil channels while the lower 
inserts are smooth. 

Each bearing insert pair is selectively fitted to its 
respective journal to obtain the specified operating 
clearance. In production, the select fit is obtained by 
using various-sized color-coded bearing insert pairs 
as listed in the Main Bearing Fitting Chart. The 
bearing color code appears on the edge of the insert. 
The size is not stamped on bearing inserts used 
for engine production. 

The main bearing journal size (diameter) is identi- 
fied by a color-coded paint mark on the adjacent 
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cheek. The rear main journal, is identified by a color- 
coded paint mark on the crankshaft rear flange. 

When required, upper and lower bearing inserts of 
different sizes may be used as a pair. A standard size 
insert is sometimes used in combination with a 0.025 
mm (0.001 inch) undersize insert to reduce the clear- 
ance by 0.013 mm (0.0005 inch). Never use a pair 
of bearing inserts with greater than a 0.025 mm 
(0.001 inch) difference in size (Fig. 20). 











insert 











0.025 mm (0.001 in.) 


Undersize 


0.051 mm (0.002 in.) 


Undersize 





Lower 





J9109-179 


Fig. 20 Bearing Insert Pairs 


NOTE: When replacing inserts, the odd size inserts 
must be either all on the top (in cylinder block) or 
all on the bottom (in main bearing cap). 


Once the bearings have been properly fitted, pro- 
ceed to Crankshaft Main Bearing—Installation. 


BEARING-TO-JOURNAL CLEARANCE (CRANKSHAFT 
INSTALLED) : 

When using Plastigage, check only one bearing 
clearance at a time. 

Install the grooved main bearings into the cylinder 
block and the non-grooved bearings into the bearing 
caps. 

Install the crankshaft into the upper bearings dry. 

Place a strip of Plastigage across full width of the 
crankshaft journal to be checked. 

Install the bearing cap and tighten the bolts to 108 
N-m (80 ft. lbs.) torque. 


NOTE: DO NOT rotate the crankshaft. This will 
cause the Plastigage to shift, resulting in an inaccu- 
rate reading. Plastigage must not be permitted to 
crumble. If brittle, obtain fresh stock. 


Remove the bearing cap. Determine the amount of 
clearance by measuring the width of the compressed 
Plastigage with the scale on the Plastigage envelope 
(Fig. 21). Refer to Engine Specifications for the © 
proper clearance. 

Plastigage should indicate the same clearance 
across the entire width of the insert. If clearance var- 
ies, it may indicate a tapered journal or foreign 
material trapped behind the insert. 
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PLASTIGAGE 
SCALE 





COMPRESSED*” 


PLASTIGAGE J9009-42 


Fig. 21 Measuring Bearing Clearance with 
Plastigage 


If the specified clearance is indicated and there are 
no abnormal wear patterns, replacement of the bear- 
ing inserts is not necessary. Remove the Plastigage 
from the crankshaft journal and bearing insert. Pro- 
ceed to Crankshaft Main Bearing—Installation. 

If the clearance exceeds specification, install a pair 
of 0.025 mm (0.001 inch) undersize bearing inserts 
and measure the clearance as described in the previ- 
ous steps. 

The clearance indicated with the 0.025 mm (0.001 
inch) undersize insert pair installed will determine if 
this insert size or some other combination will pro- 
vide the specified clearance. FOR EXAMPLE: If the 
clearance was 0.0762 mm (0.003 inch) originally, a 
pair of 0.0254 mm (0.001 inch) undersize inserts 
would reduce the clearance by 0.0254 mm (0.001 
inch). The clearance would then be 0.0508 mm (0.002 
inch) and within the specification. A 0.051 mm (0.002 
inch) undersize bearing insert and a 0.0254 mm 
(0.001 inch) undersize insert would reduce the origi- 
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nal clearance an additional 0.0127 mm (0.0005 inch). 
The clearance would then be 0.0381 mm (0.0015 
inch). 


CAUTION: Never use a pair of inserts that differ 
more than one bearing size as a pair. 


FOR EXAMPLE: DO NOT use a standard size 
upper insert and a 0.051 mm (0.002 inch) undersize 
lower insert. 

If the clearance exceeds specification using a pair 
of 0.051 mm (0.002 inch) undersize bearing inserts, 
measure crankshaft journal diameter with a 
micrometer. If the journal diameter is correct, the 
crankshaft bore in the cylinder block may be mis- 
aligned, which requires cylinder block replacement or 
machining to true bore. 

If journals 1 through 5 diameters are less than 
63.4517 mm (2.4981 inches), replace crankshaft or 
erind crankshaft down to accept the appropriate 
undersize bearing inserts. 

Once the proper clearances have been obtained, 
proceed to Crankshaft Main Bearing—lInstallation. 


MAIN BEARING JOURNAL DIAMETER 
(CRANKSHAFT REMOVED) 

Remove the crankshaft from the cylinder block 
(refer to Cylinder Block - Disassemble). 

Clean the oil off the main bearing journal. 

Determine the maximum diameter of the journal 
with a micrometer. Measure at two locations 90° 
apart at each end of the journal. 

The maximum allowable taper and out of round is 
0.013 mm (0.0005 inch). Compare the measured 
diameter with the journal diameter specification 
(Main Bearing Fitting Chart). Select inserts required 
to obtain the specified bearing-to-journal clearance. 

Once the proper clearances have been obtained, 
proceed to Crankshaft Main Bearing—Installation. 
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SERVICE PROCEDURES (Continued) 
MAIN BEARING FITTING CHART 











Corresponding Crankshaft Bearing Insert 


| Crankshaft Journals #1 - #4 | 
Yellow - Standard | Yellow - Standard 


Blue - Undersize Yellow - Standard 
0.025 mm (0.001 in.) 



















63.4898-63.4771 mm 
(2.4996-2.4991 in.) 
0.0127 mm (0.0005 in.) 


Undersize 






















Blue - Undersize 


0.025 mm (0.001 in.) 


Blue - Undersize 


63.477 1-63.4644 mm | 
0.025 mm (0.001 in.} 


(2.4991-2.4986 in.} 
0.0254 mm (0.001 in.) 
Undersize 
















Green - Undersize 


0.051 mm (0.002 in.) 


Blue - Undersize 
0.025 mm (0.001 in.) 


63.4644-63.4517 mm 
(2.4986-2.4981 in.) 
0.0381 mm (0.0015 in.) 


Undersize 














Red - Undersize 
0.254 mm (0.010 in.) 


Red - Undersize 
0.254 mm (0.010 in.) 


63.2485-63.2358 mm 
(2.4901-2.4896 in.) 
0.254 mm (0.010 in.} 
Undersize 


Crankshaft Journals #5 Only | Corresponding Crankshaft Bearing Insert 
Color Code Upper Insert Size Lower Insert Size 


Yellow - Standard Yellow - Standard 


Blue - Undersize Yellow - Standard 
0.025 mm (0.001 in.) 























63.4746-63.4619 mm 
(2.4990-2.4985 in.) 
0.0127 mm (0.0005 in.) 


Undersize 

























Blue - Undersize 


0.025 mm (0.001 in.) 


Blue - Undersize 
0.025 mm (0.001 in.) 


63.4619-63.4492 mm 

(2.4985-2.4980 in.) 

0.0254 mm (0.001 in.) 
| Undersize 






















Green - Undersize 
0.051 mm (0.002 in.) 


Blue - Undersize 


0.025 mm (0.001 in.) 


63.4492-63.4365 mm 
(2.4980-2.4975 in.) 
0.0381 mm (0.0015 in.) 


Undersize 















Red - Undersize 
0.254 mm (0.010 in.) 


Red - Undersize 
0.254 mm (0.010 in.) 


63.2333-63.2206 mm 
(2.4895-2.4890 in.) 


0.254 mm (0.010 in.) 
Undersize 
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REMOVAL AND INSTALLATION 
ENGINE MOUNTS—FRONT 


The front mounts support the engine at each side. 
_ These supports are made of resilient rubber. 


REMOVAL 

(1) Disconnect negative cable from battery. 

(2) Raise the vehicle. | 

(3) Support the engine. 

(4) Remove through bolt nut (Fig. 22). DO NOT 
remove the through bolt. 

(5) Remove the retaining bolts and nuts from the 
support cushions (Fig. 22). 

(6) Remove the through bolt. 

(7) Remove the support cushions. 








ENGINE SUPPORT 


BRACKET 
in Se Ne ~ x THROUGH 
S a BOLT 
RETAINING 
x BOLT 
ATIACHING © SUPPORT 
BOLT CUSHION 
SUPPORT 
S THROUGH 
CUSHION x ca BOLT 








ENGINE 
SUPPORT 
BRACKET 


| RIGHT 
SIDE 


J9409-35 


CUSHION 
FWD BRACKET 


Fig. 22 Front Mounts 


INSTALLATION 
(1) If the engine support bracket was removed, 
position the LEFT bracket (Fig. 22) and the RIGHT 
bracket (Fig. 23) onto the cylinder block. Install the 
bolts and stud nuts. 
(a) RIGHT SIDE (Fig. 23) —Tighten the bolts to 
61 N-m (45 ft. lbs.) torque. Tighten the stud nuts to 
46 N-m (384 ft. lbs.) torque. 
(b) LEFT SIDE (Fig. 22) —Tighten the bolts to 
61 N-m (45 ft. lbs.) torque. 






ENGINE 
SUPPORT 
BRACKET 


805dd883 


Fig. 23 Engine Support Bracket—Right Side 


(2) If the support cushion brackets were removed, 
position the brackets onto the lower front sill (Fig. 
22) (Fig. 24). Install the bolts and stud nuts. Tighten 
the bolts to 54 N-m (40 ft. Ibs.) torque and the stud 
nuts to 41 N-m (80 ft. lbs.) torque. 


LOWER FRONT 
cul SILL 





SUPPORT 
CUSHION 
BRACKET 

J9409-39 


Fig. 24 Support Cushion Bracket—Left Side 


(3) Place the support cushions onto the support 
cushion brackets (Fig. 22). Tighten the right support 
cushion nuts to 65 N-m (48 ft. Ibs.) torque. Tighten 
the left support cushion bolt and nut to 41 N-m (380 
ft. lbs.) torque. 

(4) Install the through bolt and the retaining nut 
(Fig. 22). Tighten the through bolt nut to 65 N-m (48 
ft. lbs.) torque. | 

(5) Remove the engine support. 

(6) Lower the vehicle. 

(7) Connect negative cable to battery. 


REMOVAL AND INSTALLATION (Continued) 


ENGINE MOUNT—REAR 


A resilient rubber cushion supports the transmis- 
sion at the rear between the transmission extension 
housing and the rear support crossmember or skid 
plate. 


REMOVAL 

(1) Disconnect negative cable from battery. 

(2) Raise the vehicle and support the transmission. 

(3) Remove the nuts holding the support cushion 
to the crossmember (Fig. 25) (Fig. 26). Remove the 
crossmember. 


MANUAL TRANSMISSION: 


a. Remove the support cushion nuts and remove 
the cushion. 

b. If necessary, remove the bolts holding the trans- 
mission support bracket to the transmission (Fig. 25). 
Remove the bracket. 


TRANSMISSION 
Y 3 SUPPORT 
BRACKET 





J9409-44 SUPPORT CUSHION 


| Fig. 25 Rear Mount (Manual Transmission) 
AUTOMATIC TRANSMISSION: 


a. Remove the support cushion bolts and remove 
the cushion and the transmission support bracket. 

b. If necessary on 2WD vehicles, remove the bolts 
holding the transmission support adaptor bracket to 
the transmission (Fig. 26). Remove the adaptor 
bracket. 


INSTALLATION 


MANUAL TRANSMISSION: 


a. If removed, position the transmission support 
bracket to the transmission and install the bolts. 
Tighten the bolts to 43 N-m (82 ft. Ibs.) torque. 

b. Position the support cushion onto the transmis- 
sion support bracket. Install and tighten the nuts to 
46 N-m (34 ft. lbs.) torque. 
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22x4 


SUPPORT 





SUPPORT 


: CUSHION 
TRANSMISSION 


SUPPORT 
BRACKET 


CROSSMEMBER 
ASSEMBLY 


J9A09-A5 


Fig. 26 Rear Mount (Automatic Transmission) 


AUTOMATIC TRANSMISSION: 


a. If removed, position the transmission support 
adaptor bracket (2WD vehicles) to the transmission 
and install the bolts. Tighten the bolts to 75 N-m ve 
ft. lbs.) torque. 

b. Position the transmission support bracket and 
support cushion to the transmission and install the 
bolts. Tighten the bolts to 75 N-m (55 ft. lbs.) torque. 

(1) Position the crossmember onto the support 
cushion studs and install the nuts. Tighten the nuts 
to 22 N-m (192 in. lbs.) torque. 

(2) Install the crossmember to sill bolts and 
tighten to 41 N-m (80 ft. lbs.) torque. 

(3) Remove the transmission support. 

(4) Lower the vehicle. 

(5) Connect negative cable to battery. 


ENGINE DAMPER 


REMOVAL 


(1) Disconnect negative cable from battery. 

(2) Remove the top and bottom damper nuts (Fig. 
27). 

(3) Remove the outer retainers and bushings (Fig. 
27). 
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REMOVAL AND INSTALLATION (Continued) 


(4) Remove the top damper bracket nut and bolts 
(Fig. 27). 

(5) Remove the bracket, inner retainers, bushings 
and the damper (Fig. 27). 


UPPER 
SHOCK 
/ ABSORBER 










UPPER OUTER 


RETAINER on 
= BUSHING 

“i 7 
ABSORBER 

RETAINER 
— BUSHING 
BUSHING 
LOWER 


LOWER OUTER 


SHOCK ABSORBER RETAINER 


BRACKET 8909-3 


Fig. 27 Engine Damper 


INSTALLATION — | 

(1) Install the damper on the lower bracket with 
the lower inner retainer and bushing in place. 

(2) Install the upper inner retainer and pusHIDe, on 
the top of the damper. 

(3) Position the upper damper bracket over the 
damper and install the stud nut and bolts. 

(4) Tighten the stud nut to 23 N-m (17 ft. lbs.) 
torque. Tighten the bracket bolts to 61 N-m (45 ft. 
lbs.) torque. 

(5) Install the pciine. upper outer retainer and 
damper nut. 

(6) Install the bushing, tower outer retainer and 
damper nut. 

(7) Tighten the upper and lower damper nuts. 

(8) Connect negative cable to battery. 


ENGINE ASSEMBLY 


REMOVAL 
(1) Disconnect the battery cables. Remove the bat- 
tery. 
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(2) Mark the hinge locations on the hood panel for 
alignment reference during installation. Remove the 
engine compartment lamp. Remove the hood. 


WARNING: THE COOLANT IN A RECENTLY OPER- 


ATED ENGINE IS HOT AND PRESSURIZED. USE 


CARE TO PREVENT SCALDING BY HOT COOLANT. 
CAREFULLY RELEASE THE PRESSURE BEFORE 
REMOVING THE RADIATOR DRAIN COCK AND CAP. 

(3) Remove the radiator drain cock and radiator 
cap to drain the coolant. DO NOT waste usable cool- 
ant. If the solution is clean, drain the coolant into a 
clean container for reuse. 

(4) Remove the lower radiator hose. 

(5) Remove the upper radiator hose and coolant 
recovery hose (Fig. 28). 

(6) Remove the fan shroud oe 28). 


i 
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Fig. 28 Upper Radiator Hose, Coolant Recovery 
Hose & Fan Shroud 


(7) Disconnect the transmission fluid cooler tubing © 
(automatic transmission). 

(8) Remove the EaaiaouCOagencer (if equipped 
with air conditioning). 

(9) Remove fan assembly and install a 5/16 x 1/2- 
inch SAE capscrew through fan pulley into water 
pump flange. This will maintain the pulley and 
water pump in alignment when crankshaft is rotated. 

(10) Disconnect the heater hoses. 7 

(11) Disconnect the throttle linkages, speed control 
cable Gf equipped) and throttle valve rod. 

(12) Disconnect the oxygen sensor wire connector. 

(13) Disconnect the wires from the starter motor 
solenoid. | 

(14) Disconnect all fuel mjecuen harness connec- 
tions. 








EMOVAL AND INSTALLATION (Continued) 


WARNING: THE FUEL SYSTEM IS UNDER A CON- 
STANT PRESSURE (EVEN WITH THE ENGINE 
TURNED OFF). BEFORE DISCONNECTING FUEL 
LINES, THE FUEL SYSTEM PRESSURE MUST BE 
RELEASED. 


(15) Disconnect the quick-connect fuel line at the 
fuel rail (refer to Group 14, Fuel System for the 
proper procedure). 

(16) Remove the fuel line bracket from the intake 
manifold. 

(17) Remove the air cleaner assemble 

(18) If equipped with air conditioning, remove the 
service valves and cap the compressor ports. 

(19) Remove the power brake vacuum check valve 
from the booster, if equipped. | 

(20) If equipped with power steering: 

(a) Disconnect the power steering hoses from the 
fittings at the steering gear. 
(b) Drain the pump reservoir. | 
(c) Cap the fittings on the hoses and steering 
- gear to prevent foreign material from entering the 
system. 

(21) Disconnect the coolant hoses from the rear > of 
the intake manifold. 

(22) Identify, tag and disconnect all necessary wire 
connectors and vacuum hoses. 

(23) Raise the vehicle. 

(24) Remove the oil filter. 

(25) Remove the starter motor. 

(26) Disconnect the exhaust pipe from the exhaust 
manifold. 

(27) Remove the flywheel and converter odes 
access cover. | 

(28) If equipped with an automatic transmission, 
mark the converter and drive plate location in refer- 
ence to each other and remove the converter-to-drive 
plate bolts. 

(29) Remove the upper flywheel and converter 
housing bolts and loosen the bottom bolts. 

(30) Remove the engine support cushion-to-engine 
compartment bracket bolts. 

(31) Remove the engine shock damper bracket 
from the sill. 

(32) Lower the vehicle. 

(33) Attach a lifting device to the engine. 

(34) Raise the engine slightly off the front sup- 
ports. 

(35) Place a support stand under the converter or 
flywheel housing. | 

(36) Remove the remaining bottom converter or 
flywheel housing bolts. 

(37) Lift the engine out of the engine compartment 
and install on an engine stand. 

(38) Install the oil filter to keep foreign material 
out of the engine. 





(1) Remove the oil filter. 

(2) Lift the engine off the stand and lower it into 
the engine compartment. For easier installation, it 
may be useful to remove the engine support cushions 
from the engine support brackets as an aide for 
alignment of the éengine-to-transmission. 

(3) If equipped with a manual transmission: 

(a) Insert = transmission shaft into the clutch 
spline. 

(b) Align the flywheel housing with the engine. 

(c) Install and tighten the tlywheel. housing 
lower bolts finger tight. 

(4) If equipped with an automatic cranatntee on: 

(a) Ahgn the transmission torque converter 
housing with the engine. 

(b) Loosely install the converter housing lower 
bolts and install the next higher bolt and nut on 
each side. 

(c) Tighten all 4 bolts finger-tight. 
(5) Install the engine support 

removed). 

(6) Lower the engine and engine support er 
onto the engine compartment brackets. _ 

(7) Remove the engine lifting device. 

(8) Raise the vehicle. 

(9) If equipped with an automatic tanemicsiont 

(a) Install the converter-to-drive plate bolts. 
Ensure the installation reference marks are 
alisned. Tighten the bolts to 54 N-m (40 ft. Ibs.) 
torque. 

(b) Install the converter-housing access cover. 

(c) Install the exhaust pipe support. 

(10) Install the remaining eoevercy or flywheel 
housing bolts. 

(11) Install the starter motor and connect the 
cable. Tighten the bolts to 45 N-m (83 ft. lbs.) torque. 

(12) Tighten the engine support cushing through- 
bolt nuts. 

(13) Install the remaining flywheel and converter 
housing bolts. Tighten the bolts to 38 N-m (28 ft. lbs.) 
torque. 

(14) Connect the exhaust pipe to the manifold. 

(15) Install the oil filter. 

(16) Lower the vehicle. 

(17) Connect the coolant hoses and tighten the 
clamps. 

(18) If equipped sath power steering: 

(a) Remove the protective caps : 

(b) Connect the hoses to the fittings at the steer- 
ing gear. Tighten the nut to 52 N-m (38 ft. lbs.) 
torque. 

(c) Fill the pump reservoir with fluid. 

(19) Remove the pulley-to-water pump flange 
alignment capscrew and install the fan and spacer or 
Tempatrol fan assembly. 


cushions (f 
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REMOVAL AND INSTALLATION (Continued) 


(20) Install the fan shroud and radiator and con- 
denser (if equipped with air conditioning). 

(21) Connect the radiator hoses. 

(22) Connect the automatic transmission fluid 
cooler pipes, if equipped. 

(23) Connect the oxygen sensor wire connector. 

(24) Connect the throttle valve rod and retainer. 
Connect the throttle cable and install the rod. Install 
the throttle valve rod spring. 

(25) Connect the speed control cable, if equipped. 

(26) Connect the fuel supply and return lines to 
the throttle body. 

(27) Connect all the vacuum hoses and wire con- 
nectors. 

(28) Connect the service valves to the A/C com- 
pressor ports, if equipped with air conditioning. 

(29) Fill the power steering reservoir. 

(30) Connect the battery cables. 

(31) Install the hood. 

(32) Install the air cleaner. 

(33) Start the engine and inspect for leaks. 

(34) Fill the cooling system. 

(35) Stop the engine and check the fluid levels. 
Add fluid, as required. 


CYLINDER HEAD COVER 


A cured gasket is part of the engine cylinder head 
cover. 


REMOVAL | 

(1) Disconnect negative cable from battery. 

(2) Disconnect the Crankcase Ventilation (CCV) 
vacuum hose from engine cylinder head cover (Fig. 
29). | 

(3) Disconnect the fresh air inlet hose from the 
engine cylinder head cover (Fig. 29). 

(4) Remove the engine cylinder head cover mount- 
ing bolts. 

(5) Remove the engine cylinder head cover. 
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Fig. 29 Engine Cylinder Head Cover 


(6) Remove any original sealer from the cover seal- 
ing surface of the engine cylinder head and clean the 
surface using a fabric cleaner. | 

(7) Remove all residue from the sealing surface 
using a clean, dry cloth. | 


INSTALLATION 
(1) Inspect the engine cylinder head cover for 
cracks. Replace the cover, if cracked. 


NOTE: The original dark grey gasket material 
should NOT be removed. If sections of the gasket — 
material are missing or are compressed, replace the 
engine cylinder head cover. However, sections with 
minor damage such as small cracks, cuts or chips 
may be repaired with a hand held applicator. The 
new material must be smoothed over to maintain 
gasket height. Allow the gasket material to cure 
prior to engine cylinder head cover installation. 


(2) If a replacement cover is installed, transfer the 
CCV valve grommet the oil filler cap from the origi- 
nal cover to the replacement cover. 

(3) Install engine cylinder head cover. Tighten the 
mounting bolts to 10 N-m (85 in. lbs.) torque. 

(4) Connect the CCV hoses (Fig. 29). 

(5) Connect negative cable to battery. 


ROCKER ARMS AND PUSH RODS 


This procedure can be done with the engine in or 
out of the vehicle. 


REMOVAL 

(1) Remove the engine cylinder head cover. 

(2) Remove the capscrews at each bridge and pivot 
assembly (Fig. 30). Alternately loosen the capscrews 
one turn at a time to avoid damaging the bridges. 

(3) Check for rocker arm bridges which are caus- 
ing misalignment of the rocker arm to valve tip area. 

(4) Remove the bridges, pivots and corresponding 
pairs of rocker arms (Fig. 30). Place them on a bench 
in the same order as removed. 

(5) Remove the push rods and place them on a 
bench in the same order as removed. © 
(6) Clean all the components with cleaning sol- 
vent. | 

(7) Use compressed air to blow out the oil passages 
in the rocker arms and push rods. 


INSTALLATION 

(1) Lubricate the ball ends of the push rods with 
Mopar Engine Oil Supplement, or equivalent and 
install push rods in their original locations. Ensure 
that the bottom end of each push rod is centered in 
the tappet plunger cap seat. — 

(2) Using Mopar Engine Oil Supplement, or equiv- 
alent, lubricate the area of the rocker arm that the 
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REMOVAL AND INSTALLATION (Continued) | 


 CAPSCREWS 
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Fig. 30 Rocker Arm Assembly 


pivot contacts. Install rocker arms, pivots and bridge 
above each cylinder in their original position. 

(3) Loosely install the capscrews through each 
bridge. 
(4) At each bridge, tighten the capscrews alter- 
nately, one turn at a time, to avoid damaging the 
bridge. Tighten the capscrews to 28 N-m (21 ft. Ibs.) 
torque. 

(5) Install the engine cylinder head cover. 


VALVE SPRINGS AND OIL SEALS 


_ This procedure can be done with the engine cylin- 
der head installed on the block. 


REMOVAL ~ 

Each valve spring is held in place by a retainer 
and a set of conical valve locks. The locks can be 
removed only by compressing the valve spring. 

(1) Remove the engine cylinder head cover. 

(2) Remove capscrews, bridge and pivot assemblies 


and rocker arms for access to each valve spring to be. 


removed. 

(3) Remove push rods. Retain the push rods, 
bridges, pivots and rocker arms in the same order 
and position as removed. | 

(4) Inspect the springs and retainer for cracks and 
possible signs of weakening. 

(5) Remove the spark plug(s) adjacent to the cylin- 
der(s) below the valve springs to be removed. 

— (6) Install a 14 mm (1/2 inch) (thread size) air hose 
adaptor in the spark plug hole. 

(7) Connect an air hose to the adapter and apply 
air pressure slowly. Maintain at least 621 kPa (90 
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psi) of air pressure in the cylinder to hold the valves 
against their seats. For vehicles equipped with an air 
conditioner, use a flexible air adaptor when servicing 
the No.1 cylinder. 

(8) Tap the retainer or tip with a rawhide hammer 
to loosen the lock from the retainer. Use Valve Spring 
Compressor Tool MD-998772A to compress the spring 
and remove the locks (Fig. 31). 

(9) Remove valve spring and retainer (Fig. 31). 

(10) Remove valve stem oil seals (Fig. 31). Note 
the valve seals are different for intake and exhaust 
valves. The top of each seal is marked either INT 
(Intake) or EXH (Exhaust). DO NOT mix the seals. 
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Fig. 31 Valve and Valve Components 


INSTALLATION 

Inspect the valve stems, especially the grooves. An 
Arkansas smooth stone should be used to remove 
nicks and high spots. | 


CAUTION: Install oil seals carefully to prevent 
damage from the sharp edges of the valve spring 
lock grove. 


(1) Lightly push the valve seal over the valve stem 
and valve guide boss. Be sure the seal is completely 
seated on the valve guide boss. 

(2) Install valve spring and retainer. 

(3) Compress the valve spring with Valve Spring 
Compressor Tool MD-998772A and insert the valve. 
locks. Release the spring tension and remove the 
tool. Tap the spring from side-to-side to ensure that 
the spring is seated properly on the engine cylinder 
head. — 
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(4) Disconnect the air hose. Remove the adaptor 
from the spark plug hole and install the spark plug. 

(5) Repeat the procedures for each remaining valve 
spring to be removed. 


- (6) Install the push rods. Ensure the bottom end of. 


each rod is centered in the plunger cap seat of the 
hydraulic valve tappet. 

(7) Install the rocker arms, pivots and bridge at 
their original location. 

(8) Tighten the bridge capscrews slietnately, one 
at a time, to avoid damaging the bridge. Tighten the 
capscrews to 28 N-m (21 ft. lbs.) torque. 

(9) Install the engine cylinder head cover. 


ENGINE CYLINDER HEAD 


This procedure can be done with the engine | in or 
out of the vehicle. 


REMOVAL 
(1) Disconnect negative cable from battery. 


WARNING: DO NOT REMOVE THE CYLINDER 


BLOCK DRAIN PLUGS OR LOOSEN THE RADIATOR | 


DRAIN COCK WITH THE SYSTEM HOT AND PRES- 
SURIZED BECAUSE SERIOUS BURNS FROM THE 
COOLANT CAN OCCUR. 


(2) Drain the coolant and disconnect the hoses at 
the engine thermostat housing. DO NOT waste reus- 
able coolant. If the solution is clean and is being 
drained only to service the engine or cooling system, 
drain the coolant into a clean container for reuse. 

(3) Remove the air cleaner assembly. 

(4) Remove the engine cylinder head cover. 

(5) Remove the capscrews, bridge and pivot assem- 
blies and rocker arms (Fig. 32). 

(6) Remove the push rods (Fig. 32). Retain the 
push rods, bridges, pivots and rocker arms in 
the same order as removed. 

(7) Loosen the serpentine drive belt at the power 
steering pump, if equipped or at the idler pulley 
(refer to Group 7, Cooling System for the proper pro- 
cedure). 

(8) If equipped with air conditioning, perform the 
following: . 

(a) Remove the bolts from the A/C compressor 
mounting bracket and set the compressor aside. 

(b) Remove the air conditioner compressor 
bracket bolts from the engine cylinder head. 

(c) Loosen the through bolt at the bottom of the 
bracket. | 

(9) If equipped, disconnect. the power steering 
pump bracket. Set the pump and bracket aside. DO 
NOT disconnect the hoses. 

(10) Remove the fuel lines and vacuum advance 
hose. 
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Fig. 32 Rocker Arm Assembly | 


(11) Remove the intake and engine exhaust mani- 
folds from the engine cylinder head (refer to Group 
11, Exhaust System and Intake Manifold for the 
proper procedures). 

(12) Disconnect the ignition wires and remove the 
spark plugs. 

(13) Disconnect the temperature sending unit wire 
connector. 

(14) Remove the ignition coil and bracket assem- 
bly. | 

(15) Remove the engine cylinder head bolts. 

(16) (16) Remove the engine cylinder head and 
gasket (Fig. 33). 

(17) If this was the first time the bolts were 
removed, put a paint dab on the top of the bolt. If the 
bolts have a paint dab on the top of the bolt or it 
isn't known if they were used before, discard the 
bolts. 

(18) Stuff clean lint free Bue towels into the cyl- 
inder bores. 


INSTALLATION 


The engine cylinder head gasket is a composition 
gasket. The gasket is to be installed DRY. DO NOT 
use a gasket sealing compound on the gasket. 

If the engine cylinder head is to be replaced and 
the original valves used, measure the valve stem 
diameter. Only standard size valves can be used with 
a service replacement engine cylinder head unless 
the replacement head valve stem guide bores are 
reamed to accommodate oversize valve stems. 
Remove all carbon buildup and reface the valves. 





REMOVAL AND INSTALLATION (Continued) 


HEAD 
GASKET 
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Fig. 33 Engine Cylinder Head Assembly 


(1) Fabricate two engine cylinder head alignment 
dowels from used head bolts (Fig. 34). Use the long- 
est head bolt. Cut the head of the bolt off below the 
hex head. Then cut a slot in the top of the dowel to 
allow easier removal with a screwdriver. 


USED 
CYLINDER 
HEAD 
BOLT 
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Fig. 34 Fabricate Alignment Dowels 


(2) Install one dowel in bolt hole No.10 and the 
other dowel in bolt hole No.8 (Fig. 35). 


ALIGNMENT 
DOWEL 
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ALIGNMENT DOWEL 


Fig. 35 Alignment Dowel Locations 
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(3) Remove the shop towels from the cylinder 
bores. Coat the bores with clean engine oil. 

(4) Place the engine cylinder head gasket (with the 
numbers facing up) over the dowels. 

(5) Place the engine cylinder head over the dowels. 


CAUTION: Engine cylinder head bolts should be 
reused only once. Replace the head bolts if they 


were used before or if they have a paint dab on the 


top of the bolt. 


(6) Coat the threads of bolt No.7, only, with Loctite 
PST sealant or equivalent. 
(7) Install all head bolts, except No.8 and No.10. 
(8) Remove the dowels. 


(9) Install No.8 and No.10 head bolts. 


CAUTION: During the final tightening sequence, 
bolt No.7 will be tightened to a lower torque than 
the rest of the bolts. DO NOT overtighten bolt No.7. 

(10) Tighten the engine cylinder head bolts in 
sequence according to the following procedure (Fig. 
36): 

(a) Tighten all bolts in sequence (1 through 10) 
to 30 N-m (22 ft. lbs.) torque. 

(b) Tighten all bolts in sequence (1 through 10) 
to 61 N-m (45 ft. Ibs.) torque. 

(c) Check all bolts to verify mod are set to 61 

N-m (45 ft. lbs.) torque. 

(d) Tighten bolts (in sequence): 

e Bolts 1 through 6 to 149 N-m (110 ft. lbs.) 
torque. | 
e Bolt 7 to 186 N-m (100 ft. Ibs.) torque. 

e Bolts 8 through 10 to 149 N-m (110 ft. Ibs.) 
torque. 

(e) Check all bolts in sequence to verify the cor- 
rect torque. | 

(f) If not already done, clean and mark each bolt 
with a dab of paint after tightening. Should you 
encounter bolts which were painted in an earlier 
service operation, replace them. | 

(11) Install the ignition coil and bracket assembly. 

(12) Connect the temperature sending unit wire 
connector. 

(13) Install the spark plugs and tighten to 37 N-m 
(27 ft. lbs.) torque. Connect the ignition wires. 

(14) Install the intake and exhaust manifolds 
(refer to Group 11, Exhaust System and Intake Man- 
ifold for the proper procedures). 

(15) Install the fuel lines and the vacuum advance 
hose. 

(16) If equipped, attach the power steering pump 
and bracket. 

(17) Install the push rods, rocker arms, pivots and 
bridges in the order they were removed. : 

(18) Install the engine cylinder head cover. 
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es 36 Engine cylinder head Bolt Tightening 
Sequence 


(19) Attach the air conditioning compressor mount- 
ing bracket to the engine cylinder head and block. 
Tighten the bolts to 40 N-m (80 ft. Ibs.) torque. 

(20) Attach the air conditioning compressor to the 
bracket. Tighten the bolts to 27 N-m (20 ft. lbs.) 
torque. 


CAUTION: The serpentine drive belt must be 
routed correctly. Incorrect routing can cause the 
water pump to turn in the opposite direction caus- 
ing the engine to overheat. 


(21) Install the serpentine drive belt and correctly 
tension the belt (refer to Group 7, Cooling System for 
the proper procedure). 

(22) Install the air cleaner and ducting. 

(23) Install the engine cylinder head cover. 

_ (24) Connect the hoses to the thermostat housing 
and fill the cooling system to the specified level (refer 
to Group bs an Systems for the proper proce- 
dure). 

(25) The Sorenie transmission throttle linkage 
and cable must be adjusted after completing the 
engine cylinder head installation (refer to Group 21, 
Transmissions for the proper procedures). 

(26) Install the temperature sending unit and con- 
nect the wire connector. 

(27) Connect the fuel pipe and vacuum advance 
hose. 

(28) Connect neeauve sable to battery. 

(29) Connect the upper radiator hose and menue 
hose at the thermostat housing. 

(30) Fill the cooling system. Check for leaks. 


WARNING: USE EXTREME CAUTION WHEN THE 
ENGINE IS OPERATING. DO NOT STAND IN DIRECT 
LINE WITH THE FAN. DO NOT PUT HANDS NEAR 
THE PULLEYS, BELTS OR FAN. DO NOT WEAR 
LOOSE CLOTHING. 
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(31) Operate the engine with the radiator cap off. 
Inspect for leaks and continue operating the engine 
until the thermostat opens. Add coolant, if required. 


VALVES AND VALVE SPRINGS 


This procedure is done with the engine cylinder 
head removed from the block. 


REMOVAL 

(1) Remove the engine ayinaue head from the cyl- 
inder block. 

(2) Use Valve Spring Compressor 
MD-998772A and compress each valve. spring. 

(3) Remove the valve locks, retainers, springs and 
valve stem oil seals. Discard the oil seals. 

(4) Use an Arkansas smooth stone or a jewelers 
file to remove any burrs on the top of the valve stem, 
especially around the groove for the locks. 

(5) Remove the valves, and place them in a rack in 
the same order as removed. 


— Tool 


INSTALLATION 

(1) Thoroughly clean the valve stems and the valve 
guide bores. 

(2) Lightly lubricate’ the stem. | 

(3) Install the valve in the original valve guide 
bore. 

(4) Install the replacement valve stem oil seals on 
the valve stems. If the 0.381 mm (0.015 inch) over- 
size valve stems are used, oversize oil seals are 
required. 

(5) Position the valve spring and retainer on . the 
engine cylinder head and compress the valve spring 
with Valve Spring Compressor Tool MD-998772A. 

(6) Install the valve locks and release the tool. 

(7) Tap the valve spring from side to side with a 
hammer to ensure that the spring is properly seated 
at the engine cylinder head. Also tap the top of the 
retainer to seat the valve locks. 

(8) Install the engine cylinder head. 


HYDRAULIC TAPPETS 


Retain all the components in the same order as 
removed. 

(1) Remove the engine cylinder head cover. 

(2) Remove the bridge and pivot assemblies and 
rocker arms by removing the capscrews at each 


bridge. Alternately loosen each capscrew, one turn at 


a time, to avoid damaging the bridges. 

(3) Remove the push rods. 

(4) Remove the tappets through the push rod open- 
ings in the cylinder head with a Hydraulic Valve 
Tappet Removal/Installation Tool (Fig. 37). 








HYDRAULIC VALVE TAPPET 
REMOVAL/ INSTALLATION 
TOOL 
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Fig. 37 Hydraulic Valve Tappet Removal/installation 
Tool 


INSTALLATION | 

It is not necessary to charge the tappets with 
engine oil. They will charge themselves within a very 
short period of engine operation. 

(1) Dip each tappet in Mopar Engine Oil Supple- 
ment, or equivalent. 

(2) Use Hydraulic Valve Tappet Removal/Installa- 
tion Tool to install each tappet in the same bore from 
where it was originally removed. 

(3) Install the push rods in their original locations. 

(4) Install the rocker arms and bridge and pivot 
assemblies at their original locations. Loosely install 
the capscrews at each bridge. 

(5) Tighten the capscrews alternately, one turn at 
a time, to avoid damaging the bridges. Tighten the 
capscrews to 28 N-m (21 ft. lbs.) torque. 

(6) Pour the remaining Mopar Engine Oil Supple- 
ment, or equivalent over the entire valve actuating 
assembly. The Mopar Engine Oil Supplement, or 
equivalent must remain with the engine oil for at 
least 1 600 km (1,000 miles). The oil supplement 
need not be drained until the next scheduled oil 
change. 

(7) Install the engine cylinder head cover. 


VIBRATION DAMPER 


REMOVAL 

(1) Disconnect negative cable from battery. 

(2) Remove the serpentine drive belt and fan 
shroud. 

(3) Remove the vibration damper retaining bolt 
and washer. | 


LLATION (Continued) 
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(4) Use Vibration Damper Removal Tool 7697 to 
remove the damper from the crankshaft (Fig. 38). 


VIBRATION DAMPER 
\ REMOVAL TOOL 
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Fig. 38 Vibration Damper Removal Tool 7697 


INSTALLATION | 

(1) Apply Mopar Silicone Rubber Adhesive Sealant 
to the keyway in the crankshaft and insert the key. 
With the key in position, align the keyway on the 
vibration damper hub with the crankshaft key and 
tap the damper onto the crankshaft. — 

(2) Install the vibration damper retaining bolt and 
washer. | 

(3) Tighten the damper retaining bolt to 108 N-m 
(80 ft. Ibs.) torque. = 

(4) Install the serpentine drive belt and tighten to 
the specified tension (refer to Group 7, Cooling Sys- 
tems for the proper specifications and procedures). 

(5) Connect negative cable to battery. 


TIMING CASE COVER OIL SEAL 


REMOVAL 

This procedure is done with the timing case cover 
installed. _ 7 

(1) Disconnect negative cable from battery. 

(2) Remove the serpentine drive belt. 

(3) Remove the vibration damper. 

(4) Remove the radiator shroud. 

(5) Carefully remove the oil seal. Make sure seal 
bore is clean. 


INSTALLATION 

(1) Position the replacement oil seal on Timing 
Case Cover Alignment and Seal Installation Tool 
6139 with seal open end facing inward. Apply a light 
film of Perfect Seal, or equivalent, on the outside 
diameter of the seal. Lightly coat the crankshaft with 
engine oil. = 

(2) Position the tool and seal over the end of the 
crankshaft and insert a draw screw tool into Seal 
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REMOVAL AND INSTALLATION (Continued) 


Installation Tool 6139 (Fig. 39). Tighten the nut 
against the tool until it contacts the cover. 


\w SCREW TOOL 
| 







SEAL 
_ INSTALLATION 
TOOL 
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Fig. 39 Timing Case Cover Oil Seal Installation 


(3) Remove the tools. Apply a light film of engine 
oil on the vibration damper hub contact surface of 
the seal. 

(4) Apply Mopar Silicone Rubber Adhesive Sealant 
~ to the keyway in the crankshaft and insert the key. 
With the key inserted in the keyway in the crank- 
shaft, install the vibration damper, washer and bolt. 
Lubricate and tighten the bolt to 108 N-m (80 ft. Ibs.) 
torque. — 

(5) Install the serpentine belt and tighten to the 
specified tension (refer to Group 7, Cooling Systems 
for the proper specifications and procedures). 

(6) Install the radiator shroud. 

(7) Connect negative cable to battery. 


TIMING CASE COVER 


REMOVAL 

(1) Disconnect negative cable from battery. 

(2) Remove the vibration damper (Fig. 40). 

(3) Remove the fan and hub assembly and remove 
the fan shroud. | 

(4) Remove the accessory drive brackets that are 
attached to the timing case cover. , 

(5) Remove the A/C compressor (if equipped) and 
generator bracket assembly from the engine cylinder 
head and move to one side. 

(6) Remove the oil pan-to-timing case cover bolts 
and timing case cover-to-cylinder block bolts. 

(7) Remove the timing case cover and gasket from 
the engine. | 

(8) Pry the crankshaft oil seal from the front of the 
timing case cover (Fig. 40). | 
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Fig. 40 Timing Case Cover Components 


INSTALLATION 

(1) Clean the timing case cover, oil pan and cylin- 
der block gasket surfaces. 

(2) Install a new crankshaft oil seal in the timing 
case cover. The open end of the seal should be toward 
the inside of the cover. Support the cover at the seal 
area while installing the seal. Force it into position 
with Seal Installation Tool 6139. 

(3) Position the gasket on the cylinder block. 

(4) Position the timing case cover on the oil pan 
gasket and the cylinder block. 

(5) Insert Timing Case Cover Alignment and Seal 
Installation Tool 6139 in the crankshaft opening in 
the cover (Fig. 41). 


TIMING CASE 

COVER ALIGNMENT 
AND SEAL INSTALLATION 
TOOL 
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Fig. 41 Timing Case Cover Alignment and Seal 
Installation Tool 6139 


(6) Install the timing case cover-to-cylinder block 
and the oil pan-to-timing case cover bolts. | 

(7) Tighten the 1/4 inch cover-to-block bolts to 7 
N-m (60 in. lbs.) torque. Tighten the 5/16 inch front 
cover-to-block bolts to 22 N-m (192 in. lbs.) torque. 
Tighten the oil pan-to-cover 1/4 inch bolts to 14 N-m 
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REMOVAL AND INSTALLA 


(120 in. Ibs.) torque. Tighten the oil pan-to-cover 5/16 
inch bolts to 18 N-m (156 in. lbs.) torque. 
(8) Remove the cover alignment tool. 


(9) Apply a light film of engine oil on the vibration | 


damper hub contact surface of the seal. 

(10) Apply Mopar Silicone Rubber Adhesive ce 
ant to the keyway in the crankshaft and insert the 
key. With the key inserted in the keyway in the 
crankshaft, install the vibration damper, washer and 
bolt. Lubricate and tighten the bolt to 108 N-m (80 ft. 
Ibs.) torque. 

(11) Install the A/C in ae Gif equipped) and 
generator bracket assembly. 

(12) Install the engine fan and hub assembly and 
shroud. 

(13) eri the serpentine drive belt and tighten 
to obtain the specified tension. 

(14) Connect negative cable to battery. 


TIMING CHAIN AND SPROCKETS 
The timing chain tensioner reduces noise and pro- 
longs timing chain life. In addition, it compensates 
for slack in a worn or stretched chain and maintains 
the correct valve timing. : 


REMOVAL 

(1) Disconnect negative cable from battery. 

(2) Remove the fan and shroud. 

(3) Remove the serpentine drive belt. 

(4) Remove the crankshaft vibration damper. 

(5) Remove the timing case cover. 

(6) Rotate crankshaft until the “0” timing mark is 
closest to and on. the center line with camshaft 
sprocket timing mark (Fig. 42). 


TIMING 
MARKS 





\._ $9009-25 


_ Fig. 42 Crankshaft—Camshatt Alignment | 


(7) Remove the oil slinger from the crankshaft. 

(8) Remove the camshaft retaining bolt and 
remove the sprockets and chain as an assembly (Fig. 
A3). | 


(TION (Continued) 
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(9) To replace the timing chain tensioner, the oil 
pan must be removed. 


CAMSHAFT 
SPROCKET 








~ CRANKSHAFT 
~ SPROCKET 


On | 


Fig. 43 Camshaft and Crankshaft Sarcekers and 
Chain 
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INSTALLATION 

(1) Turn the tensioner lever to the unlocked (acu 
position (Fig. 44). 

(2) Pull the tensioner block toward the tensioner 
lever to compress the spring. Hold the block and turn 
the tensioner lever to the lock position (Fig. 44). 


TENSIONER 


BLOCK 
TENSIONER 
LEVER J9009-27 


Fig. 44 Loading Timing Chain Tensioner 

(3) Apply Mopar Silicone Rubber Adhesive Sealant 
to the keyway in the crankshaft and insert the key. 
With the key in the crankshaft keyway, install the 
crankshaft, camshaft sprockets and. timing chain. 
Ensure the timing marks on the sprockets are prop- _ 
erly aligned (Fig. 42). 

(4) Install the camshaft sprocket retaining. bolt 
and washer. Tighten the bolt to 108 N-m (80 ft. lbs.) 
torque. 

(5) To verify correct installation. of the timing 
chain, turn the crankshaft to position the camshaft 
sprocket timing mark as shown in (Fig. 45). Count 
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the number of chain pins between the timing marks 
of both sprockets. There must be 20 pins. 
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Fig. 45 Verify Sprocket—Chain Installation 


(6) Turn the chain tensioner lever to the unlocked 
(down) position (Fig. 44). 

(7) Install the oil slinger. 

(8) Replace the oil seal in the timing case cover. 

(9) Install the timing case cover and gasket. 

(10) With the key inserted in the keyway in the 
crankshaft, install the vibration damper, washer and 
bolt. Lubricate and tighten the bolt to 108 N-m (80 ft. 
Ibs.) torque. 

(11) Install the fan and shroud. 

(12) Connect negative cable to battery. 


CAMSHAFT 
REMOVAL 


WARNING: THE COOLANT IN A RECENTLY OPER- 
ATED ENGINE IS HOT AND PRESSURIZED. 
RELEASE THE PRESSURE BEFORE REMOVING 
THE DRAIN COCK, CAP AND DRAIN PLUGS. 


(1) Disconnect negative cable from battery. 
(2) Drain the cooling system. DO NOT waste reus- 


able coolant. If the solution is clean, drain it into a 


clean container for reuse. 

(3) Remove the radiator or radiator and sontienken 
if equipped with A/C. 

(4) Scribe a mark on the distributor housing in 
line with the lip of the rotor. | 


‘NOTE: Pull 


- XJ 


(5) Scribe a mark on the distributor housing near 
the clamp and continue the scribe mark on the cylin- 


der block in line with the distributor mark. 


(6) For ease of installation, note the position of the 
rotor and distributor housing in relation to adjacent 
engine components. 

(7) Remove the distributor and ignition wires. 

(8) Remove the engine cylinder head cover. 

(9) Remove the rocker arms, bridges and pivots. 

(10) Remove the push rods. 

(11) Remove the hydraulic valve tappets from the 
engine cylinder head. 

(12) Remove the vibration damper. 

(13) Remove the timing case cover. 

(14) Remove the timing chain and sprockets. 

(15) Remove the camshaft (Fig. 46). 





CAMSHAFT 
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Fig. 46 Camshaft 


INSTALLATION 

(1) Inspect the cam lobes for wear. 

(2) Inspect the bearing journals for uneven wear 
pattern or finish. 

(3) Inspect the bearings for wear. 

(4) Inspect the distributor drive gear for wear. 

(5) If the camshaft appears to have been rubbing 
against the timing case cover, examine the oil pres- 
sure relief holes in the rear cam journal. The oil 
pressure relief holes must be free of debris. 

(6) Lubricate the camshaft with Mopar am Oil 
Supplement, or equivalent. 

(7) Carefully install the camshaft to prevent dam- 
age to the camshaft bearings (Fig. 46). 

(8) Turn the tensioner lever to the unlocked (down) 
position (Fig. 47). . 


the tensioner block toward the ten- 
sioner lever to compress the spring. Hold the block 
and turn the tensioner lever to the lock position 
(Fig. 47). 


REMOVAL AND INSTALLATION (Continued) 


(9) Install the timing chain, crankshaft sprocket and 
camshaft sprocket with the timing marks aligned. 

(10) Install the camshaft sprocket retaining bolt and 
washer. Tighten the bolt to 108 N-m (80 ft. lbs.) torque. 

(11) Install the timing case cover with a replace- 
ment oil seal (Fig. 48). Refer to Timing Case Cover 
Installation. | 

(12) Install the vibration damper. 
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Fig. 48 Timing Case Cover 


(13) Install the hydraulic valve tappets. 

(14) Install the push rods. 

(15) Install the rocker arms, bridges and pivots. 

(16) Install the engine cylinder head cover. 

(17) Position the oil pump gear. Refer to Distribu- 
tor in the Component Removal/Installation section of 
Group 8D, Ignition Systems. 


(18) Install the distributor and ignition wires. — 


Refer to Distributor in the Component Removal/In- 
stallation section of Group 8D, Ignition Systems. 

(19) Install the radiator or eee: and condenser, 
if equipped with A/C. 

(20) Fill the cooling system. 

(21) Connect negative cable to battery. 
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CAMSHAFT PIN REPLACEMENT 
REMOVAL 


WARNING: DO NOT LOOSEN THE RADIATOR 
DRAIN COCK WITH THE SYSTEM HOT AND PRES- 
SURIZED BECAUSE SERIOUS BURNS is COOL- 
ANT CAN OCCUR. 


(1) Disconnect negative cable from battery. 

(2) Drain the radiator. DO NOT waste reusable 
coolant. Drain the coolant into a clean container. 

(3) Remove the fan and shroud. 

(4) Disconnect the radiator overflow tube, radiator 
hoses, automatic transmission fluid cooler pipes (if 
equipped). | 

(5) Remove the radiator. 

(6) If equipped with air conditioning: 


CAUTION: DO NOT loosen or disconnect any air — 
conditioner system fittings. Move the condenser 
and receiver/drier aside as a complete assembly. 


(a) Remove the A/C compressor serpentine drive 
belt idler pulley. 

(b) Disconnect and remove the generator. 

(c) Remove the A/C condenser attaching bolts 
and move the condenser and receiver/drier assem- 
bly up and out of the way. 

(7) Remove the serpentine drive belt. 

(8) Remove the crankshaft vibration damper. 

(9) Remove the timing case cover. Clean the gasket 
material from the cover. 

(10) Rotate crankshaft until the crankshaft 
sprocket timing mark is closest. to and on the center 
line with the camshaft sprocket a mark (Fig. 
AQ). 


TIMING 
MARKS 
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Fig. 49 Timing Chain Alignment 


(11) Remove camshaft sprocket retaining bolt. 
(12) Remove the crankshaft oil slinger. 





(13) Remove the sprockets and chain as an assem- 
bly (Fig. 50). : 
: CAMSHAFT CRANKSHAFT 
SPROCKET SPROCKET 


CHAIN—. 
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ae 50 Camshaft and Crankshaft Sprocket and 
| . Chain 


CAUTION: The following procedural step must be 
accomplished to prevent the camshaft from damag- 
ing the rear camshaft plug during pin installation. 


(14) Inspect the damaged camshaft pin. 

(15) If the pin is a spring-type pin, remove the bro- 
ken pin by inserting a self-tapping screw into the pin 
and carefully pulling the pin from the camshaft. 

(16) If the pin is a dowel-type pin, center-punch it. 
Ensure the exact center is located when center- 
punching the pin. 


CAUTION: Cover the opened oil pan area to pre- 
vent metal chips from entering the pan. 


(17) Drill into the pin center with a 4 mm (5/32 
inch) drill bit. | 

(18) Insert a self-tapping screw into the drilled pin 
and carefully pull the pin from the camshaft. 


CAMSHAFT BEARINGS 


The camshaft rotates within four steel-shelled, 
babbitt-lined bearings that are pressed into the cyl- 
inder block and then line reamed. The camshaft 
bearing bores and bearing diameters are not the 
same size. They are stepped down in 0.254 mm 
(0.010 inch) increments from the front bearing (larg- 
est) to the rear bearing (smallest). This permits eas- 


ier removal and installation of the camshaft. The > 


camshaft bearings are pressure lubricated. 


NOTE: It is not advisable to attempt to replace 
camshaft bearings unless special removal and 
installation tools are available. 





Camshaft end play is maintained by the load 
placed on the camshaft by the oil pump and distrib- 
utor drive gear. The helical cut of the gear holds the 
camshaft sprocket thrust face against the cylinder 
block face. 


INSTALLATION 

(1) Clean the camshaft pin hole. 

(2) Compress the center of the replacement spring 
pin with vise grips. 

(3) Carefully drive the pin into the camshaft pin 
hole until it is seated. 

(4) Install the camshaft sprocket, crankshaft 
sprocket and timing chain with the timing marks 
aligned (Fig. 49). 

(5) To verify correct installation of the timing 
chain, turn the crankshaft to position the camshaft 
sprocket timing mark as shown in (Fig. 51). Count 
the number of chain pins between the timing marks 
of both sprockets. There must be 20 pins. 


CAMSHAFT 
~ SPROCKET 





CRANKSHAFT 
SPROCKET 
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Fig. 51 Verify Crankshaft—Camshaft Installation 


(6) Install the crankshaft oil slinger. 
(7) Tighten the camshaft sprocket bolt to 108 N-m 


(80 ft. Ibs.) torque. 


(8) Check the valve timing. 

(9) Coat both sides of the replacement timing case 
cover gasket with gasket sealer. Apply a 3 mm (1/8 
inch) bead of Mopar Silicone Rubber Adhesive Seal- 
ant, or equivalent to the joint formed at the timing 
case cover and cylinder block. 

(10) Position the timing case cover on the oil pan 
gasket and the cylinder block. | 





(11) Place Timing Case Cover Alignment and Seal 
Installation Tool 6139 in the crankshaft opening of 
‘the cover (Fig. 52). 


TIMING CASE 
COVER ALIGNMENT 
AND SEAL INSTALLATION 
TOOL . 
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Fig. 52 Timing Case Cover Alignment and Seal 
Installation Tool 6139 


(12) Install the timing case cover-to-cylinder block 
bolts. Install the oil pan-to-timing case cover bolts. 

(13) Tighten the 1/4 inch cover-to-block bolts to 7 
N-m (60 in. lbs.) torque. Tighten the 5/16 inch front 
cover-to-block bolts to 22 N-m (192 in. lbs.) torque. 
Tighten the oil pan-to-cover 1/4 inch bolts to 14 N-m 
(120 in. Ibs.) torque. Tighten the oil pan-to-cover 5/16 
inch bolts to 18 N-m (156 in. lbs.) torque. 

(14) Remove the cover alignment tool and install a 
replacement oil seal into the cover. 

(15) Install the vibration damper on the crank- 
shaft. 

(16) Lubricate and tighten the damper bolt to 108 
N-m (80 ft. lbs.) torque. 

(17) If equipped with air conditioning: 

(a) Install the A/C compressor serpentine drive 
belt idler pulley. 

(b) Install the generator. 

(c) Install the A/C condenser and receiver/drier 
assembly. 

(18) Install the serpentine drive belt on the pulleys 
and tighten (refer to Group 7, Cooling System for the 
specifications and procedures): 

(19) Install the radiator. Connect the radiator 
hoses and automatic transmission fluid cooler pipes, 
if equipped. Fill the cooling system. 

(20) Install the fan and shroud. 

(21) Connect negative cable to battery. | 


CAMSHAFT BEARINGS 


The camshaft rotates within four steel-shelled, 
babbitt-lined bearings that are pressed into the cyl- 
inder block and then line reamed. The camshaft 
bearing bores and bearing diameters are not the 
same size. They are stepped down in 0.254 mm 
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(0.010 inch) increments from the front bearing (larg- 
est) to the rear bearing (smallest). This permits eas- 
ier removal and installation of the camshaft. The 
camshaft bearings are pressure lubricated. 


NOTE: It is not advisable to attempt to replace 
camshaft bearings unless special removal and 
installation tools are available. 


Camshaft end play is maintained by the load 
placed on the camshaft by the oil pump and distrib- 
utor drive gear. The helical cut of the gear holds the 
camshaft sprocket thrust face oo the cylinder 
block face. 


CRANKSHAFT MAIN BEARINGS 


REMOVAL | 

(1) Disconnect negative bie from battery. 

(2) Remove the spark plugs. 

(3) Raise the vehicle. | 

(4) Remove the oil pan and oil pump. 

(5) Remove only one main bearing cap and lower 
insert at a time (Fig. 58). | 


CONNECTING 
ROD JOURNAL 
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MAIN BEARING CAPS _ 


Fig. 53 Removing Main Bearing Caps ane Lower 
Inserts 


(6) Remove the lower insert from the bearing cap. 
(7) Remove the upper insert by LOOSENING (DO 
NOT REMOVE) all of the other bearing caps. Now 
insert a small cotter pin tool in the crankshaft jour- 
nal oil hole. Bend the cotter pin as illustrated to fab- 
ricate the tool (Fig. 54). With the cotter pin tool in 
place, rotate the crankshaft so that the upper bear- 
ing insert will rotate in the direction of its locking 
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REMOVAL AND INSTALLATION (Continued) | 


tab. Because there is no hole in the No.3 main jour- 
nal, use a tongue depressor or similar soft-faced tool 
to remove the bearing insert (Fig. 54). After moving 
the insert approximately 25 mm (1 inch), it can be 
removed by applying pressure under the tab. 

(8) Using the same procedure described above, 
remove the remaining bearing inserts one at a time 
for inspection. 


COTTER 


PIN | 
FABRICATED | 
TOOL | 
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Fig. 54 Removing Upper Inserts 


INSTALLATION 

(1) Lubricate the bearing surface of each insert 
with engine oil. 

(2) Loosen all the main bearing caps. Install the 
main bearing upper inserts. 

(3) Install the lower bearing inserts into the main 
bearing caps. 

(4) Install the main bearing cap(s) and lower 
insert(s). 

(5) Clean the rear main bearing cap (No.5) mating 
surfaces. 

(6) Apply Loctite 518, or equivalent on the rear 
bearing cap (Fig. 55). The bead should be 3 mm 
(0.125 in) thick. DO NOT apply Loctite 518, or equiv- 
alent to the lip of the seal. 

(7) Install the rear main bene cap. DO NOT 
strike the cap more than twice for proper engage- 
ment. 

(8) Tighten the bolts af caps 1, 3, 4 and 5 to 54 
N-m (40 ft. Ibs.) torque. Now tighten these bolts to 95 
N-m (70 ft. lbs.) torque. Finally, tighten these bolts to 
108 N-m (80 ft. lbs.) torque. 

(9) Push the crankshaft forward and backward. 
Load the crankshaft front or rear and tighten cap 
bolt No.2 to 54 N-m (40 ft. lbs.) torque. Then tighten 
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Fig. 55 Location of Loctite 518 (or equivalent) 


to 95 N-m (70 ft. Ibs.) torque and finally tighten to 
108 N-m (80 ft. lbs.) torque. 

(10) Rotate the crankshaft after tightening each 
main bearing cap to ensure the crankshaft rotates 
freely. 

(11) Check crankshaft end play. Crankshaft end 
play is controlled by the thrust bearing which is 
flange and installed at the No.2 main bearing posi- 
tion. 

(a) Attach a magnetic base dial indicator to the 
cylinder block at either the front or rear of the 
engine. 

(b) Position the dial indicator rod so that it is 
parallel to the center line of the crankshaft. 

(c) Position the dial indicator rod so that it is 
parallel to the center line of the crankshaft. 

(d) Pry the crankshaft forward, position the dial 
indicator to zero. 

(e) Pry the crankshaft forward and backward. 
Note the dial indicator readings. End play is the 
difference between the high and low measurements 
(Fig. 56). Correct end play is 0.038-0.165 mm 
(0.0015-0.0065 inch). The desired specifications are 
0.051-0.064 mm (0.002-0.0025 inch). 

(f) If end play is not within specification, inspect 
crankshaft thrust faces for wear. If no wear is 
apparent, replace the thrust bearing and measure 
end play. If end play is still not within specifica- 
tion, replace the crankshaft. 

(12) If the crankshaft was removed, install the 
crankshaft into the cylinder block (refer to Cylinder 
Block - Assemble). | 

(13) Install the oil pan. 
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Fig. 56 Crankshaft End Play Measurement 


(14) Install the drain plug. Tighten the plug to 34 
N-m (25 ft. lbs.) torque. 

(15) Lower the vehicle. 

(16) Install the spark plugs. Tighten the plugs to 
37 N-m (27 ft. Ibs.) torque. 

(17) Fill the oil pan with engine oil to the full 
mark on the dipstick level. 

(18) Connect negative cable to battery. 


OIL PAN 


REMOVAL 

(1) Disconnect negative cable from battery. 

(2) Raise the vehicle. 

(3) Remove the oil pan drain plug and drain the 
engine oil. 

(4) Disconnect the exhaust pipe at the engine 
exhaust manifold. 

(5) Disconnect the exhaust hanger at the catalytic 
converter and lower the pipe. 

(6) Remove the engine starter motor. © 

(7) Remove the flywheel/torque converter housing 
access cover. | 

(8) Position a jack stand directly under the engine 
vibration damper. | 

(9) Place a piece of wood (2 x 2) between the jack 
stand and the engine vibration damper. 

(10) Remove the engine mount through bolts. 

(11) Using the jack stand, raise the engine until 
adequate clearance is obtained to remove the oil pan. 

(12) Remove the oil pan bolts. Carefully remove 
the oil pan and gasket. 


INSTALLATION | 

(1) Clean the block and pan gasket surfaces. 

(2) Fabricate 4 alignment dowels from 1/4 x 1 1/2 
inch bolts. Cut the head off the bolts and cut a slot 
into the top of the dowel. This will allow easier 
installation and removal with a screwdriver (Fig. 57). 


(Continued) 
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Fig. 57 Fabrication of Alignment Dowels 


(3) Install two dowels in the timing case cover. 
Install the other two dowels in the cylinder block 
(Fig. 58). 


DOWEL CYLINDER 
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Fig. 58 Position of Dowels in Cylinder Block 


(4) Slide the one-piece gasket over the dowels and 
onto the block and timing case cover. 

(5) Position the oil pan over the dowels and onto 
the gasket. 

(6) Install the 1/4 inch oil pan bolts. Tighten these 
bolts to 14 N-m (120 in. lbs.) torque. Install the 5/16 
inch oil pan bolts (Fig. 59). Tighten these bolts to 18 

_N-m (156 in. Ibs.) torque. 

(7) Remove the dowels. Install the remaining 1/4 
inch oil pan bolts. Tighten these bolts to 14 N-m (120 
in. Ibs.) torque. 

(8) Lower the engine until it is properly located on 
the engine mounts. 7 

(9) Install the through bolts and tighten the nuts. 

(10) Lower the jack stand and remove the piece of 
wood. 

(11) Install the flywheel and torque converter 
housing access cover. 

(12) Install the engine starter motor. 

(13) Connect the exhaust pipe to the hanger and to 
the engine exhaust manifold. | 


9 - 44 
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Fig. 59 Position of 5/16 inch Oil Pan Bolts 


(14) Install the oil pan drain plug (Fig. 59). 
Tighten the plug to 34 N-m (25 ft. lbs.) torque. 

(15) Lower the vehicle. 

(16) Connect negative cable to battery. 

(17) Fill the oil pan with engine oil to the specified 
level. 


WARNING: USE EXTREME CAUTION WHEN THE 
ENGINE IS OPERATING. DO NOT STAND IN A 
DIRECT LINE WITH THE FAN. DO NOT PUT YOUR 
HANDS NEAR THE PULLEYS, BELTS OR FAN. DO 
NOT WEAR LOOSE CLOTHING. 


(18) Start the engine and inspect for leaks. 
OIL PUMP 


The positive-displacement gear-type oil pump is 
driven by the distributor shaft, which is driven by a 
gear on the camshaft. Oil is siphoned into the pump 
through an inlet tube and strainer assembly that is 
pressed into the pump body. 

The pump incorporates a nonadjustable pressure 
relief valve to limit maximum pressure to 517 kPa 
(75 psi). In the relief position, the valve permits oil to 
bypass through a passage in the pump body to the 
inlet side of the pump. 

Oil pump removal or replacement will not affect 
the distributor timing because the distributor drive 
gear remains in mesh with the camshaft gear. 


REMOVAL 

(1) Drain the engine oil. 

(2) Remove the oil pan. a 

(3) Remove the pump-to-cylinder block attaching 
bolts. Remove the pump assembly with gasket (Fig. 
60). 


CAUTION: If the oil pump is not to be serviced, DO 
NOT disturb position of oil inlet tube and strainer 
assembly in pump body. If the tube is moved within 
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the pump body, a replacement tube and strainer 
assembly must be installed to assure an airtight 
seal. 
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Fig. 60 Oil Pump Assembly 


INSTALLATION 

(1) Install the oil pump on the cylinder block using 
a replacement gasket. Tighten the bolts to 23 N-m 
(17 ft. lbs.) torque. 

(2) Install the oil pan and gasket. 

(3) Fill the oil pan with oil to the specified level. 


PISTONS AND CONNECTING RODS 


REMOVAL 

(1) Remove the engine cylinder head cover. 

(2) Remove the rocker arms, bridges and pivots. 

(3) Remove the push rods. 

(4) Remove the engine cylinder head. 

(5) Position the pistons one at a time near the bot-. 
tom of the stroke. Use a ridge reamer to remove the 
ridge from the top end of the cylinder walls. Use a 
protective cloth to collect the cuttings. 

(6) Raise the vehicle. 

(7) Drain the engine oil. 

(8) Remove the oil pan and gasket. 

(9) Remove the connecting rod bearing caps and 
inserts. Mark the caps and rods with the cylinder 
bore location. The connecting rods and caps are 
stamped with a two letter combination (Fig. 61). - 

(10) Lower the vehicle until it is about 2 feet from 
the floor. 
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Fig. 61 Stamped Connecting Rods and Caps 


CAUTION: Ensure that the connecting rod bolts 
DO NOT scratch the crankshaft journals or cylinder 
_ walls. Short pieces of rubber hose, slipped over the 
rod bolts will provide protection during removal. 


(11) Have an assistant push the piston and con- 
necting rod assemblies up and through the top of the 
cylinder bores (Fig. 62). 


PISTON 
a 


CONNECTING 
ROD 


CYLINDER 
BLOCK 


ea,” 
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Fig. 62 Removal of Connecting Rod and Piston 
Assembly 


(1) Clean the cylinder bores thoroughly. Apply a 
light film of clean engine oil to the bores with a clean 
lint-free cloth. | aa 

(2) Install the piston rings on the pistons if 
removed. “ae 








(3) Lubricate the piston and rings with clean 
engine oil. 


CAUTION: Ensure that connecting rod bolts do not 
scraich the crankshaft journals or cylinder walls. 
Short pieces of rubber hose slipped over the con- 
necting rod bolts will provide protection during 
installation. 


(4) Use a piston ring compressor to install the con-_ 
necting rod and piston assemblies through the top of 
the cylinder bores (Fig. 63). | 

(5) Ensure the arrow on the piston top points to 
the front of the engine (Fig. 63). 





J9009-41 
Fig. 63 Rod and Piston Assembly Installation 

(6) Raise the vehicle. 

(7) Each bearing insert is fitted to its respective 
journal to obtain the specified clearance between the 
bearing and the journal. In production, the select fit 
is obtained by using various-sized, color-coded bear- 
ing inserts as listed in the Connecting Rod Bearing 
Fitting Chart. The color code appears on the edge of 
the bearing insert. The size is not stamped on inserts 
used for production of engines. 

(8) The rod journal is identified during the engine 
production by a color-coded paint mark on the adja- 
cent cheek or counterweight toward the flange (rear) 
end of the crankshaft. The color codes used to indi-— 
cate journal sizes are listed in the Connecting Rod 
Bearing Fitting Chart. 

(9) When required, upper and lower bearing 
inserts of different sizes may be used as a pair (refer 
to Connecting Rod Bearing Fitting Chart). A stan- 
dard size insert is sometimes used in combination 
with a 0.025 mm (0.001 inch) undersize insert to 
reduce clearance 0.013 mm (0.0005 inch). 


CAUTION: DO NOT intermix bearing caps. Each 
connecting rod and bearing cap are stamped with 
the cylinder number. The stamp is located on a 
machined surface adjacent to the oil squirt hole 
that faces the camshaft side of the cylinder block. 
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REMOVAL AND INSTALLATION (Continued) 


(10) Install the connecting rod bearing caps and 
inserts in the same positions as removed. 


CAUTION: Verify that the oil squirt holes in the 
rods face the camshaft and that the arrows on the 
pistons face the front of the engine. 


(11) Install the oil pan and gaskets as outlined in 
the installation procedure. 

(12) Lower the vehicle. 

(13) Install the engine cylinder head, push rods, 
rocker arms, bridges, pivots and engine cylinder head 
cover. 

(14) Fill the crankcase with engine oil. 


REAR MAIN OIL SEALS 


REMOVAL 

(1) Remove the flywheel or converter drive plate. 
Discard the old bolts. 

(2) Pry out the seal from around the crankshaft 
flange (Fig. 64). 





CRANKSHAFT‘ 


CRANKSHAFT 
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Fig. 64 Replacement of Rear Crankshaft Oil Seal 


INSTALLATION 

(1) Coat the outer lip of the replacement rear main 
bearing seal with engine oil. 

(2) Carefully position the seal into place. Use rear 
main Seal Installer Tool 6271A to install the seal 
flush with the cylinder block. 


- CAUTION: The felt lip must be located inside the 
flywheel mounting surface. If the lip is not posi- 
tioned correctly the flywheel could tear the seal. 


(3) Install the flywheel or converter drive plate. 
New bolts MUST be used when installing the fly- 
wheel or converter plate. Tighten the new bolts to 68 
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N-m (50 ft. Ibs.) torque. Turn the bolts an additional 
60°. | 


DISASSEMBLY AND ASSEMBLY 
VALVE SERVICE 


Clean all carbon deposits from the combustion 
chambers, valve ports, valve stems, valve stem 
guides and head. | 

Clean all grime and gasket material from the 
engine cylinder head machined gasket surface. 

Inspect for cracks in the combustion chambers and 
valve ports. 

Inspect for cracks on the exhaust seat. 

Inspect for cracks in the gasket surface at each 
coolant passage. 

Inspect valves for burned, cracked or warped 
heads. 

Inspect for scuffed or bent valve stems. 

Replace valves displaying any damage. 


VALVE REFACING 

(1) Use a valve refacing machine to reface the 
intake and exhaust valves to the specified angle. 

(2) After refacing, a margin of at least 0.787 mm 
(0.031 inch) must remain (Fig. 65). If the margin is 
less than 0.787 mm (0.031 inch), the valve must be 
replaced. 


0.787 MM (1/32 INCH) 





CORRECT VALVE FACING 
NO MARGIN 





INCORRECT VALVE FACING 
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Fig. 65 Valve Facing Margin 


VALVE SEAT REFACING 
(1) Install a pilot of the correct size in the valve 
guide bore. Reface the valve seat to the specified 


angle with a good dressing stone. Remove only 


enough metal to provide a smooth finish. 


DISASSEMBLY AND ASSEMBLY (Continued) 


(2) Use tapered stones to obtain the caat seat 
width when required. 


(3) (8) Control valve seat runout to a maximum of 


0.0635 mm (0.0025 in.)— (Fig. 66). 
Oh 
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Fig. 66 Measurement of Valve Seat Runout 


VALVE STEM OIL SEAL REPLACEMENT 

Valve stem oil seals are installed on each valve 
stem to prevent rocker arm lubricating oil from 
entering the combustion chamber through the valve 
guide bores. One seal is marked INT Gntake valve) 
and the other is marked EXH (exhaust valve).. 

Replace the oil seals whenever valve service is per- 
formed or if the seals have deteriorated. 


VALVE GUIDES | 

The valve guides are an integral part of the engine 
cylinder head and are not replaceable. 

When the valve stem guide clearance is excessive, 
the valve guide bores must be reamed oversize. Ser- 
vice valves with oversize stems are available in 0.076 
mm (0.003 inch) and 0.381 mm (0.015 inch) incre- 
ments. 

Corresponding oversize valve stem seals are also 
available and must be used with valves having 0.381 
mm (0.015 inch) oversize stems, 0.076mm (.003in.) 
oversize stems do not require oversize seals. | 


NOTE: If the valve guides are reamed oversize, the 
valve seats must be ground to ensure that the valve 
seat is concentric to the valve guide. 


VALVE STEM-TO-GUIDE CLEARANCE 
MEASUREMENT 

Valve stem-to-guide clearance may be measured by 
either of the following two methods. 


PREFERRED METHOD: 
(1) Remove the valve from the head. 
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(2) Clean the valve stem guide bore with solvent 
and a bristle brush. 

(3) Insert a telescoping gauge into the valve stem > 
guide bore approximately 9.525 mm (.375 inch) from 
the valve spring side of the head (Fig. 67). 


GAUGE 






9.525 MM 
(3/8 INCH) 


CYLINDER 
HEAD 
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Fig. 67 Measurement of Valve Guide Bore Diameter 


(4) Remove and measure telescoping gauge with a 
micrometer. 

(5) Repeat the measurement with contacts length- 
wise to engine cylinder head. 

(6) Compare the crosswise to lengthwise measure-_ 
ments to determine out-of-roundness. If the measure- 
ments differ by more than 0.0635 mm (0.0025 in.), 
ream the guide bore to accommodate an oversize 
valve stem. 

(7) Compare the measured valve guide bore diam- 
eter with specifications (7.95-7.97 mm or 0.313-0.314 
inch). If the measurement differs from specification 
by more than 0.076 mm (0.003 inch), ream the guide 
bore to accommodate an oversize valve stem. | 


ALTERNATIVE METHOD: 


(1) Use a dial indicator to measure the lateral 
movement of the valve stem (stem-to-guide clear- 
ance). This must be done with the valve installed in 
its guide and just off the valve seat (Fig. 68). 

(2) Correct clearance is  0.025-0.0762 mm 
(0.001-0.003 inch). If indicated movement exceeds the 
specification ream the valve guide to BEcOnme Ogg: 
an oversize valve stem. 


NOTE: Valve seats must be ground after reaming 
the valve guides to ensure that the valve seat is 
concentric to the valve guide. 
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DIAL INDICATOR 1009-16 
Fig. 68 Measurement of Lateral Movement Of Valve 
Stem 


VALVE SPRING TENSION TEST 
Use a Universal Valve Spring Tester and a torque 
wrench to test each valve spring for the specified ten- 
sion value (Fig. 69). 
Replace valve springs that are not within specifica- 
tions. 


TORQUE 
WRENCH 


VALVE SPRING 
TESTER 
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Fig. 69 Valve Spring Tester 
CYLINDER BLOCK 


Remove the Engine Assembly from the vehicle. 


DISASSEMBLY 

(1) Drain the engine oil. Remove and discard the 
oil filter. 

(2) Remove the water pump from the cylinder 
block. | : 
(8) Remove the distributor from the cylinder block. 

(4) Remove the vibration damper. 

(5) Remove the timing case cover and lay the cover 
upside down. _ 
- (6) Position a drift punch into the slot in the back 
of the cover and tap the old seal out. 


DISASSEMBLY AND ASSEMBLY (Continued) 





(7) Remove the timing chain bumper. 

(8) Remove the oil slinger from crankshaft. 

(9) Remove the camshaft retaining bolt and 
remove the sprockets and chain as an assembly. 

(10) Remove the camshaft. 

(11) Remove the oil pan and gasket. 

(12) Remove the timing chain tensioner. 

(13) Remove the front and rear oil galley plugs. 

(14) Remove the connecting rods and the pistons. 
Remove the connecting rod and piston assemblies 
through the top of the cylinder bores. 7 

(15) Remove the crankshaft. 


ASSEMBLY 

(1) Install the crankshaft. 

(2) Install the connecting rods and the pistons 
through the top of the cylinder bores. 

(3) Install the front and rear oil galley plugs. 

(4) Install the timing chain tensioner. 

(5) Install the camshaft. 

(6) Install the sprockets and chain as an assembly. 

(7) Install the oil slinger to the crankshaft. 

(8) Install the timing chain bumper. 

(9) Install the timing case cover seal. 

(10) Install the timing case cover. : 

(11) Install the oil pan gasket and oil pan. 

(12) Install the vibration damper. 

(13) Install the water pump. Tighten the mounting 
bolts to 31 N-m (270 in. lbs.) torque. | 

(14) Remove the distributor from the cylinder 
block. | 

(15) Lubricate the oil filter seal with clean engine 
oil. Tighten oil filter to 18 N-m (18 ft. lbs.) torque. 

(16) Install the engine into the vehicle. 

(17) Fill the engine with clean lubrication oil. 

(18) Fill the cooling system. 


CLEANING AND INSPECTION 
ROCKER ARMS AND PUSH RODS 


CLEANING 
Clean all the components with cleaning solvent. 
Use compressed air to blow out the oil passages in 
the rocker arms and push rods. 


INSPECTION — 

Inspect the pivot surface area of each rocker arm. 
Replace any that are scuffed, pitted, cracked or 
excessively worn. 

Inspect the valve stem tip contact surface of each 
rocker arm and replace any rocker arm that is deeply 
pitted. 

Inspect each push rod end for excessive wear and 
replace as required. If any push rod is excessively 


CLEANING AND INSPECTION (Continued) 


worn because of lack of oil, replace it and inspect the 
corresponding hydraulic tappet for excessive wear. 

Inspect the push rods for straightness by rolling 
them on a flat surface or by shining a light between 
the push rod and the flat surface. 

A wear pattern along the length of the push rod is 
not normal. Inspect the engine cylinder head for 
obstruction if this condition exists. 


ENGINE CYLINDER HEAD 


CLEANING 
Thoroughly clean the engine cylinder head and cyl- 
inder block mating surfaces. Clean the intake and 


exhaust manifold and engine cylinder head mating. 


surfaces. Remove all gasket material and carbon. 
Check to ensure that no coolant or foreign material 
has fallen into the tappet bore area. 
Remove the carbon deposits from the combustion 
chambers and top of the pistons. 


INSPECTION 
~ Use a straightedge and feeler gauge to check the 
flatness of the engine cylinder head and block mating 
surfaces. 


CYLINDER BLOCK 


CLEANING 

Thoroughly clean the oil pan and engine block gas- 
ket surfaces. 

Use compressed air to clean out: 

e The galley at the oil filter adaptor hole, the filter 
bypass hole (Fig. 70). 


FILTER BYPASS 
HOLE 


CERIO i Be wa wire 





OIL FILTER 


ADAPTOR HOLE J9009-50 


Fig. 70 Oil Filter Adaptor Hole 


e The front and rear oil galley holes (Fig. 71) (Fig. 
72). 7 

e The feed holes for the crankshaft main bearings. 

Once the block has been completely cleaned, apply 
Loctite PST pipe sealant with Teflon 592 to the 
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FRONT OIL 
GALLEY HOLE 







39009-51 
Fig. 71 Front Oil Galley Hole 


REAR OIL 
GALLEY 


J9009-52 
HOLE | 


Fig. 72 Rear Oil Galley Hole 


threads of the front and rear oil galley plugs. Tighten 
the plugs to 41 N-m (380 ft. lbs.) torque. | 


INSPECTION—CYLINDER BORE 

(1) It is mandatory to use a dial bore gauge to 
measure each cylinder bore diameter (Fig. 73). To 
correctly select the proper size piston, a cylinder bore 
gauge, capable of reading in 0.003 mm (.0001in.) 
INCREMENTS is required. If a bore gauge is not 
available, do not use an inside micrometer. 

(2) Measure the inside diameter of the cylinder 
bore at three levels below top of bore. Start perpen- 
dicular (across or at 90 degrees) to the axis of the 
crankshaft and then take two additional reading. 

(3) Measure the cylinder bore diameter crosswise 
to the cylinder block near the top of the bore. Repeat 
the measurement near the middle of the bore, then | 
repeat the measurement near the bottom of the bore. 

(4) Determine taper by subtracting the smaller 
diameter from the larger diameter. — 

(5) Rotate measuring device 90° and repeat steps 


~ above. ; 
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USE FOR. 
SIZING 
PISTON 





9507-27 


Fig. 73 Cylinder Bore Measurement 


(6) Determine out-of-roundness by comparing the 
difference between each measurement. 

(7) If cylinder bore taper does not exceed 0.025 
mm (0.001 inch) and out-of-roundness does not 
exceed 0.025 mm (0.001 inch), the cylinder bore can 
be honed. If the cylinder bore taper or out- of-round 
condition exceeds these maximum limits, the cylinder 
must be bored and then honed to accept an oversize 
piston. A slight amount of taper always exists in the 
cylinder bore after the engine has been in use for a 
period of time. | 


HONING—CYLINDER BORE 

The honing operation should be closely coordinated 
with the fitting of pistons and rings. This will ensure 
specified clearances are maintained. 


SPECIFICATIONS 
2.5L ENGINE SPECIFICATIONS 


Camshaft 
Hydraulic Tappet Clearance............ Zero Lash 
Bearing Clearance.......... . ..0.025 to 0.076 mm 


(0.001 to 0.003 in.) 
Bearing Journal Diameter 


NG. dice cane o 3 51.54 to 51.56 mm (2.029 to 2.030 in.) 
NON 6 oe eee 51.28 to 51.31 mm (2.019 to 2.020 in.) 
NG Bsc odae4 51.03 to 51.05 mm (2.009 to 2.010 in.) 
ING. Ais. « ao wn ks 50.78 to 50.80 mm (1.999 to 2.000 in.) 
Base Circle Runout ........ ......0.03 mm - max. 


(0.001 in. - max.) 









Camshaft Lobe Lift 


PANAUSE <2 62d b edd eae ev aw bn 6.579 mm (0.259 in.) 
Intake . 0 ee 6.477 mm (0.255 in.) 
Valve Lift 
FUSMOUSE  oo4-d oe Swe eS kG Ee 10.528 mm (0.4145 in.) 
Intake................00. 10.350 mm (0.4075 in.) 
Intake Valve Timing : oo 
Opens 2.066404 5 bss ees cee ue ee du’ 15.4° BTDC 
C1OSCS oc ks eo oN he K EEE SOO Re edb S ER 58° ABDC 
Exhaust Valve Timing | 
OPENS neo pay gk Dee oe he ee 52.8 BBDC 
Closes... 0... ee ee ee 26.2° ATDC 
Valve Overlap... . 2.0.0... 0c eee 41.6° 
Intake Duration.................0..000.4 200.0° 
Exhaust Duration...................004 . .259.° 
Crankshaft 
nd Plays oo +45 oh nae pe ER 0.038 to 0.165 mm 
(0.0015 to 0.0065 in.) 
Main Beane Journal Diameter ......... 63.489 to 
63.502 mm (2.4996 to 2.5001 in.) 
Main Bearing Journal Width No. 1...... . 27.58 to 


27.89 mm (1.086 to 1.098 in.) 
Main Bearing Journal Width 
No.2...... 32.28 to 32.33 mm (1.271 to 1.273 in.) 
Main Bearing Journal Width 
No. 3-4-5 . . .30.02 to 30.18 mm (1.182 to 1.188 in.) 
Main Bearing Clearance.......... 0.03 to 0.06 mm 
(0.001 to 0.0025 in.) 
Main Bearing Clearance (Preferred)...... 0.051 mm 
(0.002 in.) 
Connecting Rod Journal - 
Diameter .53.17 to 53.23 mm (2.0934 to 2.0955 in.) 
Connecting Rod Journal Width . . .27.18 to 27.33 mm 
(1.070 to 1.076 in.) 
Out-of-Round (Max. All Journals)........ 0.013 mm 
(0.0005 in.) 
Taper (Max. — All Journals) . . .0.013 mm (0.0005 in.) 
Cylinder Block | 
Deck Height............... 236.73 mm (9.320 in.) 
Deck Clearance ............ 0.000 mm (0.000 in.) 
Cylinder Bore Diameter— 
Standard .98.45 to 98.48 mm (3.8759 to 3.8775 in.) 
Cylinder Bore Diameter— 


Taper (Max.).............. 0.025 mm (0.001 in.) 
Cylinder Bore Diameter— 

Out-of-Round (Max.)........ 0.025 mm (0. 001 in.) 
Tappet Bore Diameter........ 23.000 to 23.025 mm 


| (0.9055 to 0.9065 in.) 

Flatness. .. .0.08 mm per 25 mm (0.001 in. per 1 in.) 

Flatness. . .0.05 mm per 152 mm (0.002 in. per 6 in.) 

Flatness Max a ee rrr 0.20 mm for total 
length (0.008 in. for total length) 

Main Bearing Bore Diameter.68.3514 to 68.3768 mm 

(2.691 to 2.692 in.) 








SPECIFICATIONS (Continued) 


Connecting Rods 


Total Weight (Less Bearing) ...... 657 to 665 grams 
(23.17 to 23.45 oz.) 

Length (Center-to-Center)..... 155.52 to 155.62 mm 
(6.123 to 6.127 in.) 

Piston Pin Bore Diameter....... 23.59 to 23.62 mm 
(0.9288 to 0.9298 in.) 

Bore (Less Bearings)......... . .06.08 to 56.09 mm 
(2.2080 to 2.2085 in.) 

Bearing Clearance............. 0.025 to 0.076 mm 


(0.001 to 0.003 in.) 
Bearing Clearance (Preferred)... .0.044 to 0.050 mm 
(0.0015 to 0.0020 in.) 
.0.25 to 0.48 mm (0.010 to 0.019 in.) 
Twist (Max.) . .0.001 mm per mm (0.001 in. per inch) 
Bend Max.) . .0.001 mm per mm (0.001 in. per inch.) 
Cylinder Compression Pressure 
WA. 2 vw goed 4 Poe eee ae eee pews Gene eae 9.1:1 
Pressure Range... .827 to 1,034 kPa (120 to 150 psi) 
Max. Variation Between Cylinders . .206 kPa (30 psi) 
Cylinder Head 


Side Clearance . 


Combustion Chamber ............. 49.9 to 52.9 cc 
(3.04 10 aaZoeGli itl. 
Valve Guide I.D. (Integral) ........ 7.95 to 7.97 mm 


(0.313 to 0.314 in.) 
.0.025 to 0.076 mm 
(0.001 to 0.003 in.) 


Valve Stem-to-Guide Clearance. . 


Intake Valve Seat Angle................... 44.5° 
Exhaust Valve Seat Angle ................. 44.5° 
Valve Seat Width .......... gerne 1.01 to 1.52 mm 

(0.040 to 0.060 in.) 
Valve Seat Runout.......... 0.064 mm (0.0025 in.) 


Flatness. .. .0.08 mm per 25 mm (0.001 in. per 1 in.) 
Flatness. . .0.05 mm per 152 mm (0.002 in. per 6 in.) 
Flatness Max. ........... 0.20 mm for total length 

(0.008 in. for total length) 
Rocker Arms, Push Rods & Tappets 


Rocker Arm Ratio..................000005 1.6:1 
Push Rod Length.......... 241.300 to 241.808 mm 

(9.500 to 9.520in.) 
Push Rod Diameter.............. 7.92 to 8.00 mm 


(0.312 to 0.315 in.) 
22.962 to 22.974 mm 
(0.904 to 0.9045 in.) 
Tappet-to-Bore Clearance ....... 0.025 to 0.063 mm 
(0.001 to 0.0025 in.) 


Hydraulic Tappet Diameter... 


Valves 
Length (Tip-to-Gauge Dimension Line) 
GAS: cc eee oa hey es oe es 124.435 to 125.070 mm 


(4.899 to 4.924 in.) 
Length (Tip-to-Gauge Dimension Line) 


PRWaUSt «ou cac dc we au wages 125.120 to 125.755 mm 
(4.927 to 4.952 in.) 
Valve Stem Diameter .......... 7.899 to 7.925 mm 


(0.311 to 0.312 in.) 
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Stem-to-Guide Clearance........ 0.025 to 0.076 mm 

(0.001 to 0.003 in.) 

Valve Head Diameter—Intake. .48.387 to 48.641 mm 

(1.905 to 1.915 in.) 

Valve Head Diameter—Exhaust... .37.973 to 38.227 

mm (1.495 to 1.505 in.) 

Valve Face Angle—Intake................... AB° 

Valve Face Angle—Exhaust.................. A5° 

Tip Refinishing (Max. Allowable) .0.25 mm (0.010 in. ) 
Valve Springs 


Free Length (Approx.)........ 47.65 mm (1.876 in.) 
Spring Tension—Valve Closed ........ 271 to 307 N 
@ 41.656 mm (61 to 69 Ibf. @ 1.64 in.) 

Spring Tension—Valve Open..... 818.5 to 871.9 N @ 
30.89 mm (184 to 196 lbf @ 1.216 in.) 

Inside Diameter............ 21.0 mm to 21.51 mm 
(0.827 to 0.847 in.) 

Pistons | a 
Weight (Less Pin) .............. 563 to 567 grams 


(19.86 to 20.00 oz.) 
Piston Pin Bore (Centerline to 

Piston Top). .40.61 to 40.72 mm (1.599 to 1.603 in.) 
Piston-to-Bore Clearance........ 0.033 to 0.053 mm 
(0.0013 to 0.0021 in.) 
Piston-to-Bore Clearance (Preferred) . .0.033 to 0.038 
mm (0.0013 to 0.0015 in.) 

Ring Gap Clearance—Top Compression 
Ring..... 0.229 to 0.610 mm (0.0090 to 0. 0240 in.) 

Ring Gap Clearance—2nd Compression 
Ring..... 0.483 to 0.965 mm (0.0190 to 0.0380 in.) 


Ring Gap Clearance—Oil Control Steel 


Rails ...... 0.254 to 1.500 mm (0.010 to 0.060 in.) 
Ring Side Clearance—Compression 

Rings... .0.042 to 0.084 mm (0.0017 to 0.0033 in.) 
Ring Side Clearance—Oil Control 

RinPigusc4e 0.06 to 0.21 mm (0.0024 to 0.0083 in.) 
Piston Ring Groove Height—Compression 

Rings..... 1.530 to 1.555mm (0.0602 to 0.0612 in.) 
Piston Ring Groove Height—Oil Control 

Ring..... 4.035 to 4.060 mm (0.1589 to 0.1598 in.) 
Piston Ring Groove Diameter—Compression 


RINGS o6.0 ee 87.78 to 87.90 mm (38.456 to 3.461 in.) 
Piston Ring Groove Diameter—Oil Control 

RING xd cm 87.50 to 87.75 mm (38.445 to 3.455 in.) 

Piston Pin Bore Diameter..... 23.647 to 23.655 mm 

(0.9310 to 0.9313 in.) 

Piston Pin Diameter ......... 23.637 to 23.640 mm 

(0.9306 to 0.9307 in.) 

Piston-to-Pin Clearance....... 0.0076 to 0.0178 mm 

(0.0003 to 0.0007 in.) 

Piston-to-Pin Clearance (Preferred)..... 0.015 mm— 


Loose (0.0006 in.—Loose) 
Piston-to-Pin Connecting Rod (Press Fit)... .. 8.9 kN 
(2000 lbf.) 
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SPECIFICATIONS (Continued) 


Oil Pump 
Gear-to- Body Clearance (Radial). .0.051 to 0.102 mm 
(0.002 to 0.004 in.) 
Gear-to-Body Clearance (Radial) 
(Preferred) ............... 0.051 mm (0.002 in.) 
Gear End Clearance—Plastigage. .0.051 to 0.152 mm 
| (0.002 to 0.006 in.) 
Gear End Clearance—Plastigage 
(Preferred) ............... 0.051 mm (0.002 in.) 
Gear End Clearance—Feeler Gauge .0.1016 to 0.2032 
mm (0.004 to 0.008 in.) 
Gear End Clearance—Feeler Gauge 


(Preferred) .............. 0.1778 mm (0.007 in.) 
Oil Pressure | | 

Min. Pressure (600 rpm) ......... 89.6 kPa (13 psi) 

At Idle Speed (800 rpm)........... 172 to 241 kPa 

| (25 to 35 psi) 

At 1600 rpm & Higher............ 255 to 517 kPa 


(37 to 75 psi) 
Oil Pressure Relief.............. 517 kPa (75 psi) 


SPECIFICATIONS (Continued) 
TORQUE SPECIFICATIONS 


DESCRIPTION TORQUE 

A/C Compressor Bracket-to-Engine 

DOM e644 osboe ¢45 naa 56 Eee 34 N-m (25 ft. lbs.) 

A/C Compressor 

Mounting Bolts............... 27 N-m (20 ft. Ibs.) 

A/C Low Pressure Service Valve 

INU ee oe a ee ee ee .. 88 N-m (28 ft. lbs.) 

Block Heater | 

ING ec Gigs er eee ee ek ee “1.8 Nem (16 in. lbs.) 

Camshaft Sprocket 

Delite e as tore eons see eo 108 N-m (80 ft. lbs.) 

Connecting Rod 

ING Ga cata seen oy & ee hard hoes S 45 N-m (383 ft. lbs.) 

Converter Plate 

BOM Ss «aa 9-6 nabs ead 68 N-m +60° (50 ft. lbs. +60°) 

Cylinder Block 

Drain Plugs ....... be hh dee ee 41 N-m (80 ft. Ibs.) 

Cylinder Head 

Bolts #1-10 & #12-14........ 149 N-m (110 ft. Ibs.) 
Bolt #11. .................. 135 N-m (100 ft. Ibs.) 

Cylinder Head Cover . 

OWS. 2 i4 4 ag bo0 Gee 4 eee hg 13 N-m (115 in. lbs.) 
_ Drive Plate-to-Torque Converter 

Bolts... 0.0.0.0 meee ee mm . 54 N-m (40 ft. Ibs.) 

Engine Shock Damper bier 

Stud Nuts. vs isceedan send dads 23 N-m (17 ft. Ibs.) 


Engine Mounts—Front 


Support Bracket Bolts ......... 61 N-m (45 ft. lbs.) 


Support BracketStud Nuts......46 N-m (384 ft. lbs.) 
Support Cushion Nuts— Right Side........ 65 N-m 
| (48 ft. lbs.) 

Support Cushion Bolts/Nuts—Left Side ..... 41 N-m 
(30 ft. lbs.) 

Support Cushion Bracket Bolts. . .54 N-m (40 ft. lbs.) 
Support Cushion Bracket Stud Nuts ....... 41 N-m 
| (30 ft. Ibs.) 


Support Cushion Thru-Bolt 
~ Engine Mounts—Rear 


bean 65 N-m (48 ft. lbs.) 


Crossmember-to-Sill Bolts (Automatic)...... 41 N-m 
3 (30 ft. Ibs.) 
Support Cushion/Crossmember Nuts ....... 22 N-m 
(192 in. lbs.) 
Support Cushion/Bracket Nuts (Manual)... .46 N-m 
(34 ft. Ibs.) 
ieaucmiseion Support Bracket 
Bolt (Manual)............... 43N-m (32 ft. Ibs.) 
Transmission Support Bracket/ 
Cushion Bolt (4WD Auto)...... 75N-m (55 ft. lbs.) 
Transmission Support Adaptor 
Bracket Bolts (2WD Auto) ..... 75N-m (55 ft. Ibs.) 
Exhaust Manifold/Pipe 
INGUS 4 us mae beens oie eo eee seo 27 N-m (20 ft. lbs.) 
Flywheel/Converter Housing 
BOlWeiec4 once edb eeove cs eucss 38 N-m (28 ft. lbs.) 
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TORQUE SPECIFICATIONS 
Flywheel/Crankshaft | 
BO iores ot na ae toe bre en 143 N-m (105 ft. lbs.) 
Front Cover-to-Block 
Bolts 1/4-20 .............0046. 7N-m (60 in. lbs.) 
Bolts 5/16-18. ............... 22N-m (192 in. lbs.) 
Fuel Pump | 
OMS to oo» dw oi ey ey ek bid ee 22 N-m (16 ft. lbs.) 
Generator 
Adjusting Bolt................ 24 N-m (18 ft. lbs.) 
Pivot Bolt/Nut................ 38 N-m (28 ft. lbs.) 
Mounting Bracket-to—Engine | 

DOG oy eee oe ey oe oe et Ss 38 N-m (28 ft. Ibs.) 
Mounting/Head Bolts .......... 45 N-m (388 ft. lbs.) 
Main Bearing 
OMS .i.00¢5s¢uepescianedens 108 N-m (80 ft. lbs.) 
Oil Filter | 
Filter ........ oes aaa bas 18 N-m (18 ft. lbs.) 
Oil Filter 
Connector.............20+04- 54 N-m (40 ft. Ibs.) 
Oil Galley 
PUI geek Oe ace ee eee ee 41 N-m (30 ft. lbs.) 
Oil Pan | 
1/4-20 Bolts................ 14 N-m (129 in. lbs.) 
5/16—-18 Bolts ........... ... .18 N-m (156 in. Ibs.) 
Draie POS 24 34 bam ed eae oe ows 34 N-m (25 ft. Ibs.) 
Oil Pump : 7 
Short Attaching Bolts.......... 14 N-m (10 ft. Ibs.) 
Long Attaching Bolts .......... 23 N-m (17 ft. Ibs.) 
Cover Bolts ...............058. 8 N-m (70 in. lbs.) 
Power Steering Pump Pressure Hose . 
Ni eda tte ucutecauw Give eeeeee 52 N-m (38 ft. Ibs.) 
Rocker Arm Assembly-to-Cylinder Head 
CapscrewS ....... 00.000 eee 28 N-m (21ft. lbs.) 
Spark Plugs _ 
PIS. neces Gere eee ee bod 37 N-m (27 ft. Ibs.) 
Starting Motor 
Mounting Bolts............... 45 N-m (33 ft. lbs.) 
Thermostat Housing 
DON Gao oko ware ae vee he od Oy 18 N-m (13 ft. lbs.) 
Vibration Damper 
Boley xb aewe on Se ae alee aes 108 N-m (80 ft. lbs.) 
Water Pump/Block | 
POMS: o 5.0% 64 oon een ee ches 31 N-m (270 in. lbs.) 
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DESCRIPTION AND OPERATION 


ENGINE DESCRIPTION 
The 4.0 Liter (242 CID) six-cylinder engine is an 
In-line, lightweight, overhead valve engine. 


Engine Tiype............ 4aka 3 In-line 6 Cylinder 
Bore and Stroke . .98.4 x 86.69 mm (3.88 x 3.413 in.) 
Displacement..............2005. 4.0 (242 cu. in.) 
Compression Ratio ......... 0.00000 c ee eee 8.7:1 
Torque.......... 305 N-m (225 ft. Ibs.) @ 4000 rpm 
Pirie Order «ido cides ee ea ew reads 1—5—3-6—2-—4 
Lubrication..... Pressure Feed—Full Flow Filtration 
Engine Oil Capacity ............. 5.7 L (6 Quarts) 
Cooling System .. .Liquid Cooled—Forced Circulation 
Cooling System Capacity........ 11.4 L (12 Quarts) 
Cylinder Block.......... 1 oe eee ae ae Cast Iron 
Crankslt.«. 4 o<35 asoee ¢et4% ds Cast Nodular Iron 
Cylinder Head...............0200005 _.Cast Iron 
CAMGSNATS. «4 casceeeesedcundane en eds Cast Iron 
Pistons............. Aluminum Alloy (with Struts) 
- Pistons Combustion Cavity ........ Double Quench 
Connecting Rods..............0.02005 Cast Iron 


This engine is designed for unleaded fuel. 


The engine cylinder head has dual quench-type 
combustion chambers that create turbulence and fast 
burning of the air/fuel mixture. This results in good 
fuel economy. 

The cylinders are numbered 1 through 6 from front 
to rear. The firing order is 1-5-3-6-2-4 (Fig. 1). 








FIRING ORDER: 
15 3 6 2 4 
CLOCKWISE 
ROTATION 


J908D-7 


Fig. 1 Engine Firing Order 


XJ 


DESCRIPTION AND OPERATION (Continued) 


The crankshaft rotation is clockwise, when viewed 
from the front of the engine. The crankshaft rotates 
within seven main bearings. The camshaft rotates 
within four bearings. 

BUILD DATE CODE 

The engine Build Date Code is located on a 
machined surface on the right side of the cylinder 
block between the No.2 and No.3 cylinders (Fig. 2). 


pits 









NO. 3 
CYLINDER 





YEAR —- MONTH 


BOM XB® | 








e : 
(| _ I Ay | 
eee i MACHINED 
~ -$9209-54. “4 — SURFACE 


Fig. 2 Build Date Code Location 


The digits of the code identify: 

e ist Digit—The year (5 = 1995). 

e 2nd & 3rd Digits—The month (01 - 12). 

e 4th & 5th Digits—The engine type/fuel system/ 
compression ratio (MX = A 4.0 Liter (242 CID) 8.7:1 
compression ratio engine with a multi-point fuel 
injection system). 

e 6th & 7th Digits—The day of engine build (01 - 
31). | 

(1) FOR EXAMPLE: Code * 501MX12 * identifies 

a 4.0 Liter (242 CID) engine with a multi-point fuel 
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injection system, 8.7:1 compression ratio and built on 
January 12, 1995. 


LUBRICATION SYSTEM 

A gear—type positive displacement pump is 
mounted at the underside of the block opposite the 
No. 4 main bearing. The pump draws oil through the 
screen and inlet tube from the sump at the rear of 
the oil pan. The oil is driven between the drive and 
idler gears and pump body, then forced through the 
outlet to the block. An oil gallery in the block chan- 
nels the oil to the inlet side of the full flow oil filter. 
After passing through the filter element, the oil 
passes from the center outlet of the filter through an 
oil gallery that channels the oil up to the main gal- 
lery which extends the entire length of the block. 

Galleries extend downward from the main oil gal- 
lery to the upper shell of each main bearing. The 
crankshaft is drilled internally to pass oil from the 
main bearing journals (except number 4 main bear- 
ing journal) to the connecting rod journals. Each con- 
necting rod bearing cap has a small squirt hole, oil 
passes through the squirt hole and is thrown off as 
the rod rotates. This oil throwoff lubricates the cam- 
shaft lobes, distributor drive gear, cylinder walls, and 
piston pins. | | 

The hydraulic valve tappets receive oil directly 
from the main oil gallery. Oil is provided to the cam- 


shaft bearing through galleries. The front camshaft 


bearing journal passes oil through the camshaft 
sprocket to the timing chain. Oil drains back to the 
oil pan under the number one main bearing cap. 

The oil supply for the rocker arms and bridged 
pivot assemblies is provided by the hydraulic valve 
tappets which pass oil through hollow push rods to a 
hole in the corresponding rocker arm. Oil from the 
rocker arm lubricates the valve train components, 
then passes down through the push rod guide holes 
in the cylinder head past the valve tappet area, and 
returns to the oil pan. 





SCRIPTION AND OPERATION (Continued) 


OIL 
GALLERY 





CAMSHAFT 
SPROCKET 


J9509-60 


Oil Lubrication System 


DESCRIPTION AND OPERATION (Continued) 


OIL PUMP PRESSURE 

The MINIMUM oil pump pressure is 89.6 kPa (13 
psi) at 600 rpm. The MAXIMUM oil pump pressure 
is 255-517 kPa (87-75 psi) at 1600 rpm or more. 


| OVERSIZE AND UNDERSIZE COMPONENT CODES 


Some engines may be built with oversize or under- 
size components such as: : 

e Oversize cylinder bores. 

e Oversize camshaft bearing bores. 

e Undersize crankshaft main bearing journals. 

e Undersize connecting rod journals. 

These engines are identified by a letter code (Fig. 
3) stamped on a boss between the ignition coil and 
the distributor (Fig. 4). 


CODE | COMPONENT UNDERSIZE 
0.254 mm 
(0.010 in) 





One or more 
connecting rod 
bearing journals 




















All crankshaft 
main bearing 
journals 


0.254 mm 
(0.010 in) 









All crankshaft 
main bearing 
journals and 

| one or more 
connecting rod 
journals 


0.254 mm 
(0.010 in) 


0.254 mm 
(0.010 in) 











All cylinder 
bores 










All camshaft 
bearing bores 


0.254 mm 
(0.010 in) 









J8909-54 


Fig. 3 Oversize and Undersize Component Codes 


SERVICE PROCEDURES 
VALVE TIMING 


Disconnect the spark plug wires and remove the 
spark plugs. 

Remove the engine cylinder head cover. 

Remove the capscrews, bridge and pivot assembly, 
and rocker arms from above the No.1 cylinder. 

Alternately loosen each capscrew, one turn at a 
time, to avoid damaging the bridge. 

Rotate the crankshaft until the No.6 piston is at 
top dead center (TDC) on the compression stroke. 
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DISTRIBUTOR 


IGNITION 


COIL J9209-10 


BOSS 


Fig. 4 Oversize and Undersize Component Code 
Location 7 


Rotate the crankshaft counterclockwise (viewed 
from the front of the engine) 90°. 

Install a dial indicator on the end of the No.1 cyl- 
inder intake valve push rod. Use rubber tubing to 
secure the indicator stem on the push rod. 

Set the dial indicator pointer at zero. | 

Rotate the crankshaft clockwise (viewed from the 
front of the engine) until the dial indicator pointer 
indicates 0.305 mm (0.012 inch) travel distance (lift). 

The timing notch index on the vibration damper 
should be aligned with the TDC mark on the timing 
degree scale. 

If the timing notch is more than 13 mm (1/2 inch) 
away from the TDC mark in either direction, the 
valve timing is incorrect. 

If the valve timing is incorrect, the cause may be a 
broken camshaft pin. It is not necessary to replace 
the camshaft because of pin failure. A spring pin is 
available for service replacement. 


PISTON FITTING 


BORE GAGE METHOD | 

(1) To correctly select the proper size piston, a cyl- 
inder bore gauge, capable of reading in 0.003 mm ( 
.0001 in.) INCREMENTS is required. If a bore gauge 
is not available, do not use an inside micrometer. 

(2) Measure the inside diameter of the cylinder 
bore at a point 49.5 mm (1-15/16 inches) below top of 
bore. Start perpendicular (across or at 90 degrees) to 
the axis of the crankshaft at point A and then take 





VICE PROCE 





RES (Continued) 


an additional bore reading 90 degrees to that at point 
B (Fig. 5). 

(3) The coated pistons will be serviced with the 
piston pin and connecting rod pre-assembled. The 
coated piston connecting rod assembly can be 
used to service previous built engines and 
MUST be replaced as complete sets. Tin coated 
pistons should not be used as replacements for coated 
pistons. 

(4) The coating material is applied to the piston 

after the final piston machining process. Measuring 
the outside diameter of a coated piston will not pro- 
vide accurate results. Therefore measuring the inside 
diameter of the cylinder bore with a dial Bore Gauge 
is MANDATORY.. To correctly select the proper size 
piston, a cylinder bore gauge capable of reading in 
0.003 mm ( .0001 in.) increments is required. 
(5) Piston installation into the cylinder bore 
requires slightly more pressure than that required 
for non-coated pistons. The bonded coating on the 
piston will give the appearance of a line-to-line fit 
with the cylinder bore. 








A 
B 
FRONT 
,s BORE GAUGE 


CYLINDER 
— BORE 


805dd884 


Fig. 5 Bore Gauge 
PISTON SIZE CHART 


PISTON 


CYLINDER BORE SIZE — 
LETTER 
SIZE 
98.438 to 98.448 mm (3.8755 to 3.8759 in.) ....... A 
98.448 to 98.458 mm (3.8759 to 3.8763 in.) ....... B 
98.458 to 98.468 mm (3.8763 to 3.8767 in.)....... C 
98.468 to 98.478 mm (3.8767 to 3.8771 in.).......D 
98.478 to 98.488 mm (3.8771 to 3.8775 in.) ... 2... i 


98.488 to 98.498 mm (3.8775 to 3.8779 in.) ....... iD 


-Xu 


PISTON RING FITTING 


(1) Carefully clean the carbon from all ring 
grooves. Oil drain openings in the oil ring groove and 
pin boss must be clear. DO NOT remove metal from 
the grooves or lands. This will change ring-to- groove 
clearances and will damage the ring-to-land seating. 

(2) Be sure the piston ring grooves are free of 
nicks and burrs. 

(3) Measure the ring side clearance with a feeler 
gauge fitted snugly between the ring land and ring 
(Fig. 6) (Fig. 7). Rotate the ring in the groove. It 
must move freely around circumference of the groove. 


Ring Side Clearance Measurement | 
Top Compression Ring .......... 0.042to 0.084 mm 
(0.0017 to 0.0083 in.) 


“Second Compression Ring...... -. .0.042to 0.084 mm 


| (0.0017 to 0.0033 in.) 
Oil Control Ring................ 0.06 to 0.21 mm 
(0.0024 to 0.0083 in.) 


GROOVE HEIGHT 


A 1.530-1.555 mm (0.0602-0.0612 in) 
B 4.035-4.060 mm (0.1589-0.1598 in) 





805dd885 


Fig. 6 Piston Dimensions 
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SERVICE PROCEDURES (Continued) 


FEELER 
GAUGE 





805dd887 


Fig. 7 Ring Side Clearance Measurement 


(4) Place ring in the cylinder bore and push down 
with inverted piston to position near lower end of the 
ring travel. Measure ring gap with a feeler gauge fit- 
ting snugly between ring ends (Fig. 8). 


Ring Gap Measurement | 3 
Top Compression Ring......... 0.229 to 0.610 mm 


(0.0090 to 0.0240 inch) 
Second Compresion Ring........ 0.483 to 0.965 mm 
(0.0190 to 0.0380 inch) 
Oil Control Ring .............. 0.254 to 1.500 mm 


(0.010 to 0.060 inch) 


FEELER GAUGE 





805dd892 


Fig. & Gap Measurement 
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(5) Install the oil control rings according to 
instructions in the package. It is not necessary to use 
a tool to install the upper and lower rails. Insert oil 
rail spacer first, then side rails. 

(6) The two compression rings are different and 
cannot be interchanged. The TOP compression ring 
can be identified by 1 dot on the top surface of the 
ring (Fig. 9). 


TOP COMPRESSION RING 







ONE 
DOT 
805dd888 
Fig. 9 Top Compression Ring Identification 


(7) The second compression ring has a chamfer on 
the BOTTOM of the inside edge (Fig. 10). 


SECOND COMPRESSION RING 


CHAMFER 


805dd889 


Fig. 10 Second Compression Ring Identification 


(8) Using a ring installer, install the second com- 


pression ring with the chamfer facing down (Fig. 11) 
(Fig. 12). 

(9) The top compression ring has a dot located on 
the top surface (Fig. 9). 

(10) Using a ring installer, install the top ring 
with the dot facing up (Fig. 12). 

(11) Position the gaps on the piston (Fig. 13): 

e Oil spacer - Gap on center line of piston pin 
bore. 7 

e Oil rails - Gap 180° apart on centerline of piston 
skirt. 

e No. 2 Compression ring - Gap 180° from top oil 
rail gap. 

e No. 1 Compression ring - Gap 180° from No. 2 
compression ring gap. — 
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TOP COMPRESSION 
RING 








SECOND 
= COMPRESSION 
RING 


CHAMFER _ PISTON 
805dd898 


Fig. 11 Compression Ring Chamfer Location 


wS 


QUUCACAACACACCCLUUC 


| 
= 
af 
ie COMPRESSION 
RING 
RING EXPANDER 9009-47 


RECOMMENDED 


Fig. 12 Compression Ring Installation 


FITTING CONNECTING ROD BEARINGS 
INSPECTION 


BEARINGS 


Inspect the connecting rod bearings for scoring and 
bent alignment tabs (Fig. 14) (Fig. 15). Check the 
bearings for normal wear patterns, scoring, grooving, 
fatigue and pitting (Fig. 16). Replace any bearing 
that shows abnormal wear. 

Inspect the connecting rod journals for signs of 
scoring, nicks and burrs. a 


CONNECTING RODS 


Misaligned or bent connecting rods can cause 
abnormal wear on pistons, piston rings, cylinder 
walls, connecting rod bearings and crankshaft con- 
necting rod journals. If wear patterns or damage to 
any of these components indicate the probability of a 
misaligned connecting rod, inspect it for correct rod 
alignment. Replace misaligned, bent or twisted con- 
necting rods. 
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TOP COMPRESSION RING 







BOTTOM 
COMPRESSION 
RING 


TOP OIL | 
_~ CONTROL RAIL 


OIL RAIL 


- __—"’ SPACER 


pf lyfi.| Th : 
ofA = Nol 


§ ae : BOTTOM OIL 
6 _- CONTROL RAIL 


IMAGINARY LINE 
: PARALLEL TO 


Ss PISTON PIN 
IMAGINARY LINE 


| THROUGH CENTER 


Pa OF PISTON SKIRT 


RING GAP POSITION MAY 
VARY +20° FROM 
POSITION ILLUSTRATED 


er 
rot 
SA po 














805dd899 


Fig. 13 Ring Gap Position 
UPPER MATING EDGES 


GROOVES CAUSED 
BY ROD BOLTS 
SCRATCHING 

JOURNAL DURING 
INSTALLATION 


WEAR PATTERN— 
ALWAYS GREATER 
ON UPPER BEARING 


LOWER J8909-127 


Fig. 14 Connecting Rod Bearing Inspection 


BEARING-TO-JOURNAL CLEARANCE 
(1) Wipe the oil from the connecting rod journal. 
(2) Use short rubber hose sections over rod bolts 
during installation. 
(3) Lubricate the upper bearing insert and install 


in connecting rod. 


(4) Use piston ring compressor to install the rod 
and piston assemblies. The oil squirt holes in the 


rods must face the camshaft. The arrow on the piston 
crown should point to the front of the engine (Fig. 





ROCEDURES (Continued) 


ABNORMAL CONTACT AREA 
CAUSED BY LOCKING TABS NOT 
FULLY SEATED OR BEING BENT 





J8909-128 


Fig. 15 Locking Tab Inspection 





UPPER 


58909-129 


Fig. 16 Scoring Caused by Insufficient Lubrication 
or by Damaged Crankshaft Pin Journal 


17). Verify that the oil squirt holes in the rods face 
the camshaft and that the arrows on the pistons face 
the front of the engine. 





Fig. 17 Rod and Piston Assembly Installation 


(5) Install the lower bearing insert in the bearing 
cap. The lower insert must be dry. Place strip of Plas- 
tigage across full width of the lower insert at the cen- 
ter of bearing cap. Plastigage must not crumble in 
use. If brittle, obtain fresh stock. 

(6) Install bearing cap and connecting rod on the 
journal and tighten nuts to 45 N-m (33 ft. Ibs.) 
torque. DO NOT rotate crankshaft. Plastigage will 
smear, resulting in inaccurate indication. 
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(7) Remove the bearing cap and determine amount 
of bearing-to- journal clearance by measuring the 
width of compressed Plastigage (Fig. 18). Refer to 
Engine Specifications for the proper clearance. Plas- 
tigage should indicate the same clearance 
across the entire width of the insert. If the 
clearance varies, it may be caused by either a 


tapered journal, bent connecting rod or foreign 


material trapped between the insert and cap or 
rod. | 


PLASTIGAGE 
SCALE 





COMPRESSED” 


PLASTIGAGE J9009-42 


Fig. 18 Measuring Bearing Clearance with 
Plastigage 


(8) If the correct clearance is indicated, replace- 
ment of the bearing inserts is not necessary. Remove 
the Plastigage from crankshaft journal and bearing 
insert. Proceed with installation. 

(9) If bearing-to-journal clearance exceeds the 
specification, install a pair of 0.0254 mm (0.001 inch) 
undersize bearing inserts. All the odd size inserts 
must be on the bottom. The sizes of the service 
replacement bearing inserts are stamped on the 
backs of the inserts. Measure the clearance as 
described in the previous steps. 

(10) The clearance is measured with a pair of 
0.0254 mm (0.001 inch) undersize bearing inserts 
installed.. This will determine if two 0.0254 mm 
(0.001 inch) undersize inserts or another combination 
is needed to provide the correct clearance (refer to 
Connecting Rod Bearing Fitting Chart). 

(11) FOR EXAMPLE: If the initial clearance was 
0.0762 mm (0.003 inch), 0.025 mm (0.001 inch) 
undersize inserts. would reduce the clearance by 
0.025 mm (0.001 inch). The clearance would be 0.002 
inch and within specification. A 0.051 mm (0.002 
inch) undersize insert would reduce the initial clear- 
ance an additional 0.013 mm (0.0005 inch). The 
clearance would then be 0.038 mm (0.0015 inch). 

(12) Repeat the Plastigage measurement to verify 
your bearing selection prior to final assembly. 
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Crankshaft Journal | 


“Yellow 53. 2257. 53. 2079 " 
(2. side 2. 0948 i in.) 


rent | 53. 2079- 53.1901 mm 
(2.0948-2.0941 in.) 
Red 











0.0178 mm (0.0007 in.) 
Undersize 


53.1901-53.1724 mm 
(2.0941-2.0934 in.) 
0.0356 mm (0.0014 in.) 


Undersize 









52.9717-52.9539 mm 
(2.0855-2.0848 in.] 
0.254 mm (0.010 in.) 


Undersize 







Blue - Undersize 


0.025 mm (0.001 in.) 


Red - Undersize 
0.254 mm (0.010 in.) 








isha tale Rod peeaeng Insert 





Yellow - Standued | “Yellow - Srandard. 


Yellow - Standard 





| Blue. - Undersize 


0.025 mm (0.001 in.) 


~ Blue - Undersize 


0.025 mm (0.001 in.) 


Red - Undersize 
0.254 mm (0.010 in.} 


CONNECTING ROD BEARING FITTING CHART 


(13) Once you have selected the proper insert, 
install the insert and cap. Tighten the connecting rod 
bolts to 45 N-m (88 ft. lbs.) torque. 


SIDE CLEARANCE MEASUREMENT 

Slide snug-fitting feeler gauge between the con- 
necting rod and crankshaft journal flange. Refer to 
Engine Specifications for the proper clearance. 
Replace the connecting rod if the side clearance is 
not within specification. 


FITTING CRANKSHAFT MAIN BEARINGS 


INSPECTION 

Wipe the inserts clean and inspect for abnormal 
wear patterns and for metal or other foreign material 
imbedded in the lining. Normal main bearing insert 
wear patterns are illustrated (Fig. 19). 


NOTE: If any of the crankshaft journals are scored, 
remove the engine for crankshaft repair. 


Inspect the back of the inserts for fractures, scrap- 
ings or irregular wear patterns. 

Inspect the upper insert locking tabs for damage. 

Replace all damaged or worn bearing inserts. 


FITTING BEARINGS (CRANKSHAFT 
INSTALLED) 

The main bearing caps, numbered (front to rear) 
from 1 through 7 have an arrow to indicate the for- 
ward position. The upper main bearing inserts are 










J9409-24 
UPPER 
INSERT NO WEAR IN 
THIS AREA 
LOW AREA 
IN BEARING 
LINING 


LOWER 
INSERT 


=! 

Cocke 
UY 

WO 


HEAVIER WEAR 
PATTERN ON | 


» LOWER INSERT J9009-90 


Fig. 19 Main Bearing Wear Patterns 


grooved to provide oil channels while the lower 
inserts are smooth. 

Each bearing insert pair is selectively fitted to its 
respective journal to obtain the specified operating 
clearance. In production, the select fit is obtained by 
using various-sized color-coded bearing insert pairs 
as listed in the Main Bearing Fitting Chart. The 
bearing color code appears on the edge of the insert. 
The size is not stamped on bearing inserts used 
for engine production. | 

The main bearing journal size (diameter) is identi- 
fied by a color-coded paint mark on the adjacent 


cheek. The rear main journal, is identified by a color- 


coded paint mark on the crankshaft rear flange. 
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SERVICE PROCEDURES (Continued) 


When required, upper and lower bearing inserts of 
different sizes may be used as a pair. A standard size 
insert is sometimes used in combination with a 0.025 


mm (0.001 inch) undersize insert to reduce the clear- - 


ance by 0.018 mm (0.0005 inch). Never use a pair 
of bearing inserts with greater than a 0.025 mm 
(0.001 inch) difference in size (Fig. 20). 


NOTE: When replacing inserts, the odd size inserts 


must be either all on the top (in cylinder block) or 
all on the bottom (in main bearing cap). 






















0.025 mm (0.001 in.) | 


Undersize 


0.051 mm (0.002 in.) 


Undersize 





J9109-179 


Fig. 20 Bearing Insert Pairs 


Once the bearings have been properly fitted, pro- 
ceed to Crankshaft Main Bearing—Installation. 


BEARING-TO-JOURNAL CLEARANCE (CRANKSHAFT 
INSTALLED) | 


When using Plastigage, check only one bearing 
clearance at a time. 


Install the grooved main bearings into the cylinder 


block and the non-grooved bearings into the bearing 
caps. 7 

Install the crankshaft into the upper bearings dry. 

Place a strip of Plastigage across full width of the 
crankshaft journal to be checked. 

Install the bearing cap and tighten the bolts to 108 
N-m (80 ft. Ibs.) torque. | 


NOTE: DO NOT rotate the crankshaft. This will 
cause the Plastigage to shift, resulting in an inaccu- 
rate reading. Plastigage must not be permitted to 
crumble. If brittle, obtain fresh stock. 


Remove the bearing cap. Determine the amount of 
clearance by measuring the width of the compressed 
Plastigage with the scale on the Plastigage envelope 
(Fig. 21). Refer to Engine Specifications for the 
proper clearance. | 

Plastigage should indicate the same clearance 
across the entire width of the insert. If clearance var- 
ies, it may indicate a tapered journal or foreign 
material trapped behind the insert. 

If the specified clearance is indicated and there are 
no abnormal wear patterns, replacement of the bear- 
ing inserts is not necessary. Remove the Plastigage 
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PLASTIGAGE 
SCALE 





COMPRESSED’ 


PLASTIGAGE J9009-42 


Fig. 21 Measuring Bearing Clearance with 
Plastigage 


from the crankshaft journal and bearing insert. Pro- 
ceed to Crankshaft Main Bearing—lInstallation. 

If the clearance exceeds specification, install a pair 
of 0.025 mm (0.001 inch) undersize bearing inserts 
and measure the clearance as described in the previ- 
ous steps. | 

The clearance indicate with the 0.025 mm (0.001 
inch) undersize insert pair installed will determine if 
this insert size or some other combination will pro- 
vide the specified clearance. FOR EXAMPLE: If the 
clearance was 0q762 mm (0.003 inch) originally, a 
pair of 0.0254 mm (0.001 inch) undersize inserts 
would reduce the clearance by 0.0254 mm (0.001 
inch). The clearance would then be 0.0508 mm (0.002 
inch) and within the specification. A 0.051 mm (0.002 
inch) undersize bearing insert and a 0.0254 mm 
(0.001 inch) undersize insert would reduce the origi- 
nal clearance an additional 0.0127 mm (0.0005 inch). 
The clearance would then be 0.0381 mm (0.0015 
inch). 


CAUTION: Never use a pair of inserts that differ 
more than one bearing size as a pair. 


FOR EXAMPLE: DO NOT use a standard size 
upper insert and a 0.051 mm (0.002 inch) undersize 
lower insert. 

If the clearance exceeds specification using a pair 
of 0.051 mm (0.002 inch) undersize bearing inserts, 
measure crankshaft journal diameter with a 
micrometer. If the journal diameter is correct, the 
crankshaft bore in the cylinder block may be mis- 
aligned, which requires cylinder block replacement or 
machining to true bore. | 

Replace the crankshaft or grind to accept the 
appropriate undersize bearing inserts if: 

e Journal diameters 1 through 6 are less than 
63.4517 mm (2.4981 inches) 


SERVICE PROCEDURES (Continued) 


e Journal 7 diameter is less than 63.4365 mm 
(2.4975 inches). 

Once the proper clearances have been obtained, 
proceed to Crankshaft Main Bearing—Installation. 


MAIN BEARING JOURNAL DIAMETER 
(CRANKSHAFT REMOVED) 

Remove the crankshaft from the cylinder block 
(refer to Cylinder Block - Disassemble). 

Clean the oil off the main bearing journal. 

Determine the maximum diameter of the journal 
with a micrometer. Measure at two locations 90° 
apart at each end of the journal. 


— XJ 


The maximum allowable taper and out of round is 
0.013 mm (0.0005 inch). Compare the measured 
diameter with the journal diameter specification 
(Main Bearing Fitting Chart). Select inserts required 
to obtain the specified bearing-to-journal clearance. 

Install the crankshaft into the cylinder block (refer 
to Cylinder Block - Assemble and Crankshaft Main 
Bearings - Installation). 
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ROCEDURES (Continued) 


SERVICE PI 
MAIN BEARING FITTING CHART 


| Crankshaft Journals #1 - #6 | 
Color Code | Upper Insert Size : 


Yellow - Standard Yellow - Standard . | | 


Yellow - Standard 









Corresponding Crankshaft Bearing Insert 






Lower Insert Size 


63.5025-63.4898 mm 
(2.5001-2.4996 in.) 








Yellow 











| ~ 63.4898-63.4771 mm 
(2.4996-2.4991 in.) 
0.0127 mm (0.0005 in.) 


Undersize 





Blue - Undersize 


0.025 mm (0.001 in.) 






_ Orange 

















Green 















63.477 1-63.4644 mm 

(2.4991-2.4986 in.) 

0.0254 mm (0.001 in.) 
Undersize © 


Blue - Undersize 


0.025 mm (0.001 in.) 


Blue - Undersize 


0.025 mm (0.001 in.) 













Green - Undersize 
0.051 mm (0.002 in.) 


Blue - Undersize 
0.025 mm (0.001 in.} 


63.4644-63.4517 mm 
— (2.4986-2.4981 in.) 
0.0381 mm (0.0015 in.) 
Undersize 











Red - Undersize 
0.254 mm (0.010 in.) 







63.2485-63.2358 mm 
(2.4901-2.4896 in.) 
0.254 mm (0.010 in.) 


Undersize 


Red - Undersize 
0.254 mm (0.010 in.) 






Crankshaft Journals #7 Only | Corresponding Crankshaft Bearing Insert - 


: Yellow 63.4873-63.4746 mm 
(2.4995-2.4990 in.) 


63.4746-63.4619 mm 

(2.4990-2.4985 in.) 

0.0127 mm (0.0005 in.) 
Undersize 









Upper Insert Size Lower Insert Size 


Yellow - Standard Yellow - Standard : 















Blue - Undersize | Yellow - Standard 
0.025 mm (0.001 in.) 



























Blue - Undersize 


0.025 mm (0.001 in.) 


Blue - Undersize 
0.025 mm (0.001 in.) 


63.4619-63.4492 mm 
(2.4985-2.4980 in.) 
0.0254 mm (0.001 in.) 


Undersize 






63.4492-63.4365 mm Blue - Undersize 
(2.4980-2.4975 in.} 0.025 mm (0.001 in.) 
0.0381 mm (0.0015 in.) | 


Undersize 









Green - Undersize 
0.051 mm (0.002 in.) 






Red - Undersize | | ~ Red - Undersize 
0.254 mm (0.010 in.) | 0.254 mm (0.010 in.) 


63.2333-63.2206 mm 
(2.4895-2.4890 in.) 
0.254 mm (0.010 in.} 
Undersize 
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REMOVAL AND INSTALLATION 
ENGINE MOUNTS—FRONT 


The front mounts support the engine at each side. 
These supports are made of resilient rubber. 


REMOVAL 

(1) Disconnect negative cable from battery. 

(2) Raise the vehicle. 

(3) Support the engine. 

(4) Remove the nut from the through bolt (Fig. 22). 
DO NOT remove the through bolt. 

(5) Remove the retaining bolts and nuts from the 
support cushions (Fig. 22). : 

(6) Remove the through bolt. 

(7) Remove the support cushions. 


SUPPORT 
CUSHION 









RS SUPPORT 


THROUGH 
BOLT 





SUPPORT 
CUSHION 






THROUGH 
BOLT 


SUPPORT 
ENGINE SUPPORT CUSHION BRACKET 
BRACKET J9409-40 


Fig. 22 Front Mounts 


INSTALLATION 

(1) If the engine support bracket was removed, 
position the bracket onto the block and install the 
attaching bolts (Fig. 22). Tighten the engine support 
bracket bolts to 61 N-m (45 ft. lbs.) torque. 

(2) If the support cushion bracket was removed, 
position the bracket onto the lower front sill (Fig. 
23). Install support cushion bracket bolts and nuts. 
Tighten the bolts to 54 N-m (40 ft. lbs.) torque. 
Tighten the nuts to 41 N-m (80 ft. lbs.) torque. 
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SUPPORT 
CUSHION > 
BRACKET 


SUPPORT 
CUSHION 
BRACKET 


J9409-47 


Fig. 23 Support Cushion Bracket 


(3) Place the support cushion into position on the 
support cushion bracket (Fig. 22). Install and tighten 
the bolts and nuts to 41 N-m (80 ft. lbs.) torque. 

(4) Install the through bolt and the retaining nut 
(Fig. 22). Tighten the through bolt nut.to 65 N-m (48 
ft. Ibs.) torque. : 

(5) Remove the engine support. 

(6) Lower the vehicle. | 

(7) Connect negative cable to battery. 


ENGINE MOUNT—REAR 

A resilient rubber cushion supports the transmis- 
sion at the rear between the transmission extension 
housing and the rear support crossmember or skid 
plate. | | 


REMOVAL 

(1) Disconnect negative cable from battery. 

(2) Raise the vehicle and support the transmission. 

(3) Remove the nuts holding the support cushion 
to the crossmember (Fig. 24) (Fig. 25). Remove the 
crossmember. 


MANUAL TRANSMISSION 
(Fig. 24) 
a. Remove the support cushion nuts and remove © 
the cushion. 


REMOVAL AND INSTALLATION (Continued) 


b. Remove the transmission support bracket bolts 
and remove the bracket from the transmission. 


AUTOMATIC TRANSMISSION 

(Fig. 24) 

a. Remove the support cushion bolts and remove 
the cushion and the support bracket from the trans- 
mission (4WD) or from the adaptor bracket (2WD). 

b. On 2WD vehicles, remove the bolts holding the 
transmission support adaptor bracket to the trans- 
- mission (Fig. 25). Remove the adaptor bracket. 


TRANSMISSION 
SUPPORT 
BRACKET 





SUPPORT 
CUSHION 


CROSSMEMBER 


ASSEMBLY J9409-48 


Fig. 24 Rear Mount(Manual Transmission) 
INSTALLATION 


MANUAL TRANSMISSION: 


a. Install the transmission support bracket to the 
transmission. Install the bolts and tighten to 46 N-m 
(34 ft. lbs.) torque. 

b. Install the support cushion to the support 
bracket. Install the nuts and tighten to 75 N-m (55 
ft. lbs.) torque. 


AUTOMATIC TRANSMISSION: 

a. On 2WD vehicles, position the transmission 
support adaptor bracket to the transmission. Install 
the bolts and tighten to 75 N-m (55 ft. lbs.) torque. 


b. Position the transmission support bracket and 


support cushion to the adaptor bracket (2WD) or the 
transmission (4WD). Install the bolts and tighten to 
75 N-m (55 ft. lbs.) torque. 

(1) Position the crossmember onto the support 
cushion studs. Install the stud nuts and tighten to 22 
N-m (192 in. lbs) torque. 
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Fig. 25 Rear Mount(Automatic Transmission) 


(2) Install crossmember-to-sill bolts and tighten to 
41 N-m (380 ft..lbs.) torque. 

(3) Remove the transmission support. — 

(4) Lower the vehicle. 

(5) Connect negative cable to battery. 


ENGINE ASSEMBLY 


REMOVAL 

(1) Disconnect the battery cables. Remove the bat- 
tery. 

(2) Mark the hinge locations on the hood panel for 
alignment reference during installation. Remove the 
engine compartment lamp. Remove the hood. 


WARNING: THE COOLANT IN A RECENTLY OPER- 
ATED ENGINE IS HOT AND PRESSURIZED. USE 
CARE TO PREVENT SCALDING BY HOT COOLANT. 
CAREFULLY RELEASE THE PRESSURE BEFORE 
REMOVING THE RADIATOR DRAIN COCK AND CAP. 

(3) Remove the radiator drain cock and radiator 
cap to drain the coolant. DO NOT waste usable cool- 
ant. If the solution is clean, drain the coolant into a 
clean container for reuse. 

(4) Remove the lower radiator hose. 

(5) Remove the upper radiator hose and coolant 
recovery hose (Fig. 26). | 
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(6) Remove upper radiator support retaining bolts 
and remove radiator support. 
(7) Remove the fan shroud (Fig. 26) and electric 
cooling fan. 
(8) Disconnect the transmission fluid cooler tubing 
(automatic transmission). 
(9) Disconnect radiator fan switch wire connector. 
(10) Vehicles with Air Conditioning: 
(a) Discharge the A/C condenser. | 
(b) Remove the service valves and cap the com- 
pressor ports. 
(11) Remove the radiator or eatinter and con- 
denser (if equipped with A/C). 
(12) Remove the fan ae from. the idler pul- 
ley. 
(13) Disconnect the heater hoses at the engine 
thermostat housing and water pump (Fig. 26) (Fig. 
27). 
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Fig. 26 Upper Radiator Hose, Coolant Recovery 
Hose, Fan Shroud & Heater hoses 
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Fig. 27 Heater Hoses (RH Drive Vehicle) 
(14) Disconnect the throttle linkages. 


(Continued) 
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(15) Disconnect the 
equipped). 

(16) Disconnect the line pressure cable (if equipped 
with automatic transmission). 

(17) Disconnect injection system wire harness con- 
nector at the dash panel. 

(18) Disconnect the distributor electrical connec- 
tion and the oil pressure switch connector. 


speed control cable (f 


WARNING: THE FUEL SYSTEM IS UNDER A CON- 
STANT PRESSURE (EVEN WITH THE ENGINE 
TURNED OFF). BEFORE DISCONNECTING FUEL 
LINES, THE FUEL SYSTEM PRESSURE MUST BE 
RELEASED. 


(19) Perform the Fuel System Pressure Release 
procedure (refer to Group 14, Fuel System). 

(20) Disconnect the quick-connect fuel line at the 
fuel rail (refer to Group 14, Fuel System for the 
proper procedure). | 

(21) Remove the fuel line bracket from the intake 
manifold. 

(22) Remove the air cleaner assembly. 

(23) Remove the power brake vacuum check valve 
from the booster, if equipped. 

(24) If equipped with power steering: 

(a) Disconnect the hoses from the fittings at the 
steering gear. | 
(b) Drain the pump reservoir. | 
(c) Cap the-fittings on the hoses and steering 
gear to prevent foreign objects from entering the 
system. | 
(25) Identify, tag and disconnect all necessary wire 
connectors and vacuum hoses. 
(26) Raise and support the vehicle. 
(27) Disconnect the wires from the starter motor 


— solenoid. 


(28) Remove the starter motor. 

(29) Disconnect the exhaust pipe from the mani- 
fold. 

(30) Disconnect the engine speed sensor wire con- 
nection. 

(31) Remove the exhaust pipe support. 

(32) Remove the flywheel and converter housing 
access cover. 

(33) Vehicles with Automatic iivansipission: 

(a) Mark the converter and drive plate location. 
(b) Remove the converter-to-drive plate bolts. 

(34) Remove the upper flywheel and converter 
housing bolts and loosen the bottom bolts. 

(35) Remove the engine mount cushion- enone 
compartment bracket bolts. 

(36) Lower the vehicle. 

(37) Attach a lifting device to the engine. 

(38) Raise the engine off the front supports. 

(39) Place a support or floor jack under the con- 
verter (or mayne housing. 





REMOVAL AND INSTALLATION (Continued) 


(40) Remove the remaining converter (or flywheel) 
housing bolts. 

(41) Lift the engine out of the engine compart- 
ment. 


INSTALLATION 


CAUTION: When installing the engine into a vehi- 
cle equipped with an automatic transmission, be 
careful not to damage the trigger wheel on the fly- 
wheel. 


(1) Attach a lifting device to the engine and lower 
the engine into the engine compartment. For easier 
installation, it may be necessary to remove the 
engine mount cushions from the engine mount 
bracket as an aide in alignment of the engine to the 
transmission. 

(2) Vehicles with Manual Transmission: 

(a) Insert the transmission shaft into the clutch 
spline. 

(b) Align the flywheel housing with the engine. 

(c) Install and tighten the flywheel housing 
lower bolts finger tight. 

(3) Vehicles with Automatic Transmission: 

(a) Align the transmission torque converter 
housing with the engine. 

(b) Loosely install the converter housing lower 
bolts and install the next higher bolt and nut on 
each side. 

(c) Tighten all 4 bolts finger tight. 

(4) Install the engine mount cushions (if removed). 

(5) Lower the engine and engine mount cushions 
onto the engine compartment brackets. Install the 
bolts and finger tighten the nuts. 

(6) Remove the engine lifting device. 

(7) Raise and support the vehicle. 

(8) Install the remaining flywheel and converter 
housing bolts. Tighten all bolts to 38 N-m (28 ft. lbs.) 
torque. 

(9) Vehicles with Automatic Transmission: 

(a) Install the converter-to-drive plate bolts. 

(b) Ensure the installation reference marks are 
aligned. 

(10) Install the flywheel and converter housing 
access cover. 

(11) Install the exhaust pipe support and tighten 
the screw. 

(12) Tighten the engine mount-to-bracket bolts. 


(13) Connect the engine speed sensor wire connec- 


tions and tighten the screws. 

(14) Connect the exhaust pipe to the manifold. 

(15) Install the starter motor and connect the 
cable. 

(16) Connect the wires to the starter motor sole- 
noid. 

(17) Lower the vehicle. 
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(18) Connect all the vacuum hoses and wire con- 
nectors identified during engine removal. 

(19) Vehicles with Power Steering: 

(a) Remove the protective caps 

(b) Connect the hoses to the fittings at the steer- 
ing gear. Tighten the nut to 52 N-m (88 ft. Ibs.) 
torque. 

(c) Fill the pump reservoir with fluid. 

(20) Install the power brake vacuum check valve 
to the booster, if equipped. 

(21) Connect the fuel inlet and return hoses at the 
fuel rail. Verify that the quick-connect fitting assem- 
bly fits securely over the fuel lines by giving the fuel 
lines a firm tug. 

(22) Install the fuel line bracket to the tale 
manifold. 

(23) Connect the distributor electrical connector 
and oil pressure switch connector. 

(24) Connect the injection system wire harness 
connector on the dash panel. 

(25) Connect the line pressure cable (if equipped 
with automatic transmission). 

(26) Connect the speed control cable, if equipped. 

(27) Connect the throttle cable linkages. 

(28) Connect the heater hoses at the engine ther- 
mostat housing and water pump. 

(29) Install the fan assembly to the idler pulley. 

(30) Install the radiator or radiator and condenser 
(if equipped with A/C). 

(31) Connect the service valves to the A/C com- 
pressor ports, if equipped with A/C. 

(32) Charge the air conditioner system. 

(33) Connect radiator fan switch wire. 

(34) Connect automatic transmission fluid cooler 
lines, if equipped. 

(35) Install the fan shroud, electric cooling fan and 
radiator and condenser (if equipped with A/C). 

(36) Install upper radiator support. 

(37) Connect the upper radiator hose. 

(38) Connect the lower radiator hose. | 

(39) Fill the cooling system with reusable coolant 
and/or new coolant. 

(40) Align the hood to the scribe marks. Install the 
hood. 

(41) Connect the vacuum harness connector. 

(a) Firmly push the connectors together ensur- 
ing that the retaining tabs are engaged. 

(b) Insert the vacuum connector assembly into 
the retaining bracket on the intake manifold. 

(42) Install the air cleaner assembly. 

(43) Install the battery and connect the vane 
cable. 
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REMOVAL AND INSTALLATION (Continued) 


WARNING: USE EXTREME CAUTION WHEN THE 
ENGINE IS OPERATING. DO NOT STAND IN A 
DIRECT LINE WITH THE FAN. DO NOT PUT YOUR 
HANDS NEAR THE PULLEYS, BELTS OR FAN. DO 
NOT WEAR LOOSE CLOTHING. 


(44) Start the engine, inspect for leaks and correct 
the fluid levels, as necessary. 


ENGINE CYLINDER HEAD COVER 


The cylinder head cover is isolated from the cylin- 
der head via grommets and a molded rubber gasket. 
The grommet and limiter are retained in the cylinder 
head cover. 

There are two cylinder head bolts that have a pin 
to locate the cylinder head cover, they are located at 
position 8 and 9 (Fig. 29) 


REMOVAL 

(1) Disconnect negative cable from battery. 

(2) Disconnect the Crankcase Ventilation (CCV) 
vacuum hose from engine cylinder head cover (Fig. 
28). | 

(3) Disconnect the fresh air inlet hose from the 
engine cylinder head cover (Fig. 28). 

(4) Remove the engine cylinder head cover mount- 
ing bolts. | 

(5) Remove the engine cylinder head cover. 

FRESH 


AIR 
INLET 


CCV HOSE 
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Fig. 28 Engine Cylinder Head Cover 


INSTALLATION | 

(1) If a replacement cover is installed, transfer the 
CCV valve grommet and oil filler cap from the origi- 
nal cover to the replacement cover. 

(2) Install engine cylinder head cover. Tighten the 
mounting bolts to 13 N-m (115 in. lbs.) torque. 

(3) Connect the CCV hoses (Fig. 28). 

(4) Connect negative cable to battery. 
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Fig. 29 Cylinder Head Cover Locater Pins at #8 & #9 
ROCKER ARMS AND PUSH RODS | 


This procedure can be done with the engine in or 
out of the vehicle. 


REMOVAL 7 

(1) Remove the engine cylinder head cover. 

(2) Remove the capscrews at each bridge and pivot 
assembly (Fig. 30). Alternately loosen the capscrews 
one turn at a time to avoid damaging the bridges. 

(3) Check for rocker arm bridges which are caus- 
ing misalignment of the rocker arm to valve tip area. 

(4) Remove. the bridges, pivots and corresponding 
pairs of rocker arms (Fig. 30). Place them on a bench 
in the same order as removed. 

(5) Remove the push rods and place them on a 
bench in the same order as removed. | 


BRIDGE 


PIVOT 
— ASSEMBLY 


PUSH RODS 8909-8 


Fig. 30 Rocker Arm Assembly 


INSTALLATION 

(1) Lubricate the ball ends of the push rods with 
Mopar Engine Oil Supplement, or equivalent and 
install push rods in their original locations. Ensure 
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that the bottom end of each push rod is centered in 
the tappet plunger cap seat. 

(2) Using Mopar Engine Oil Supplement, or equiv- 
alent, lubricate the area of the rocker arm that the 
pivot contacts. Install rocker arms, pivots and bridge 
above each cylinder in their originally position. 

(3) Loosely install the capscrews through each 
bridge. 

(4) At each bridge, tighten the capscrews alter- 
nately, one turn at a time, to avoid damaging the 
bridge. Tighten the Pee to 28 N-m (21 ft. Ibs.) 
torque. . 

(5) Install the engine cylinder head cover. 


VALVE STEM SEAL AND SPRING 


This procedure can be done with the engine cylin- 
der head installed on the block. | 


REMOVAL 

Inspect the valve stems, especially the grooves. An 
Arkansas smooth stone should be used to remove 
nicks and high spots. 

Each valve spring is held in place by a retainer 
and a set of conical valve locks. The locks can be 
removed only by compressing the valve spring. 

(1) Remove the engine cylinder head cover. 

(2) Remove capscrews, bridge and pivot assemblies 
and rocker arms for access to each valve spring to be 

removed. 

(8) Remove push rods. Retain the push rods, 
bridges, pivots and rocker arms in the same order 
and position as removed. 

(4) Inspect the springs and retainer for cracks and 
possible signs of weakening. 

(5) Remove the spark plug(s) adjacent to the cylin- 
der(s) below the valve springs to be removed. 

(6) Connect an air hose to the adapter and apply 
air pressure slowly. Maintain at least 621 kPa (90 
psi) of air pressure in the cylinder to hold the valves 
against their seats. For vehicles equipped with an air 
conditioner, use a flexible air adaptor when servicing 
the No.1 cylinder. 

(7) Tap the retainer or tip with a rawhide hammer 
to loosen the lock from the retainer. Use Valve Spring 
Compressor Tool MD-998772A to compress the spring 
and remove the locks (Fig. 31). 

(8) Remove valve spring and retainer (Fig. 31). 

(9) Remove valve stem oil seals (Fig. 31). Note the 
valve seals are different for intake and exhaust 


valves. The top of each seal is marked either INT | 


(Intake) or EXH (Exhaust). DO NOT mix the seals. 
INSTALLATION 


CAUTION: Install oil seals carefully to prevent 
damage from the sharp edges of the valve spring 
lock grove. 
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Fig. 31 Valve and Valve Components 


(1) Lightly push the valve seal over the valve stem 
and valve guide boss. Be sure the seal is completely 
seated on the valve guide boss. 

(2) Install valve spring and retainer. 

(3) Compress the valve spring with Valve Spring 
Compressor Tool MD-998772A and insert the valve 
locks. Release the spring tension and remove the 
tool. Tap the spring from side-to-side to ensure that 
the spring is seated properly on the engine cylinder 
head. 

(4) Disconnect the air hose. Remove the adaptor 
from the spark plug hole and install the spark plug. 

(5) Repeat the procedures for each remaining valve 
spring to be removed. 

(6) Install the push rods. Ensure the bottom end of 
each rod is centered in the plunger cap seat of the 
hydraulic valve tappet. 

(7) Install the rocker arms, pivots and bridge at 
their original location. 

(8) Tighten the bridge capscrews alternately, one 
at a time, to avoid damaging the bridge. Tighten the 
capscrews to 28 N-m (21 ft. lbs.) torque. | 

(9) Install the engine cylinder head cover. 


ENGINE CYLINDER HEAD 


This procedure can be done with = engine in or 
out of the vehicle. | | 


REMOVAL | 
(1) Disconnect negative gable fon battery. 
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WARNING: DO NOT REMOVE THE CYLINDER 


BLOCK DRAIN PLUGS OR LOOSEN THE RADIATOR 


DRAIN COCK WITH THE SYSTEM HOT AND PRES- 
SURIZED BECAUSE SERIOUS BURNS FROM THE 
COOLANT CAN OCCUR. 


(2) Drain the coolant and disconnect the hoses at 
the engine thermostat housing. DO NOT waste reus- 
able coolant. If the solution is clean and is being 
drained only to service the engine or cooling system, 
drain the coolant into a clean container for reuse. 

(3) Remove the air cleaner assembly. 

(4) Remove the engine cylinder head cover. 

(5) Remove the capscrews, bridge and pivot assem- 
blies and rocker arms. 

(6) Remove the push rods. Retain the push cos: 
bridges, pivots and rocker arms in the same 
order as removed. 

(7) Loosen the serpentine drive belt at the power 
steering pump, if equipped or at the idler pulley 
(refer to Group 7, Cooling System for the proper pro- 
cedure). 

(8) If equipped with air conditioning, perform the 
following: 

(a) Remove ‘ie bolts Soul the A/C compressor 
mounting bracket and set the compressor aside. 

(b) Remove the air conditioner compressor 
bracket bolts from the engine cylinder head. 

(c) Loosen the through bolt at the bottom of the 
bracket. 

(9) If equipped, disconnect the power steering 
pump bracket. Set the pump and bracket aside. DO 
NOT disconnect the hoses. 

(10) Perform the Fuel System Pressure Release 
procedure (refer to Group 14, Fuel System). 

(11) Remove the fuel lines and vacuum advance 
hose. 

(12) Remove the intake and engine exhaust mani- 
folds from the engine cylinder head (refer to Group 
11, Exhaust System and Intake Manifold for the 
proper procedures). 

(13) Disconnect the ignition wires and remove the 
spark plugs. | 

(14) Disconnect the temperature sending unit wire 
connector. 

(15) Remove the ignition coil and bracket assem- 
bly. 

(16) Remove the engine cylinder head Boles. Bolt 
No.14 cannot be removed until the head is moved for- 
ward (Fig. 32). Pull bolt No.14 out as far as it will go 
and then suspend the bolt in this position (tape 
around the bolt). 

(17) Remove the engine cylinder head and gasket 
(Fig. 32). 

(18) If this was the first time the bolts were 
removed, put a paint dab on the top of the bolt. If the 
bolts have a paint dab on the top of the bolt or it 
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isn’t known if they were used before, discard the 
bolts. 

(19) Stuff clean lint free on towels into the cyl- 
inder bores. 


CYLINDER 
- HEAD BOLTS = 





CYLINDER 
HEAD GASKET 


CYLINDER 
HEAD 
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Fig. 32 Engine Cylinder Head Assembly 


INSTALLATION 

The engine cylinder head gasket is a composition 
gasket. The gasket is to be installed DRY. DO NOT 
use a gasket sealing compound on the gasket. 

If the engine cylinder head is to be replaced and 
the original valves used, measure the valve stem 
diameter. Only standard size valves can be used with 
a service replacement engine cylinder head unless 
the replacement head valve stem guide bores are: 
reamed to accommodate oversize valve stems. 
Remove all carbon buildup and reface the valves. 

(1) Remove the shop towels from the cylinder 
bores. Coat the bores with clean engine oil. | 

(2) Position the engine cylinder head gasket (with 
the numbers facing up) onto the cylinder block. 


CAUTION: Engine cylinder head bolts should be 
reused only once. Replace the head bolts if they 
were used before or if they have a paint dab on the 
top of the bolt. 


(3) With bolt No.14 held in place (tape around 
bolt), install the engine cylinder head. Remove the 


tape from bolt No.14. 


(4) Coat the threads of stud bolt No.11 with Loc- 
tite 592 sealant, or equivalent. 

_ (5) Tighten the engine cylinder head bolts in 
sequence according to the following procedure (Fig. 
33). 


CAUTION: During the final tightening sequence, 
bolt No.11 will be tightened to a lower torque than 
the rest of the bolts. DO NOT overtighten bolt 
No.11. 
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(a) Tighten all bolts in sequence (1 through 14) 
to 30 N-m (22 ft. lbs.) torque. 

(b) Tighten all bolts in sequence “ through 14) 
to 61 N-m (45 ft. lbs.) torque. 

(c) Check all bolts to verify they are set to 61 
N-m (45 ft. lbs.) torque. 

(d) Tighten bolts Gn sequence): 

e Bolts 1 through 10 to 149 N-m (110 ft. lbs.) 
torque. 

e Bolt 11 to 13 N-m (100 ft. lbs.) torque. 

e Bolts 12 through 14 to 149 N-m (110 ft. Ibs.) 
torque. 

(e) Check all bolts in sequence to verify the cor- 
rect torque. 

(f) If not already done, clean and mark each bolt 
with a dab of paint after tightening. Should you 
encounter bolts which were painted in an earlier 
service operation, replace them. 
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Fig. 33 Engine Cylinder Head Bolt Tightening 
Sequence 


6) Install ie ignition coil and bracket peeeuibly: 

(7) Connect the temperature sending unit wire 
connector. | 

(8) Install the spark plugs and tighten to 37 N-m 
(27 ft. lbs.) torque. Connect the ignition wires. 

(9) Install the intake and engine exhaust mani- 
folds (refer to Group 11, Exhaust System and Intake 
Manifold for the proper procedures). 

(10) Install the fuel lines and the vacuum advance 
hose. 

(11) If equipped, attach the power steering pump 
and bracket. 

(12) Install the push rods, rocker arms, pivots and 
bridges in the order they were removed (refer to 
Rocker Arms and Push Rods in this section). 

(13) Install the engine cylinder head cover. 

(14) Attach the air conditioner compressor mount- 


ing bracket to the engine cylinder head and block. | 


Tighten the bolts to 40 N-m (380 ft. lbs.) torque. 

(15) Attach the air conditioning compressor to the 
bracket. Tighten the bolts to 27 N-m (20 ft. lbs.) 
torque. 


CAUTION: The serpentine drive belt must be 
routed correctly. Incorrect routing can cause the 
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water pump to turn in the opposite direction caus- 
ing the engine to overheat. 


(16) Install the serpentine drive belt and correctly 
tension the belt (refer to Group 7, Cooling System for 
the proper procedure). 

(17) Install the air cleaner and ducting. 

(18) Install the engine cylinder head cover. | 

(19) Connect the hoses to the engine thermostat 
housing and fill the cooling system to the specified 
level (refer to Group 7, “eonee Systems for the 
proper procedure). 

(20) The automatic transmission throttle fleaee 
and cable must be adjusted after completing the 
engine cylinder head installation (refer to Group 21, 
Transmissions for the proper procedures). 

(21) Install the temperature sending unit and con- 
nect the wire connector. 

(22) Connect the fuel line. 

(23) Connect negative cable to battery. | 

(24) Connect the upper radiator hose and heater 
hose at the engine thermostat housing. 

(25) Fill the cooling system. Check for leaks. 


WARNING: USE EXTREME CAUTION WHEN THE 
ENGINE IS OPERATING. DO NOT STAND IN DIRECT 
LINE WITH THE FAN. DO NOT PUT HANDS NEAR 
THE PULLEYS, BELTS OR FAN. DO NOT WEAR 
LOOSE CLOTHING. 


(26) Operate the engine with the radiator cap off. 
Inspect for leaks and continue operating the engine 
until the engine thermostat opens. Add coolant, if 
required. | 


VALVES AND VALVE SPRINGS 


This procedure is done with the engine cylinder 
head removed from. the block. 


REMOVAL 

(1) Remove the engine cylinder head from the cyl- 
inder block. | 

(2) Use Valve Spring Compressor 
MD-998772A and compress each valve spring. 

(3) Remove the valve locks, retainers, springs and 
valve stem oil seals. Discard the oil seals. — 

(4) Use an Arkansas smooth stone or a jewelers 
file to remove any burrs on the top of the valve stem, 
especially around the groove for the locks. 

(5) Remove the valves, and place them in a rack in 
the same order as removed. 


Tool 


INSTALLATION | 

(1) Thoroughly clean the valve stems and the valve 
guide bores. 

(2) Lightly lubricate the stem. 
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REMOVAL AND INSTALLATION (Continued) 


(3) Install the valve in the original valve guid 
bore. | : 

(4) Install the replacement valve stem oil seals on 
the valve stems. If the 0.381 mm (0.015 inch) over- 
size valve stems are used, oversize oil seals are 
required. 

(5) Position the valve spring and retainer on the 
engine cylinder head and compress the valve spring 
with Valve Spring Compressor Tool MD-998772A. 

(6) Install the valve locks and release the tool. 

(7) Tap the valve spring from side to side with a 
hammer to ensure that the spring is properly seated 
at the engine cylinder head. Also tap the top of the 
retainer to seat the valve locks. 

(8) Install the engine cylinder head. 


HYDRAULIC TAPPETS 


Retain all the components in the same order as 
removed. 


REMOVAL | 

(1) Remove the engine cylinder head cover. 

(2) Remove the bridge and pivot assemblies and 
rocker arms by removing the capscrews at each 
bridge. Alternately loosen each capscrew, one turn at 
a time, to avoid damaging the bridges. 

(3) Remove the push rods. 

(4) Remove the tappets through the push rod open- 
ings in the cylinder block with a Hydraulic Valve 
Tappet Removal/Installation Tool (Fig. 34). 


HYDRAULIC VALVE TAPPET 


REMOVAL/ INSTALLATION 
TOOL 
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Fig. 34 Hydraulic Valve Tappet Removal— 
Installation Tool 
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INSTALLATION 

It is not necessary to charge the tappets with 
engine oil. They will charge themselves within a very 
short period of engine operation. | 

(1) Dip each tappet in Mopar Engine Oil Supple- 
ment, or equivalent. 

(2) Use Hydraulic Valve Tappet Removal/Installa- 
tion Tool to install each tappet in the same bore from 
where it was originally removed. 

(3) Install the push rods in their original locations. 

(4) Install the rocker arms and bridge and pivot 
assemblies at their original locations. Loosely install 
the capscrews at each bridge. | | 

(5) Tighten the capscrews alternately, one turn at 
a time, to avoid damaging the bridges. Tighten the 
capscrews to 28 N-m (21 ft. Ibs.) torque. © 

(6) Pour the remaining Mopar Engine Oil Supple- 
ment, or equivalent over the entire valve actuating 
assembly. The Mopar Engine Oil Supplement, or 
equivalent must remain with the engine oil for at 
least 1 609 km (1,000 miles). The oil supplement 
need not be drained until the next scheduled oil 
change. : 

(7) Install the engine cylinder head cover. 


VIBRATION DAMPER 


REMOVAL 

(1) Disconnect negative cable from battery. 

(2) Remove the serpentine drive belt and fan 
shroud. 

(3) Remove the vibration damper retaining bolt 
and washer. 

(4) Use Vibration Damper Removal Tool 7697 to 
remove the damper from the crankshaft (Fig. 35). 


VIBRATION DAMPER 
REMOVAL TOOL 
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Fig. 35 Vibration Damper Removal Tool 7697 
INSTALLATION | 
(1) Apply Mopar Silicone Rubber Adhesive Sealant 


to the keyway in the crankshaft and insert the key. 
With the key in position, align the keyway on the 


XJ 
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vibration damper hub with the crankshaft key and 
tap the damper onto the crankshaft. 

(2) Install the vibration damper retaining bolt and 
washer. 

(3) Tighten the damper retaining bolt to 108 N-m 
(80 ft. lbs.) torque. 

(4) Install the serpentine drive belt and tighten to 
the specified tension (refer to Group 7, Cooling Sys- 
tems for the proper specifications and procedures). 

(5) Connect negative cable to battery. 


TIMING CASE COVER 


REMOVAL 

(1) Disconnect negative cable from battery. 

(2) Remove the vibration damper. 

(3) Remove the fan and hub assembly and remove 
the fan shroud. 

(4) Remove the accessory drive brackets that are 
attached to the timing case cover. 

(5) Remove the A/C compressor (if equipped) and 
generator bracket assembly from the engine cylinder 
head and move to one side. 

(6) Remove the oil pan-to-timing case cover bolts 
and timing case cover-to-cylinder block bolts. 

(7) Remove the timing case cover and gasket from 
the engine. Make sure the tension spring and thrust 
pin do not fall out of the preload bolt. 

(8) Pry the crankshaft oil seal from the front of the 
timing case cover (Fig. 36). 


VIBRATION TIMING 
DAMPER CASE 
PULLEY COVER 


OIL 
SLINGER 





CRANKSHAFT 


OIL SEAL 59009-21 


Fig. 36 Timing Case Cover Components 


INSTALLATION 

Clean the timing case cover, oil pan and cylinder 
block gasket surfaces. 

(1) Install a new crankshaft oil seal in the timing 
case cover. The open end of the seal should be toward 
the inside of the cover. Support the cover at the seal 
area while installing the seal. Force it into position 
with Seal Installation Tool 6139. 

(2) Position the gasket on the cylinder block. 
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(3) Position the timing case cover on the oil pan 
gasket and the cylinder block. Make sure the tension 
spring and thrust pin are in place in the camshaft 
preload bolt. 

(4) Insert Timing Case Cover Alignment and Seal 
Installation Tool 6139 in the crankshaft opening in 
the cover (Fig. 37). 


TIMING CASE 

COVER ALIGNMENT 
AND SEAL INSTALLATION 
TOOL 








J9009-23 


tis: 37 Timing Case Cover Alignment and Seal 
Installation Too! 6139 


(5) Install the timing case cover-to-cylinder block 
and the oil pan-to-timing case cover bolts. 

(6) Tighten the 1/4 inch cover-to-block bolts to 7 
N-m (60 in. Ibs.) torque. Tighten the 5/16 inch front 
cover-to-block bolts to 22 N-m (192 in. lbs.) torque. 
Tighten the oil pan-to-cover 1/4 inch bolts to 14 N-m 
(120 in. lbs.) torque. Tighten the oil pan-to-cover 5/16 
inch bolts to 18 N-m (156 in. lbs.) torque. 

(7) Remove the cover alignment tool. 

(8) Apply a light film of engine oil on the vibration 
damper hub contact surface of the seal. 

(9) Apply Mopar Silicone Rubber Adhesive Sealant 
to the keyway in the crankshaft and insert the key. 
With the key inserted in the keyway in the crank- 
shaft, install the vibration damper, washer and bolt. 
Lubricate and tighten the bolt to 108 N-m (80 ft. Ibs.) 
torque. 

(10) Install the A/C compressor (if equipped) and 
generator bracket assembly. 

(11) Install the engine fan and hub assembly and 
shroud. 

(12) Install the serpentine drive belt and tighten 
to obtain the specified tension. 

(13) Connect negative cable to battery. 


TIMING CHAIN AND SPROCKETS 


REMOVAL 
(1) Disconnect negative cable from battery. 
(2) Remove the fan and shroud. 
(3) Remove the serpentine drive belt. 
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(4) Remove the crankshaft vibration damper. 

(5) Remove the timing case cover. 

(6) Rotate crankshaft until the “O” timing mark is 
closest to and on the center line with camshaft 
sprocket timing mark (Fig. 38). 


~CRANKSHAFT 
SPROCKET 


TIMING 
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Fig. 38 Crankshaft—Camshaft Alignment—Typical 


(7) Remove the oil slinger from the crankshaft. 

(8) Remove the tension spring and thrust pin from 
the preload bolt (Fig. 39). Remove the camshaft 
sprocket retaining preload bolt and washer. 


CAMSHAFT WASHER TENSION 
SPROCKET SPRING 
THRUST 
PIN 
Ea 
~ PRELOAD . 
BOLT J9109-177 


Fig. 39 Camshaft Sprocket Preload Bolt 


(9) Remove the crankshaft sprocket, 
sprocket and timing chain as an assembly. 
(10) Installation of the timing chain with the tim- 
ing marks on the crankshaft and camshaft sprockets 
properly aligned ensures correct valve timing. A worn 


camshaft 


or stretched timing chain will adversely affect valve 


timing. If the timing chain deflects more than 12.7 
mm (1/2 inch) replace it. The correct timing chain 
has 48 pins. A chain with more than 48 pins will 
cause excessive slack. 
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INSTALLATION 

Assemble the timing chain, crankshaft sprocket 
and camshaft sprocket with the timing marks 
aligned (Fig. 40). 

(1) Apply Mopar Silicone Rubber Adhesive Sealant 
to the keyway in the crankshaft and insert the key. 
With the key in the keyway on the crankshaft, install 
the assembly on the crankshaft and camshaft. 

(2) Install the camshaft sprocket retaining preload 
bolt and washer (Fig. 39). Tighten the preload bolt to 
108 N-m (80 ft. lbs.) torque. 

(3) To verify correct installation of the timing 
chain, turn the crankshaft to position the camshaft 
sprocket timing mark as shown in (Fig. 40). Count 
the number of chain pins between the timing marks 
of both sprockets. There must be 15 pins. 


CAMSHAFT 
* SPROCKET 





CRANKSHAFT 
SPROCKET 
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Fig. 40 Verify Sprocket—Chain Installation—Typical 


(4) Install the crankshaft oil slinger. 

(5) Replace the oil seal in the timing case cover. 

(6) Lubricate the tension spring, thrust pin and 
pin bore in the preload bolt with Mopar Engine Oil 
Supplement, or equivalent. Install the spring and 
thrust pin in the preload bolt head (Fig. 39). 

(7) Install the timing case cover and gasket. 

(8) With the key installed in the crankshaft key- 
way, install the vibration damper, washer and bolt. 
Lubricate and tighten the bolt to 108 N-m (80 ft. Ibs.) 
torque. 

(9) Install the serpentine drive belt aad Batten to 
the specified tension (refer to Group 7, Cooling Sys- 
tem for the proper procedure). 

(10) Install the fan and hub (or Aenpatel fan) 
assembly. Install the shroud. | 

(11) Connect negative cable to battery. 








CAMSHAFT 


REMOVAL 


WARNING: THE COOLANT IN A RECENTLY OPER- 
ATED ENGINE IS HOT AND’ PRESSURIZED. 
RELEASE THE PRESSURE BEFORE REMOVING 
THE DRAIN COCK, CAP AND DRAIN PLUGS. 


(1) Disconnect negative cable from battery. 

(2) Drain the cooling system. DO NOT waste reus- 
able coolant. If the solution is clean, drain it into a 
clean container for reuse. 

(3) Remove the radiator or radiator and condenser, 
if equipped with A/C (refer to Group 7, Cooling Sys- 
tem for the proper procedure). 

(4) Remove the air conditioner condenser and 
receiver/drier assembly as a charged unit, if equipped 
(refer to Group 24, Heating and Air Conditioning). 

(5) Remove the distributor cap and mark the posi- 
tion of the rotor. 

(6) Remove the distributor and ignition wires. 

(7) Remove the engine cylinder head cover. 

(8) Remove the rocker arms, bridges and pivots. 

(9) Remove the push rods. 

(10) Remove the engine cylinder head and gasket. 

(11) Remove the hydraulic valve tappets from the 
engine cylinder head. 

(12) Remove the vibration damper. 

(13) Remove the timing case cover. 

(14) Remove the timing chain dnd sprockets. 

(15) Remove the front bumper and/or grille, as 
required. : 

(16) Remove the camshaft (Fig. 41). 





CAMSHAFT“ — 


CRANKSHAFT _ 
19009-31 


Fig. 41 Camshaft 


INSTALLATION 

(1) Inspect the cam lobes for wear. 

(2) Inspect the bearing journals for uneven wear 
pattern or finish. 

(3) Inspect the bearings for wear. 


‘TION (Continued) 





(4) Inspect the distributor drive gear for wear. 

(5) If the camshaft appears to have been rubbing 
against the timing case cover, examine the oil pres- 
sure relief holes in the rear cam journal. The oil 
pressure relief holes must be free of debris. 

(6) Lubricate the camshaft with pronae Engine Oil - 
Supplement, or equivalent. 

(7) Carefully install the camshaft to prevent dam- 
age to the camshaft bearings (Fig. 41). 

(8) Install the timing chain, crankshaft sprocket 
and camshaft sprocket with the timing marks 
aligned. 

(9) Install the camshaft sprocket retaining preload — 
bolt. Tighten the bolt to 108 N-m (80 ft. Ibs.) torque. — 

(10) Lubricate the tension spring, the thrust pin 
and the pin bore in the preload bolt with Mopar 
Engine Oil Supplement, or equivalent. Install the 
spring and thrust pin in the preload bolt head. 

(11) Install the timing case cover with a replace- 
ment oil seal (Fig. 42). Refer to Timing Case Cover 
Installation. | 

(12) Install the vibration damper (Fig. 42). 


VIBRATION TIMING 
DAMPER CASE 
PULLEY COVER 


OIL 
SLINGER 





CRANKSHAFT 


OIL SEAL 59009-21 


Fig. 42 Timing Case Cover Components 


(13) Install the hydraulic valve tappets. 

(14) Install the engine cylinder head. 

(15) Install the push rods. 

(16) Install the rocker arms and pivot and bridge 
assemblies. Tighten each of the capscrews for each 
bridge alternately, one turn at a time, to avoid dam- 
aging the bridge. 

(17) Install the engine cylinder head cover. 7 

(18) Position the oil pump gear. Refer to Distribu- 
tor in the Component Removal/Installation section of 
Group 8D, Ignition Systems. 

(19) Install the distributor and ignition wires. 
Refer to Distributor in the Component Removal/In- 
stallation section of Group 8D, Ignition Systems. 
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REMOVAL AND INSTALLATION (Continued) 


(20) Install the serpentine drive belt and tighten 
to the specified tension (refer to Group 7, Cooling 
System for the proper procedure). 


NOTE: During installation, lubricate the hydraulic 
valve tappets and all valve components with Mopar 
Engine Oil Supplement, or equivalent. The Mopar 
Engine Oil Supplement, or equivalent must remain 
with the engine oil for at least 1 609 km (1,000 
miles). The oil supplement need not be drained until 
the next scheduled oil change. 


(21) Install the A/C condenser and receiver/drier 
~ assembly, if equipped (refer to Group 24, Heating and 
Air Conditioning). 


CAUTION: Both service valves must be opened 
_ before the air conditioning system is operated. 


(22) Install the radiator, connect the hoses and fill 
the cooling system to the specified level (refer to 
Group 7, Cooling System for the proper procedure). 

(23) Check the ignition timing and adjust as nec- 
essary. 

(24) Install the grille and bumper, if removed. 

(25) Connect negative cable to battery. 


CAMSHAFT PIN REPLACEMENT 
_ REMOVAL 


WARNING: DO NOT LOOSEN THE RADIATOR 
DRAIN COCK WITH THE SYSTEM HOT AND PRES- 
SURIZED BECAUSE SERIOUS BURNS FROM COOL- 
ANT CAN OCCUR. 


(1) Disconnect negative cable from battery. 

(2) Drain the radiator. DO NOT waste reusable 
coolant. Drain the coolant into a clean container. 

(3) Remove the fan and shroud. 

(4) Disconnect the radiator overflow tube, radiator 
hoses, automatic transmission fluid cooler pipes (if 
equipped). 

(5) Remove the radiator. 

(6) If equipped with air conditioning: 


CAUTION: DO NOT loosen or disconnect any air 
conditioner system fittings. Move the condenser 
and receiver/drier aside as a complete assembly. 


(a) Remove the A/C compressor serpentine drive 
belt idler pulley. | | 

(b) Disconnect and remove the generator. 

(c) Remove the A/C condenser attaching bolts 
and move the condenser and receiver/drier assem- 
bly up and out of the way. 

(7) Remove the serpentine drive belt. 
(8) Remove the crankshaft vibration damper. 
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(9) Remove the timing case cover. Clean the gasket 
material from the cover. 

(10) Remove the thrust pin and tension spring 
from the preload bolt head. | 

(11) Rotate crankshaft until the crankshaft 

sprocket timing mark is closest to and on the center 

line with the camshaft EpFOcheS timing mark (Fig. 
43). 


CRANKSHAFT 
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Fig. 43 Timing Chain Alignment—Typical 


(12) Remove the camshaft sprocket preload retain- 
ing bolt and washer. 

(13) Remove the crankshaft oil slinger. | 
(14) Remove the sprockets and chain as an assem- 
bly. 


CAUTION: The following procedural step must be 
accomplished to prevent the camshaft from damag- 
ing the rear camshaft plug during pin installation. 


(15) Inspect the damaged camshaft pin. 

(16) If the pin is a spring-type pin, remove the bro- 
ken pin by inserting a self-tapping screw into the pin 
and carefully pulling the pin from the camshaft. 

(17) If the pin is a dowel-type pin, center-punch it. 
Ensure the exact center is located when center- 
punching the pin. 


CAUTION: Cover the opened oil pan area to pre- 
vent metal chips from entering the pan. 


(18) Drill into the pin center with a 4 mm (5/32 
inch) drill bit. 

(19) Insert a self-tapping screw into the drilled pin 
and carefully pull the pin from the camshaft. | 


CAMSHAFT BEARINGS 

The camshaft rotates within four steel- shelled, 
babbitt-lined bearings that are pressed into the cyl- 
inder block and then line reamed. The camshaft 
bearing bores and bearing diameters are not the 
same size. They are stepped down in 0.254 mm 


REMOVAL AND INSTALLATION (Continued) 


(0.010 inch) increments from the front bearing (larg- 
est) to the rear bearing (smallest). This permits eas- 
ier removal and installation of the camshaft. The 
camshaft bearings are pressure lubricated. 


NOTE: It is not advisable to attempt to replace 
camshaft bearings unless special removal and 
installation tools are available. | 


Camshaft end play is maintained by the load 
placed on the camshaft by the sprocket pee bolt 
tension spring and thrust om 


INSTALLATION 

(1) Clean the camshaft pin hole. 

(2) Compress the center of the replacement spring 
pin with vise grips. 

(3) Carefully drive the pin into the camshaft pin 
hole until it is seated. . 

(4) Install the camshaft sprocket, crankshaft 
sprocket and timing chain with the timing marks 
aligned (Fig. 43). 

(5) To verify correct installation of the timing 
chain, turn the crankshaft to position the camshaft 
sprocket timing mark as shown in (Fig. 44). Count 
the number of chain pins between the timing marks 
of both sprockets. There must be 15 pins. | 


CAMSHAFT 
SPROCKET 
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Fig. 44 Verify Crankshaft—Camshaft Installation— 
Typical 


(6) Install the crankshaft oil slinger. 

(7) Tighten the camshaft sprocket pees bolt to 
108 N-m (80 ft. lbs.) torque. 

(8) Check the valve timing. 
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(9) Lubricate the tension spring, the thrust pin 
and the pin bore in the preload bolt with Mopar 
Engine Oil Supplement, or equivalent. Install the 
spring and thrust pin in the preload bolt head. 

(10) Coat both sides of the replacement timing 
case cover gasket with gasket sealer. Apply a 3 mm 
(1/8 inch) bead of Mopar Silicone Rubber Adhesive 
Sealant, or equivalent to the joint formed at the oil 
pan and cylinder block. 

(11) Position the timing case cover on the oil pan 
gasket and the cylinder block. | 

(12) Place Timing Case Cover Alignment and Seal 
Installation Tool 6139 in the crankshaft opening in 
the cover (Fig. 45). 


TIMING CASE 

COVER ALIGNMENT 
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TOOL 
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Fig. 45 Timing Case Cover Alignment and Seal 
Installation Tool 6139 


(13) Install the timing case cover-to-cylinder block 
bolts. Install the oil pan-to-timing case cover bolts. 
(14) Tighten the 1/4 inch cover-to-block bolts to 7 
N-m (60 in. Ibs.) torque. Tighten the 5/16 inch front 
cover-to-block bolts to 22 N-m (192 in. lbs.) torque. 
Tighten the oil pan-to-cover 1/4 inch bolts to 14 N-m 
(120 in. lbs.) torque. Tighten the oil pan-to-cover 5/16 
inch bolts to 18 N-m (156 in. lbs.) torque. 
(15) Remove the cover alignment tool and metal a 
replacement oil seal into the cover. 
(16) Install the vibration damper on the crank- 7 
shaft. 
(17) Lubricate and tighten the damper Balt to 108 
N-m (80 ft. lbs.) torque. 
(18) If equipped with air conditioning: 
(a) Install the A/C roe serpentine drive 
belt idler pulley. | 
(b) Install the generator. 
(c) Install the A/C condenser and receiver/drier 
assembly. 
(19) Install the serpentine drive belt on the pulleys 
and tighten (refer to Group 7, Cooling System for the 
specifications and procedures). | 
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REMOVAL AND INSTALLATION (Continued) 


(20) Install the radiator. Connect the radiator 
hoses and automatic transmission fluid cooler pipes, 
if equipped. Fill the cooling system. 

(21) Install the fan and shroud. 

(22) Connect negative cable to battery. 


CRANKSHAFT MAIN BEARINGS 


REMOVAL 

(1) Disconnect negative cable from battery. 

(2) Remove the spark plugs. 

(3) Raise the vehicle. | 

(4) Remove the oil pan and oil pump. 

(5) Remove only one main bearing cap and lower 
insert at a time (Fig. 46). 


CONNECTING 
ROD JOURNAL 





MAIN BEARING CAPS J8909-144 


Fig. 46 Removing Main Bearing Caps and Lower 
| Inserts 


(6) Remove the lower insert from the bearing cap. 

(7) Remove the upper insert by LOOSENING (DO 
NOT REMOVE) all of the other bearing caps. Now 
~ insert a small cotter pin tool in the crankshaft jour- 
nal oil hole. Bend the cotter pin as illustrated to fab- 
ricate the tool (Fig. 47). With the cotter pin tool in 
place, rotate the crankshaft so that the upper bear- 
ing insert will rotate in the direction of its locking 
tab. Because there is no hole in the No.3 main jour- 
nal, use a tongue depressor or similar soft-faced tool 
to remove the bearing insert (Fig. 47). After moving 
the insert approximately 25 mm (1 inch), it can be 
removed by applying pressure under the tab. 

(8) Using the same procedure described above, 
remove the remaining bearing inserts one at a time 
for inspection. 





Fig. 47 Removing Upper Inserts 


INSTALLATION 

(1) Lubricate the bearing surface of each insert 
with engine oil. 

(2) Loosen all the main bearing caps. Install the 
main bearing upper inserts. 

(3) Install the lower bearing inserts into the main 
bearing caps. . 

(4) Install the main bearing cap(s) and lower 
insert(s). 

(5) Tighten the bolts of caps 1, 2, 4, 5, 6, and 7 to 
54 N-m (40 ft. lbs.) torque. Now tighten these bolts to 
95 N-m (70 ft. lbs.) torque. Finally, tighten these 
bolts to 108 N-m (80 ft. lbs.) torque. 

(6) Push the crankshaft forward and backward. 
Load the crankshaft front or rear and tighten cap 
bolt No.3 to 54 N-m (40 ft. lbs.) torque. Then tighten 
to 95 N-m (70 ft. lbs.) torque and finally tighten to 
108 N-m (80 ft. lbs.) torque. 

(7) Rotate the crankshaft after tightening each 
main bearing cap to ensure the crankshaft rotates 
freely. 

(8) Check crankshaft end play. Crankshaft end 
play is controlled by the thrust bearing which is 
flange and installed at the No.2 main bearing posi- 
tion. 

(a) Attach a magnetic base dial indicator to the 
cylinder block at either the front or rear of the 
engine. 

(b) Position the dial indicator rod so that it is 
parallel to the center line of the crankshaft. 

(c) Pry the crankshaft forward, position the dial 
indicator to zero. 


REMOVAL AND INSTALLATION (Continued) 


(d) Pry the crankshaft forward and backward. 
Note the dial indicator readings. End play is the 
difference between the high and low measurements 
(Fig. 48). Correct end play is 0.038-0.165 mm 
(0.0015-0.0065 inch). The desired specifications are 
0.051-0.064 mm (0.002-0.0025 inch). 

(e) If end play is not within specification, inspect 
crankshaft thrust faces for wear. If no wear is 
apparent, replace the thrust bearing and measure 
end play. If end play is still not within specifica- 
tion, replace the crankshaft. 


DIAL 
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Fig. 48 Crankshaft End Play Measurement 


(9) If the crankshaft was removed, install the 
crankshaft into the cylinder block (refer to Cylinder 
Block - Assemble). 

(10) Install the oil pan. 

(11) Install the drain plug. Tighten the plug to 34 
N-m (25 ft. lbs.) torque. 

(12) Lower the vehicle. 

(13) Install the spark plugs. Tighten the plugs to 
37 N-m (27 ft. lbs.) torque. 

(14) Fill the oil pan with engine oil to the full 
mark on the dipstick level. 

(15) Connect negative cable to battery. 


OIL PAN 


REMOVAL 

(1) Disconnect negative cable from battery. 

(2) Raise the vehicle. 

(3) Remove the oil pan drain plug and drain the 
engine oil. 

(4) Disconnect the exhaust pipe at the exhaust 
manifold. 

(5) Disconnect the exhaust hanger at the catalytic 
converter and lower the pipe. 

(6) Remove the starter motor. 

(7) Remove the engine flywheel and transmission 
torque converter housing access cover. 
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(8) If equipped with an oil level sensor, disconnect 
the sensor. 

(9) Position a jack stand directly under the engine 
vibration damper. 

(10) Place a piece of wood (2 x 2) between the jack 
stand and the engine vibration damper. 

(11) Remove the engine mount through bolts. 

(12) Using the jack stand, raise the engine until 
adequate clearance is obtained to remove the oil pan. 

(13) Remove the oil pan bolts. Carefully slide the 
oil pan and gasket to the rear. If equipped with an oil 
level sensor, take care not to damage the sensor. 


INSTALLATION 

(1) Clean the block and pan gasket surfaces. 

(2) Fabricate 4 alignment dowels from 1 1/2 x 1/4 
inch bolts. Cut the head off the bolts and cut a slot 
into the top of the dowel. This will allow easier 
installation and removal with a screwdriver (Fig. 49). 


1/4” x 1 1/2" BOLT 





DOWEL 





SLOT 19209-6x 


Fig. 49 Fabrication of Alignment Dowels 


(3) Install two dowels in the timing case cover. 
Install the other two dowels in the Sed block 
(Fig. 50). 


DOWEL HOLES CYLINDER 


BLOCK 
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Fig. 50 Position of Dowels in Cylinder Block 


(4) Slide the one-piece gasket over the dowels and 
onto the block and timing case cover. 
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(5) Position the oil pan over the dowels and onto 
the gasket. If equipped with an oil level sensor, take 
care not to damage the sensor. 

(6) Install the 1/4 inch oil pan bolts. Tighten these 
bolts to 14 N-m (120 in. lbs.) torque. Install the 5/16 
inch oil pan bolts (Fig. 51). Tighten these bolts to 18 
N-m (156 in. lbs.) torque. 


5116” BOLTS 
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Fig. 51 Position of 5/16 inch Oil Pan Bolis 


(7) Remove the dowels. Install the remaining 1/4 
inch oil pan bolts. Tighten these bolts to 14 N-m (120 
in. lbs.) torque. 

(8) Lower the engine until it is properly located on 
the engine mounts. 

(9) Install the through bolts and tighten the nuts. 

(10) Lower the jack stand and remove the piece of 
wood. 

(11) Install the engine flywheel and transmission 
torque converter housing access cover. 

(12) Install the engine starter motor. 

(13) Connect the exhaust pipe to the ene and to 
the engine exhaust manifold. 

(14) Install the oil pan drain plug (Fig. 51). 
Tighten the plug to 34 N-m (25 ft. lbs.) torque. 

(15) Lower the vehicle. 

(16) Connect negative cable to battery. 

(17) Fill the oil pan with engine oil to the specified 
level. 


WARNING: USE EXTREME CAUTION WHEN THE 
ENGINE IS OPERATING. DO NOT STAND IN A 
DIRECT LINE WITH THE FAN. DO NOT PUT YOUR 
HANDS NEAR THE PULLEYS, BELTS OR FAN. DO 
NOT WEAR LOOSE CLOTHING. 


(18) Start the engine and inspect for leaks. 
PISTONS AND CONNECTING RODS 


(1) Remove the engine cylinder head cover. 

(2) Remove the rocker arms, bridges and pivots. 

(3) Remove the push rods. 

(4) Remove the engine cylinder head. 

(5) Position the pistons one at a time near the bot- 
tom of the stroke. Use a ridge reamer to remove the 
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ridge from the top end of the cylinder walls. Use a 
protective cloth to collect the cuttings. 

(6) Raise the vehicle. 

(7) Drain the engine oil. 

(8) Remove the oil pan and gasket. 

(9) Remove the connecting rod bearing caps and 
inserts. Mark the caps and rods with the cylinder 
bore location. The connecting rods and caps are 
stamped with a two letter combination (Fig. 52). 
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Fig. 52 Stamped Connecting Rods and Caps 


(10) Lower the vehicle until it is about 2 feet from 
the floor. | 


CAUTION: Ensure that the connecting rod bolts 
DO NOT scratch the crankshaft journals or cylinder 
walls. Short pieces of rubber hose, slipped over the 
rod bolts will provide protection during removal. 


(11) Have an assistant push the piston and con- 
necting rod assemblies up and through the top of the 
cylinder bores (Fig. 53). 


INSTALLATION 

(1) Clean the cylinder bores dhoeonehiy Apply a 
light film of clean engine oil to the bores with a clean 
lint-free cloth. 

(2) Install the piston rings on the pistons if 
removed. 

(3) Lubricate the piston and rings with clean 
engine oil. 


CAUTION: Ensure that connecting rod bolts DO 
NOT scratch the crankshaft journals or cylinder 


- walls. Short pieces of rubber hose slipped over the 


connecting rod bolts will provide protection during 
installation. 


(4) Use a piston ring compressor to install the con- 
necting rod and piston assemblies through the top of 
the cylinder bores (Fig. 54). 
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Fig. 53 Removal of Connecting Rod and Piston 
Assembly 


(5) Ensure the arrow on the piston top points to 
the front of the engine (Fig. 54). 
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Fig. 54 Rod and Piston Assembly Installation 


(6) Raise the vehicle. 

(7) Each bearing insert is fitted to its respective 
journal to obtain the specified clearance between the 
bearing and the journal. In production, the select fit 
is obtained by using various-sized, color-coded bear- 
ing inserts as listed in the Connecting Rod Bearing 
Fitting Chart. The color code appears on the edge of 
the bearing insert. The size is not stamped on inserts 
used for production of engines. | 

(8) The rod journal is identified during the engine 
production by a color-coded paint mark on the adja- 
cent cheek or counterweight toward the flange (rear) 
end of the crankshaft. The color codes used to indi- 


cate journal sizes are listed in the Connecting Rod 
Bearing Fitting Chart. | 

(9) When required, upper and lower bearing 
inserts of different sizes may be used as a pair (refer 
to Connecting Rod Bearing Fitting Chart). A stan- 
dard size insert is sometimes used in combination 
with a 0.025 mm (0.001 inch) undersize insert to 
reduce clearance 0.013 mm (0.0005 inch). 


CAUTION: DO NOT intermix bearing caps. Each 
connecting rod and bearing cap are stamped with 
the cylinder number. The stamp is located on a 
machined surface adjacent to the oil squirt hole 
that faces the camshaft side of the cylinder block. 


(10) Install the connecting rod bearing caps and 
inserts in the same positions as removed. 


CAUTION: Verify that the oil squirt holes in the 
rods face the camshaft and that the arrows on the 
pistons face the front of the engine. | 


(11) Install the oil pan and gaskets as outlined in 
the installation procedure. 

(12) Lower the vehicle. 

(13) Install the engine cylinder head, push rods, 
rocker arms, bridges, pivots and engine cylinder head 
cover. 

(14) Fill the crankcase with engine oil. 


REAR MAIN OIL SEALS | 


The crankshaft rear main bearing oil seal consists 


_of two half pieces of viton with a single lip that effec- 


tively seals the rear of the crankshaft. Replace the 
upper and lower seal halves as a unit to ensure leak- 
free operation. 


REMOVAL 

(1) Remove the engine flywheel or converter drive 
plate. 

(2) Remove the oil pan. 

(3) Remove the rear main bearing cap (No.7). 

(4) Push the upper seal out of the groove. Ensure 
that the crankshaft and seal groove are not damaged. 

(5) Remove the lower half of the seal from the 
bearing cap. | | 


INSTALLATION 

(1) Wipe the seal surface area of the crankshaft 
until it is clean. 

(2) Apply a thin coat of engine oil. 

(3) Coat the lip of the seal with engine oil. — 

(4) Carefully position the upper seal into the 
groove in the cylinder block. The lip of the seal faces 
toward the front of the engine. 

(5) Piace the lower half of the seal into bearing cap 
No.7 (Fig. 55). 
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REMOVAL AND INSTALLATION (Continued) 


(6) Coat the outer curved surface of the lower seal 
with soap and the lip of the seal with engine oil (Fig. 
55). | 


REAR MAIN BEARING SEAL 







BEARING 
CAP 


BEARING 


CAP J8909-169 


Fig. 55 Rear Main Bearing Oil Seal 


(7) Position the lower seal into the bearing cap 
recess and seat it firmly. Be sure the seal is flush 
with the cylinder block pan rail. 

(8) Apply Loctite 518, or equivalent on the rear 
bearing cap (Fig. 56). The bead should be 3 mm 
(0.125 in) thick. DO NOT apply Loctite 518, or equiv- 
alent to the lip of the seal. 


19 mm 


— >(0.75 in) = 


UTILS 116 mm (0.25 in) 


O/T 






LOCTITE 518 
(OR EQUIVALENT) 


% 8 
{ g 


REAR MAIN 
BEARING CAP 
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Fig. 56 Location of Loctite 518 (or equivalent) 
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(9) Install the rear main bearing cap. DO NOT 
strike the cap more than twice for proper engage- 
ment. 

(10) Tighten all main bearing bolts to 108 N-m (80 
ft. lbs.) torque. 

(11) Install the oil pan gasket and oil pan. 

(12) Install the engine flywheel or converter drive 
plate. : 


OIL PUMP 


A gear-type oil pump is mounted at the underside 
of the cylinder block opposite the No.4 main bearing. 

The pump incorporates a nonadjustable pressure 
relief valve to limit maximum pressure to 517 kPa 
(75 psi). In the relief position, the valve permits oil to 
bypass through a passage in the pump body to the 
inlet side of the pump. 

Oil pump removal or replacement will not affect 
the distributor timing because the distributor drive 
gear remains in mesh with the camshaft gear. 


REMOVAL 

(1) Drain the engine oil. 

(2) Remove the oil pan. 

(3) Remove the pump-to-cylinder block attaching 
bolts. Remove the pump assembly with gasket (Fig. 
57). 


CAUTION: If the oil pump is not to be serviced, DO 
NOT disturb position of oil inlet tube and strainer 
assembly in pump body. If the tube is moved within 
the pump body, a replacement tube and strainer 
assembly must be installed to assure an airtight 
seal. 


INSTALLATION 

(1) Install the oil pump on the cylinder block using 
a replacement gasket. Tighten the bolts to 23 N-m 
(17 ft. lbs.) torque. 

(2) Install the oil pan. 

(3) Fill the oil pan with oil to the specified level. 


TIMING CASE COVER OIL SEAL 


This procedure is done with the timing case cover 
installed. 


REMOVAL 
(1) Disconnect negative cable from battery. 

(2) Remove the serpentine drive belt. © 

(3) Remove the vibration damper. 

(4) Remove the radiator shroud. 

(5) Carefully remove the oil seal. Make sure seal 
bore is clean. | 
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REMOVAL AND INSTALLATION (Continued) 


OIL FILTER 
ADAPTOR 






BLOCK 


STRAINER _ 


ATTACHING 
ASSEMBLY | 


BOLTS J9509-85 


| Fig. 57 Oil Pump Assembly 


INSTALLATION 
(1) Position the replacement oil seal on Timing 
Case Cover Alignment and Seal Installation Tool 
6139 with seal open end facing inward. Apply a light 
film of Perfect Seal, or equivalent, on the outside 
diameter of the seal. Lightly coat the crankshaft with 
engine oil. > es 
(2) Position the tool and seal over the end of the 
crankshaft and insert a draw screw tool into Seal 
Installation Tool 6139 (Fig. 58). Tighten the nut 
against the tool until it contacts the cover. 


A SCREW TOOL 
=~ 
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Fig. 58 Timing Case Cover Oil Seal Installation 


_ (3) Remove the tools. Apply a light film of engine 
oil on the vibration damper hub contact surface of 
the seal. 


heads. 
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(4) Apply Mopar Silicone Rubber Adhesive Sealant 
to the keyway in the crankshaft and insert the key. 
With the key inserted in the keyway in the crank- 


shaft, install the vibration damper, washer and bolt. 


Lubricate and tighten the bolt to 108 N-m (80 ft. lbs.) 
torque. i 

(5) Install the serpentine belt and tighten to the 
specified tension (refer to Group 7, Cooling Systems 
for the proper specifications and procedures). 

(6) Install the radiator shroud. 

(7) Connect negative cable to battery. 


DISASSEMBLY AND ASSEMBLY 
VALVE SERVICE 


Clean all carbon deposits from the combustion 
chambers, valve ports, valve stems, valve stem 
guides and head. - 

Clean all grime and gasket material from the 
engine cylinder head machined gasket surface. 

Inspect for cracks in the combustion chambers and 
valve ports. _ - De 

Inspect for cracks on the exhaust seat. | 
Inspect for cracks in the gasket surface at each 
coolant passage. | baton 
Inspect valves for burned, cracked or warped _ 


Inspect for scuffed or bent valve stems. 
Replace valves displaying any damage. — 


VALVE REFACING | 
(1) Use a valve refacing machine to reface the _ 
intake and exhaust valves to the specified angle. 
(2) After refacing, a margin of at least 0.787 mm 
(0.031 inch) must remain (Fig. 59). If the margin is 
less than 0.787 mm (0.031 inch), the valve must be 


replaced. 


VALVE MARGIN _ 





INCORRECT VALVE FACING 


Fig. 59 Valve Facing Margin . 


VALVE SEAT REFACING 

(1) Install a pilot of the correct size in the valve 
guide bore. Reface the valve seat to the specified 
angle with a good dressing stone. Remove only 
enough metal to provide a smooth finish. 

(2) Use tapered stones to obtain the specified seat 
width when required. 

(3) Control valve seat runout to a maximum of 
0.0635 mm (0.0025 in.) (Fig. 60). . 


DIAL 
—— |NDICATOR 










Fig. 60 Measurement of Valve Seat Runout 


VALVE STEM OIL SEAL REPLACEMENT 

Valve stem oil seals are installed on each valve 
stem to prevent rocker arm lubricating oil from 
entering the combustion chamber through the valve 
guide bores. One seal is marked INT (intake valve) 
and the other is marked EXH (exhaust valve). 

Replace the oil seals whenever valve service is per- 
formed or if the seals have deteriorated. 


VALVE GUIDES 

The valve guides are an integral part of the engine 
cylinder head and are not replaceable. 

When the valve stem guide clearance is excessive, 
the valve guide bores must be reamed oversize. Ser- 
vice valves with oversize stems are available in 0.076 
mm (0.003 inch) and 0.381 mm (0.015 inch) ‘incre- 
ments. : 

Corresponding oversize valve stem seals are also 
available and must be used with valves having 0.381 
mm (0.015 inch) oversize stems. : 


NOTE: If the valve guides are reamed oversize, the 
valve seats must be ground to ensure that the valve 
seat is concentric to the valve guide. 


VALVE STEM-TO-GUIDE CLEARANCE 
MEASUREMENT a 

Valve stem-to-guide clearance may be measured by 
either of the following two methods. 


IBLY (Continued) 
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PREFERRED METHOD 


(1) Remove the valve from the head. 

(2) Clean the valve stem guide bore with solvent 
and a bristle brush. - 

(3) Insert a telescoping gauge into the valve stem 
guide bore approximately 9.525 mm (.375 inch) from 
the valve spring side of the head (Fig. 61). 






GAUGE 
9.525 MM 
(3/8 INCH) 
4 VALVE 
STEM 
GUIDE 
CYLINDER 
HEAD 
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Fig. 61 Measurement of Valve Guide Bore Diameter 


(4) Remove and measure telescoping gauge with a 
micrometer. 

(5) Repeat the measurement with contacts length- 
wise to engine cylinder head. | 

(6) Compare the crosswise to lengthwise measure- 
ments to determine out-of-roundness. If the measure- 
ments differ by more than 0.06385 mm (0.0025 in.), 
ream the guide bore to accommodate an oversize 
valve stem. , 

(7) Compare the measured valve guide bore diam- 
eter with specifications (7.95-7.97 mm or 0.313-0.314 
inch). If the measurement differs from specification 
by more than 0.076 mm (0.003 inch), ream the guide 
bore to accommodate an oversize valve stem. 


ALTERNATIVE METHOD > 


(1) Use a dial indicator to measure the lateral 
movement of the valve stem (stem-to-guide clear- 
ance). This must be done with the valve installed in 
its guide and just off the valve seat (Fig. 62). 

(2) Correct clearance is 0.025-0.0762 mm 
(0.001-0.003 inch). If indicated movement exceeds the 
specification ream the valve guide to accommodate 
an oversize valve stem. | ) | 


XJ —— 


DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: Valve seats must be ground after reaming 
the valve guides to ensure that the valve seat is 
concentric to the valve guide. 





DIAL INDICATOR 19009-16 
Fig. 62 Measurement of Lateral Movement of Valve 
Stem 


VALVE SPRING TENSION TEST 

Use a universal Valve Spring Tester and a torque 
wrench to test each valve spring for the specified ten- 
sion value (Fig. 63). 

Replace valve springs that are not within specifica- 
tions. 






TORQUE 
WRENCH 


VALVE SPRING 
TESTER 
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Fig. 63 Valve Spring Tester 
CYLINDER BLOCK 


DISASSEMBLY 

Refer to the applicable sections for detailed 
instructions. 

(1) Drain the engine oil. Remove and discard the 
oil filter. 

(2) Remove the water pump from the cylinder 
block. , 3 

(3) Remove the vibration damper. 
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(4) Remove the timing case cover and lay the cover 
upside down. 

(5) Position a drift punch into the slot in the back 
of the cover and tap the old seal out. 

(6) Remove the oil slinger from crankshaft. 

(7) Remove the camshaft retaining bolt and 
remove the sprockets and chain as an assembly. 

(8) Remove the camshaft. 2 

(9) Remove the oil pan and gasket. 

(10) Remove the front and rear oil galley plugs. 

(11) Remove the oil pump. 

(12) Remove the connecting rods and the pistons. 
Remove the connecting rod and piston assemblies 
through the top of the cylinder bores. 

(13) Remove the crankshaft. 


ASSEMBLY 

Refer to the applicable sections for detailed 
instructions. 

(1) Install the crankshaft. 

(2) Install the connecting rods and the pistons 
through the top of the cylinder bores. | 

(3) Install the oil pump. . 

(4) Install the oil pan and gasket. 

(5) Install the camshaft. _ 

(6) Install the sprockets and chain as an assembly. 

(7) Install the oil slinger from the crankshaft. 

(8) Install the timing case cover seal. 

(9) Install the timing case cover. 

(10) Install the vibration damper. 

(11) Install the water pump. Tighten the mounting 
bolts to 31 N-m (270 in. lbs.) torque. 

(12) Lubricate the oil filter seal with clean engine 
oil. Tighten oil filter to 18 N-m (13 ft. lbs.) torque. 

(13) Install the engine into the vehicle. 

(14) Fill the engine with clean lubrication oil (refer 
to Group 0, Lubrication and Maintenance). 

(15) Fill the cooling system. 


CLEANING AND INSPECTION | 
ENGINE CYLINDER HEAD 


CLEANING 

Thoroughly clean the engine cylinder head and cyl- 
inder block mating surfaces. Clean the intake and 
engine exhaust manifold and engine cylinder head 
mating surfaces. Remove all gasket material and car- 
bon. | 

Check to ensure that no coolant or foreign material 
has fallen into the tappet bore area. 

Remove the carbon deposits from the combustion 
chambers and top of the pistons. 





co a ae slides and ples gauge to check the 
flatness of the engine cylinder head and block mating 
surfaces. 


ENGI NE CYLI NDER HEAD COVER 


Remove any original sealer from the cover sealing 
surface of the engine cylinder head and clean the 
surface using a fabric cleaner. 

Remove all residue from the sealing surface using 
a clean, dry cloth. 





INSPECTION | 

Inspect the engine cylinder head cover for cracks. 
Replace the cover, if cracked. 

The original dark grey gasket material should 
NOT be removed. If sections of the gasket material 
are missing or are compressed, replace the engine 
cylinder head cover. However, sections with minor 
damage such as small cracks, cuts or chips may be 
repaired with a hand held applicator. The new mate- 
rial must be smoothed over to maintain gasket 
height. Allow the gasket material to cure prior to 
engine cylinder head cover installation. 


ROCKER ARMS AND PUSH RODS 


CLEANING 
Clean all the components with cleaning solvent. 
Use compressed air to blow out the oil passages in 
the rocker arms and push rods. 


INSPECTION — , 

Inspect the pivot surface area of each rocker arm. 
Replace any that are scuffed, pitted, cracked or 
excessively worn. 

Inspect the valve stem tip contact surface of each 
rocker arm and aaa any rocker arm that is s deeply 
pitted. 

Inspect each push rod end fe excessive wear and 
replace as required. If any push rod is excessively 
worn because of lack of oil, replace it and inspect the 
corresponding hydraulic tappet for excessive wear. 

Inspect the push rods for straightness by rolling 
them on a flat surface or by shining a light between 
the push rod and the flat surface. 

A wear pattern along the length of the Suse rod is 
not normal. Inspect the engine cylinder head for 
obstruction if this condition exists. 


HYDRAULIC TAPPETS 


CLEANING 
Clean each tappet assembly in cleaning solvent to 
remove all varnish, gum and sludge deposits. 





INSPECTION 

Inspect for indications” of sculnae on the aide and 
base of each tappet body. : 

Inspect each tappet base for concave wear with a 
straightedge positioned across the base. If the base is 
concave, the corresponding lobe on the camshaft is 
also worn. Replace the camshaft and defective tap- 
pets. 


LEAK-DOWN TEST 

After cleaning and inspection, test each tappet for 
specified leak-down rate tolerance to ensure zero-lash 
operation (Fig. 64). 

Swing the weighted arm of the hydraulic wives tap- 
pet tester away from the ram of the Leak-Down 
Tester. 

(1) Place a 7.925-7.950 mm (0.312-0.313 inch) 
diameter ball bearing on the plunger cap of the tap- 
pet. 

(2) Lift the ram and position the tappet (with the 
ball bearing) inside the tester cup. 

(3) Lower the ram, then adjust the nose of the ram 
until it contacts the ball bearing. DO NOT tighten 
the hex nut on the ram. 

(4) Fill the tester cup with hydraulic valve tappet 
test oil until the tappet is completely submerged. 

(5) Swing the weighted arm onto the push rod and 
pump the tappet plunger up and down to remove air. 
When the air bubbles cease, swing the weighted arm 
away and allow the plunger to rise to the normal 
position. 

(6) Adjust the nose of the ram to align the pointer 
with the SET mark on the scale of the tester and 
tighten the hex nut. 

(7) Slowly swing the weighted arm onto the push 
rod. 

(8) Rotate the cup by turning the handle at the 
base of the tester clockwise one revolution every 2 
seconds. 

(9) Observe the leak-down time interval from the 
instant the pointer aligns with the START mark on 
the scale until the pointer aligns with the 0.125 
mark. A normally functioning tappet will require 
20-110 seconds to leak-down. Discard tappets with 
leak-down time interval not within this specification. 


CYLINDER BLOCK 


CLEANING 

Thoroughly clean the oil pan and engine ask gas- 
ket surfaces. | 

Use compressed air to clean out: 

e The galley at the oil filter adaptor hole, the filter 
bypass hole. 

e The front and rear oil galley holes. 

e The feed holes for the crankshaft main bearings. 


CLEANING AND INSPECTION (Continued) 


POINTER EIGHTED ARM 





HANDLE 
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Fig. 64 Leak-Down Tester 


Once the block has been completely cleaned, apply 
Loctite PST pipe sealant with Teflon 592 to the 
threads of the front and rear oil galley plugs. Tighten 
the plugs to 41 N-m (80 ft. Ibs.) torque. 


INSPECTION—CYLINDER BORE 

(1) It is mandatory to use a dial bore gauge to 
measure each cylinder bore diameter (Fig. 65). To 
correctly select the proper size piston, a cylinder bore 
gauge, capable of reading in 0.003 mm (.0001 in.) 
INCREMENTS is required. If a bore gauge is not 
available, do not use an inside micrometer. 

(2) Measure the inside diameter of the cylinder 
bore at three levels below top of bore. Start perpen- 
dicular (across or at 90 degrees) to the axis of the 
crankshaft and then take two additional reading. 

(3) Measure the cylinder bore diameter crosswise 
to the cylinder block near the top of the bore. Repeat 
the measurement near the middle of the bore, then 
repeat the measurement near the bottom of the bore. 

(4) Determine taper by subtracting the smaller 
diameter from the larger diameter. 

(5) Rotate measuring device 90° and repeat steps 
above. 

(6) Determine out-of-roundness by comparing the 
difference between each measurement. 
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Fig. 65 Cylinder Bore Measurement 


(7) If cylinder bore taper does not exceed 0.025 
mm (0.001 inch) and out-of-roundness does not 
exceed 0.025 mm (0.001 inch), the cylinder bore can 
be honed. If the cylinder bore taper or out- of-round 
condition exceeds these maximum limits, the cylinder 
must be bored and then honed to accept an oversize 
piston. A slight amount of taper always exists in the 
cylinder bore after the engine has been in use for a 
period of time. 


HONING—CYLINDER BORE 

The honing operation should be closely coordinated 
with the fitting of pistons and rings. This will ensure 
specified clearances are maintained. 

Refer to Standard Service Procedures in the begin- 
ning of this Group for the proper honing of cylinder 
bores. 
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4.0L ENGINE SPECIFICATIONS 


Camshaft 
Hydraulic Tappet Clearance............ Zero Lash 
Bearing Clearance............. 0.025 to 0.076 mm 


(0.001 to 0.0083 in.) 
Bearing Journal Diameter 


INO» ss 4-4 30% 2 51.54 to 51.56 mm (2.029 to 2.030 in.) 
No. 2........ 51.28 to 51.31 mm (2.019 to 2.020 in.) 
NG.23. bh 4e4e3 51.03 to 51.05 mm (2.009 to 2.010 in.) 
NO, 4c cs uous 50.78 to 50.80 mm (1.999 to 2.000 in.) 
Base Circle Runout .............. 0.03 mm - max. 
| (0.001 in. - max.) 
Valve Lift.......... ....... 10.29 mm (0.405 in.) 
Intake Valve Timing 
Opens ........... fog eee ee Cad 12.4° BTDC 
ClOSES ch-Geac hae cue oes eee eee S 60.9° ABDC 
Exhaust Valve Timing | 
OVCNG oc cam cee ee ban be bee ene obese es 49.8 BBDC 
CIOSES:. « obaeenbaehacoasndedead enews 29.2° ATDC 
Valve Overlap. ............ que: >> REE 42..6° 
Intake Duration... «2 i<«<4+< +e « Ae eee och Sars ol 
Exhaust Duration.......... =m. |... 2SS 259.° 
Crankshaft 


End Play. . .0.038 to 0.165 mm (0.0015 to 0.0065 in.) 
Main Bearing Journal Diameter No. 

1-6 ... .63.489 to 63.502 mm (2.4996 to 2.5001 in.) 
Main Bearing Journal Diameter No. 

Usckees 63.449 to 63.487 mm (2.4980 to 2.4995 in.) 
Main Bearing Journal Width 

NO. tT aes 3-44 27.58 to 27.89 mm (1.086 to 1.098 in.) 
Main Bearing Journal Width 

No, 3.060% 32.28 to 32.33 mm (1.271 to 1.273 in.) 
Main Bearing Journal Width No. 

2-4-5-6-7 .. .30.02 to 30.18 mm (1.182 to 1.188 in.) 


Main Bearing Clearance.......... 0.03 to 0.06 mm 
(0.001 to 0.0025 in.) 

Main Bearing Clearance (Preferred)...... 0.051 mm 
(0.002 in.) 


Connecting Rod Journal Diameter... .53.17 to 53.23 

mm (2.0934 to 2.0955 in.) 

Connecting Rod Journal Width. . .27.18 to 27.33 mm 
(1.070 to 1.076 in.) 


Out-of-Round (Max. All Journals)........ 0.013 mm 
. (0.0005 in.) 
Taper (Max. — All Journals) ............ 0.013 mm 
(0.0005 in.) 

Cylinder Block 
Deck Height................ 240.03 to 240.18 mm 
| (9.450 to 9.456 in.) 
Deck Clearance (Below Block) .......... 0.546 mm 
| (0.0215 in.) 
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Cylinder Bore Diameter— Standard . .98.45 to 98.48 
| mm (3.8759 to 3.8775 in.) 
Cylinder Bore Diameter— Taper (Max.). . .0.025 mm 


: (0.001 in.) 

Cylinder Bore Diameter— Out-of-Round . .0.025 mm 
(0.001 in.) 

Tappet Bore Diameter........ 23.000 to 23.025 mm 


(0.9055 to 0.9065 in.) 
Flatness. .. .0.03 mm per 25 mm (0.001 in. per 1 in.) 
Flatness. . .0.05 mm per 152 mm (0.002 in. per 6 in.) 


Flatness Max. ....... 0.20 mm max. for total length 
(0.008 in. max. for total length) 
Main Bearing Bore Diameter.......... 68.3514 to 


68.3768 mm (2.691 to 2.692 in.) 
Connecting Rods | 


Total Weight (Less Bearing) ...... 657 to 665 grams 
(23.17 to 23.45 oz.) 

Length (Center-to-Center)..... 155.52 to 155.62 mm 
(6.123 to 6.127 in.) 

Piston Pin Bore Diameter....... 23.59 to 23.62 mm 
| (0.9288 to 0.9298 in.) 

Bore (Less Bearings)........... 56.08 to 56.09 mm 


(2.2080 to 2.2085 in.) 
Bearing Clearance.0.025 to 0.076 mm (0.001 to 0.003 
in.) 
Bearing Clearance (Preferred). .. .0.044 to 0.050 mm 

(0.0015 to 0.0020 in.) 
Side Clearance . .0.25 to 0.48 mm (0.010 to 0.019 in.) 
Twist (Max.) . .0.001 mm per mm (0.001 in. per inch) 
Bend Max.) . .0.001 mm per mm (0.001 in. per inch.) 
Cylinder Compression Pressure | 
WAGs 6. 40.425559h04860 4 248 GH ieee eds eee oe 8.7:1 
Pressure Range... .827 to 1,034 kPa (120 to 150 psi) 
Max. Variation Between Cylinders . .206 kPa (80 psi) 
Cylinder Head 


Combustion Chamber........... .52.22, to 58.22 cc 
(3.37 to 3.55 cu. in.) 
Valve Guide I.D. (Integral)....... 7.9 mm (0.312 in.) 


Valve Stem-to-Guide Clearance. . .0.025 to 0.076 mm 
(0.001 to 0.003 in.) 


Intake Valve Seat Angle................... 445° 
Exhaust Valve Seat Angle ................. 44.5° 
Valve Seat Width ............... 1.02 to 1.52 mm 

(0.040 to 0.060 in.) 
Valve Seat Runout......... .0.064 mm (0.0025 in.) 


Flatness. .. .0.038 mm per 25 mm (0.001 in. per 1 in.) 
Flatness. . .0.05 mm per 152 mm (0.002 in. per 6 in.) 
Flatness Max....... 0.20 mm - max. for total length 

(0.008 in. max. for total length) 
Rocker Arms, Push Rods & Tappets ~ 


Rocker Arm Ratio....................000- 1.6:1 
Push Rod Length.......... 244.856 to 245.364 mm 

(9.640 to 9.660 in.) 
Push Rod Diameter.............. 7.92 to 8.00 mm 


(0.312 to 0.315 in.) 


SPECIFICATIONS (Continued) 


Hydraulic Tappet Diameter. . . .22.962 to 22.974 mm 

(0.904 to 0.9045 in.) 

Tappet-to-Bore Clearance . .0.025 to 0.063 mm (0.001 

to 0.0025 in.) 

Valves | 

Length (Tip-to-Gauge Dimension Line) 

Intake .. .122.479 to 122.860 mm (4.822 to 4.837 in.) 

Length (Tip-to-Gauge Dimension Line) 

Exhaust. .122.860 to 123.241 mm (4.837 to 4.852 in.) 

Valve Stem Diameter . . .7.899 to 7.925 mm (0.311 to 

0.312 in.) 

Stem-to-Guide Clearance 

to 0.003 in.) 

_ Valve Head Diameter—lIntake. .48.387 to 48.641 mm 

(1.905 to 1.915 in.) 

Valve Head Diameter—Exhaust... .37.973 to 38.227 

mm (1.495 to 1.505 in.) 

Valve Face Angle—Intake................... 45° 

Valve Face Angle—Exhaust.................. 45° 

Tip Refinishing (Max. Allowable) .0.25 mm (0.010 in.) 

Valve Springs 

Free Length (Approx.)........ 47.65 mm (1.876 in.) 

Spring Tension—Valve Closed ........ 271 to 307 N 
@ 41.656 mm (61 to 69 lbf. @ 1.64 in.) 


. .0.025 to 0.076 mm (0.001 


Spring Tension—Valve Open..... 818.5 to 871.9 N @ 


30.89 mm (184 to 196 lbf @ 1.216 in.) 
Inside Diameter........... .21.0 mm to 21.51 mm 
| (0.827 to 0.847 in.) 
Pistons | 
Weight (Less Pin) .............. 563 to 567 grams 
(19.86 to 20.00 oz.) 
Piston Pin Bore (Centerline to Piston Top) . .40.61 to 
40.72 mm (1.599 to 1.608 in.) 
Piston-to-Bore Clearance........ 0.033 to 0.053 mm 
| (0.0013 to 0.0021 in.) 
Piston-to-Bore Clearance (Preferred) . .0.033 to 0.038 
mm (0.0013 to 0.0015 in.) 
Ring Gap Clearance— Top Compression 
Ring .....0.229 to 0.610mm (0.0090 to 0.0240 in.) 
Ring Gap Clearance— 2nd Compression 
Ring..... 0.483 to 0.965 mm (0.0190 to 0.0380 in.) 
Ring Gap Clearance—Oil Control Steel 
Rails ...... 0.254 to 1.500 mm (0.010 to 0.060 in.) 
Ring Side Clearance—Compression 
Rings... .0.042 to 0.084 mm (0.0017 to 0.0033 in.) 
Ring Side Clearance—Oil Control 
Rings...... 0.06 to 0.21 mm (0.0024 to 0.0083 in.) 
Piston Ring Groove Height—Compression 
Rings... .1.580 to 1.555 mm (0.0602 to 0.0612 in.) 
Piston Ring Groove Height—Oil Control 
Ring..... 4.035 to 4.060 mm (0.1589 to 0.1598 in.) 
Piston Ring Groove Diameter—Compression 


Rings....... 88.3 to 88.55 mm (3.476 to 3.486 in.) 
Piston Ring Groove Diameter—Oil Control 
ROS. 24 gece : 90.35 to 90.60 mm (3.557 to 3.566 in.) 
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Piston Pin Bore Diameter .... .23.647 to 23.655 mm 
(0.9310 to 0.9313 in.) 
Piston Pin Diameter ......... 23.637 to 23.640 mm 
| (0.9306 to 0.9307 in.) 
Piston-to-Pin Clearance ..... 0.0076 to 0.0178 mm— 
Loose (0.0003 to 0.0007 in. Loose) 
Piston-to-Pin Clearance (Preferred) ...... 0.013 mm 
} | (0.0005 in.) 
Piston-to-Pin Connecting Rod (Press Fit)..... 8.9 kN © 
| (2000 Ibf.) 
Oil Pump 


Gear-to-Body Clearance (Radial). .0.051 to 0.102 mm 
(0.002 to 0.004 in.) 
Gear-to-Body Clearance (Radial) (Preferred) . . .0.051 
mm (0.002 in.) 
Gear End Clearance—Plastigage. .0.051 to 0.152 mm 
(0.002 to 0.006 in.) 
Gear End Clearance—Plastigage (Preferred). . .0.051 
mm (0.002 in.) 
Gear End Clearance—Feeler Gauge .0.1016 to 0.2032 
mm (0.004 to 0.008 in.) 

Gear End Clearance—Feeler Gauge 


(Preferred) .............. 0.1778 mm (0.007 in.) 
Oil Pressure 
At Idle Speed (600 rpm).......... 89.6 kPa (18 psi) 
At 1600 rpm & Higher .255 to 517 kPa (87 to 75 psi) 
Oil Pressure Relief.............. 517 kPa (75 psi) 
TORQUE SPECIFICATIONS a 
DESCRIPTION TORQUE 
A/C Compressor Bracket-to-Engine 
DOW 2 4 oh oh ohare eee Sees 34 N-m (25 ft. lbs.) 
A/C Compressor 
Mounting Bolts............... 27 N-m (20 ft. lbs.) — 
A/C Low Pressure Service Valve 
ING 204k wa awe Oa eae eG 38 N-m (28 ft. lbs.) 
Block Heater 
INU caren ta on eee ieee nad ee oa 1.8 N-m (16 in. lbs.) 
Camshaft Sprocket ; 
Ol. eh boa eeiwd aoe oe ane oe 108 N-m (80 ft. Ibs.) 
Connecting Rod 
INES 6 eto doo he eee ees 45 N-m (38 ft. lbs.) 
Cylinder Block 
Drain PICS: oa 624 npodwen se des 41 N-m (80 ft. lbs.) 
Cylinder Head 
Bolts #1-10 & #12-14........ 149 N-m (110 ft. lbs.) 
DOW Pls 4.26.2 dR ee Goa eee eA 135 N-m (100 ft. lbs.) 
Cylinder Head Cover | 
BO! 2. fut egoe ees eee ex 13 N-m (115 in. lbs.) 
Engine Mounts—Front | 
Support Bracket Bolts ......... 61 N-m (45 ft. lbs.) 
Support Cushion Bolts/Nuts..... 41 N-m (80 ft. Ibs.) 
Support Cushion Bracket Bolts. . .54 N-m (40 ft. lbs.) 
Support Cushion Bracket Stud Nuts ....... 41 N-m 


(30 ft. Ibs.) 
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DESCRIPTION 
Support Cushion Thru-Bolt 
Engine Mounts—Rear 


has 65 ING ‘m (48 it, 


TORQUE 


lbs.) 


Crossmember-to-Sill Bolts (Automatic). 41 N-m (30 ft. 


lbs.) 
Insulator Stud Assembly Nut... .41 N-m (80 ft. 
Support Cushion/Crossmember 

ISS 2 aeaca ee © oe erick Gow a 2 22 N-m (192 in. 
Support Cushion/Bracket Nuts 

(Manual)................-. 75 N-m (565 ft. 
Transmission Support Bracket 

Bolt (Manual) ....... ae: 46 N-m (84 ft. 
Transmission Support Bracket/ 

Cushion Bolt (4WD Auto)...... 75N-m (55 ft. 
Transmission Support Adaptor 

Bracket Bolts (2WD Auto) ..... T5N-m (55 ft. 
Exhaust Manifold/Pipe 
Nuts..... ee ee ee ee 27 N-m (20 ft. 
Flywheel/Converter Housing 
BOs 95% ben ee og ee 6 ee 38 N-m (28 ft. 
Giver cel Cran ance 
DOW tae eae wee 6 3a a eo 143 N-m (105 ft. 
Front Cover-to-Block | 
Bolts 1/4-20 ..............004. 7N-m (60 in. 
Bolts 5/16-18......... epee 2 22N-m (192 in. 
Fuel Pump 
DGS 434 ated ves aee ek oOo oe 8 22 N-m (16 ft. 
Generator 
Adjusting Bolt................ 24 N-m (18 ft 
Pivot Bolt/Nut................ 38 N-m (28 ft. 
Main Bearing 
DOG sc cue ee os 8 ee ode es 108 N-m (80 ft. 


Ibs.) 
lbs.) 
Ibs.) 
Ibs.) 
Ibs.) 
Ibs.) 
Ibs.) 
Ibs.) 
Ibs.) 


Ibs.) 
Ibs.) 


lbs.) 


. lbs.) 


lbs.) 


Ibs.) 


— XJ 
DESCRIPTION TORQUE 
Oil Filter 

PGE 40246506564 cn vuenee ees 18 N-m (18 ft. Ibs.) 
Oil Filter | 
Adaptor Bolts ............... 102 N-m (75 ft. lbs.) 
Oil Galley | 
PIG Se gh hoes oe oh Bee 41 N-m (380 ft. lbs.) 
Oil Pan 7 

1/4—20 Bolts. ..........0..4.. 14 N-m (129 in. Ibs.) 
5/16-18 Bolts............... 18 N-m (156 in. lbs.) 
Drain. PIU . sss baevdawan dae 34 N-m (25 ft. Ibs.) 
Oil Pump 

Short Attaching Bolts.......... 14 N-m (10 ft. Ibs.) 
Long Attaching Bolts .......... 23 N-m (17 ft. lbs.) 
Cover Bolts ...............0.4. 8 N-m (70 1 in. lbs.) 
Power Steering Pump Pressure Hose 

INGE 4446 be bee eda se ok td 52 N-m (38 ft. lbs.) 
Rocker Arm Assembly-to-Cylinder Head : 
Capscrews ............ be he aaa 28 N-m (21ft. Ibs.) 
Spark Plugs 

Plugs........... oe ueeeaeteee 37 N-m (27 ft. lbs.) 
Starting Motor 

Mounting Bolts............... 45 N-m (33 ft. lbs.) 
Thermostat Housing 

BOS. o.c8 ee a 8G os eee eee SS 18 N-m (18 ft. lbs.) 
Vibration Damper 

DONG ecu one ee 4 beeen ee ae 108 N-m (80 ft. Ibs.) 
Water Pump/Block 

DOMSe rao ee oy ee a eee eS 31 N-m (270 in. lbs.) 
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SPECIAL TOOLS 
4.0L ENGINE 





Rear Main Seal Installer Tool 6271A 





Valve Spring Compressor Tool MD-998772A 


Timing Case Cover Alignment and Seal installation 
Tool 6139 





Vibration Damper Removal Tool 7697 
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GENERAL INFORMATION 
EXHAUST SYSTEM. 


The basic exhaust system consists of an engine 
exhaust manifold, exhaust pipe with oxygen sensor, 
catalytic converter with oxygen sensor, exhaust heat 
shield(s), muffler and exhaust tailpipe (Fig. 1). 





EXHAUST 
MANIFOLD 
INTAKE HEAT SHIELD 
MANIFOLD (TOP) 





CATALYTIC one LP 
EXHAUST 
PIPE HEAT SHIELD 
(BOTTOM) 


MUFFLER TAILPIPE 
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Fig. 1 Typical Exhaust System 


The exhaust system uses a single muffler with a 
catalytic converter consisting of dual ceramic mono- 
liths. 

The 4.0L engines use a seal between the engine 
exhaust manifold and exhaust pipe to assure a neat 
seal and strain free connections. 

The exhaust system must be properly aligned eo 
prevent stress, leakage and body contact. If the sys- 
tem contacts any body panel, it may amplify objec- 
tionable noises originating from the engine or body. 

When inspecting an exhaust system, critically 
inspect for cracked or loose joints, stripped screw or 
bolt threads, corrosion damage and worn, cracked or 
broken hangers. Replace all components that are 
badly corroded or damaged. DO NOT attempt to 
repair. - 

When replacement is required, use original equip- 
ment parts (or their equivalent). This will assure 
proper alignment and provide acceptable exhaust 
noise levels. 


CAUTION: Avoid application of rust prevention 
compounds or undercoating materials to exhaust 
system floor pan exhaust heat shields. Light over- 
spray near the edges is permitted. Application of 
coating will result in excessive floor pan tempera- 
tures and objectionable fumes. 


CATALYTIC CONVERTER 


The stainless steel catalytic converter body is 
designed to last the life of the vehicle. Excessive heat 
can result in bulging or other distortion, but exces- 
sive heat will not be the fault of the converter. If 
unburned fuel enters the converter, overheating may 
occur. If a converter is heat-damaged, correct the 
cause of the damage at the same time the converter 
is replaced. Also, inspect all other components of the 
exhaust system for heat damage. 
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GENERAL INFORMATION (Continued) 


Unleaded gasoline must be used to avoid contami- 
nating the catalyst core. 


EXHAUST HEAT SHIELDS 

Exhaust heat shields are needed to protect both 
the vehicle and the environment from the high tem- 
peratures developed by the catalytic converter. The 
catalytic converter releases additional heat into the 
exhaust system. Under severe operating conditions, 
the temperature increases in the area of the con- 
verter. Such conditions can exist when the engine 


DIAGNOSIS AND TESTING 
EXHAUST SYSTEM DIAGNOSIS 












EXCESSIVE EXHAUST NOISE l. 


Leaks at pipe joints. 









cylinder head. 


LEAKING EXHAUST GASES 1. Leaks at pipe joints. 1. Tighten clamps at leaking joints. 
| 2. Damaged or improperly installed gaskets. | 2. Replace gaskets, as necessary. _ 


1. Blocked crossover passage in intake 


ENGINE HARD TO WARM UP 
OR WILL NOT RETURN TO 
NORMAL IDLE 












manifold. 





2. Thermostat broken. 
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CONDITION 2 POSSIBLE CAUSE CORRECTION 


2. Burned or blown-out muffler. 


3. Burned or rusted-out exhaust pipe. 
4. Exhaust pipe leaking at manifold flange. 
5. Exhaust manifold cracked or broken. 


6. Leak between exhaust manifold and 


7. Restriction in muffler or tail pipe. 
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misfires or otherwise does not operate at peak effi- 
ciency. | 

DO NOT remove spark plug wires from plugs or by 
any other means short out cylinders. Failure of the 
catalytic converter can occur due to a temperature 
increase caused by unburned fuel passing through 
the converter. 

DO NOT allow the engine to operate at fast idle for 
extended periods (over 5 minutes). This condition 
may result in excessive temperatures in the exhaust 
system and on the floor pan. 


1. Tighten clamps at leaking joints. 










2. Replace muffler assembly. Check 
exhaust system. 





3. Replace exhaust pipe. 





4. Tighten connection attaching nuts. 








5. Replace exhaust manifold. 


6. Tighten exhaust manifold to cylinder 
head stud nuts or bolts. | 







7. Remove restriction, if possible. Replace 
muffler or tail pipe, as necessary. 


1. Remove restriction or replace intake 
manifold. 


2. Replace thermostat. 
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Exhaust System Diagnosis 
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REMOVAL AND INSTALLATION 
EXHAUST PIPE 


WARNING: IF TORCHES ARE USED WHEN WORK- 
ING ON THE EXHAUST SYSTEM, DO NOT ALLOW 
THE FLAME NEAR THE FUEL LINES. 


REMOVAL 

(1) Raise and support the vehicle. 

(2) Saturate the bolts and nuts with heat valve 
lubricant (Fig. 2). Allow 5 minutes for penetration. 







se — > FRONT EXHAUST 
Re » <p PIPE 





(ON 


i 1911-27 
Fig. 2 Exhaust Pipe-to-Engine Exhaust Manifold 
Nuts 


(3) Remove the oxygen sensor from the exhaust 
pipe (Fig. 3). 
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Fig. 3 Oxygen Sensor 


(4) Disconnect the exhaust pipe from the engine 
exhaust manifold. Discard ine seal (4.0L engine, 
only). 

(5) Support the transmission and remove the rear 
crossmember. 

(6) Remove the clamp nuts and clamp (Fig. 4). To 
remove the exhaust pipe from the catalytic converter, 
apply heat until the metal becomes cherry red. Dis- 
connect the exhaust pipe from the catalytic converter 
(Fig. 4). Remove the exhaust pipe. 


TRANSMISSION 
SUPPORT 
CROSSMEMBER 





EXHAUST 
PIPE 





CATALYTIC 
CONVERTER gn. gn 
Fig. 4 Exhaust Pipe-to-Catalytic Converter 

Connection 


INSTALLATION 

(1) Assemble exhaust pipe to manifold sad cata- 
lytic converter loosely to permit proper alignment of 
all parts. 

(2) Use a new clamp and tighten the nut to 71 
N-m (52 ft. Ibs.) torque. 

(3) Connect the exhaust pipe to the engine exhaust 
manifold. Install a new seal between the exhaust 
manifold and the exhaust pipe (4.0L engine, only). 
Tighten the nuts to 31 N-m (23 ft. Ibs.) torque (Fig. 
2). 

(4) Install the rear prossuicmber Tighten the 
crossmember-to-sill bolts to 41 N-m (80 ft. Ibs.) 
torque. Remove the support from the transmission. 

(5) Coat the oxygen sensor with anti-seize com- 
pound. Install the sensor and tighten the nut to 48 
N-m (85 ft. Ibs.) torque. 

(6) Lower the vehicle. 

(7) Start the engine and inspect for exhaust leaks 
and exhaust system contact with the body panels. 
Adjust the alignment, if needed. 


CATALYTIC CONVERTER 


WARNING: IF TORCHES ARE USED WHEN WORK- 
ING ON THE EXHAUST SYSTEM, DO NOT peo 
THE FLAME NEAR THE FUEL LINES. 
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REMOVAL 

(1) Raise and support the vehicle. 

(2) Remove the clamp from the catalytic converter 
and muffler connection (Fig. 5). 


oo 


CATALYTIC __ 
CONVERTER — 





\ 
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MUFFLER 


Fig. 5 Catalytic Converter-to-Muffler Connection 


(3) Remove the oxygen sensor from the catalytic 
converter. | 

(4) Heat the catalytic converter and muffler con- 
nection with an oxyacetylene torch until the metal 
becomes cherry red. 

(5) While the metal is still cherry red, twist the 
muffler assembly back and forth to separate it from 
the catalytic converter. 

(6) Disconnect the exhaust pipe from the catalytic 
converter (Fig. 6). If needed, heat up the pipes to sep- 
arate. 


TRANSMISSION 
SUPPORT 





EXHAUST 
PIPE 





CATALYTIC 
CONVERTER nee 
Fig. 6 Exhaust Pipe to Catalytic Converter 
Connection 


INSTALLATION 

(1) Connect the catalytic converter to the exhaust 
pipe (Fig. 6). Use a new clamp and tighten the nut to 
71 N-m (52 ft. lbs.) torque. 
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REMOVAL AND INSTALLATION (Continued) 


(2) Install the muffler onto the catalytic converter 
until the alignment tab is inserted into the align- 
ment slot. 

(8) Install a new clamp at the muffler and cata- 
lytic converter connection (Fig. 5). Tighten the clam 
nut to 71 N-m (52 ft. lbs.) torque. | 

(4) Coat the oxygen sensor with anti-seize com- 
pound. Install the sensor and tighten the nut to 48 
N-m (35 ft. lbs.) torque. 

(5) Lower the vehicle. | 

(6) Start the engine and inspect for exhaust leaks 
and exhaust system contact with the body panels. 
Adjust the alignment, if needed. | 


MUFFLER AND EXHAUST TAILPIPE 

All original equipment exhaust systems are manu- 
factured with the exhaust tailpipe welded to the muf- 
fler. Service replacement mufflers and exhaust 
tailpipes are either clamped together or welded 
together. 


WARNING: IF TORCHES ARE USED WHEN WORK- 
ING ON THE EXHAUST SYSTEM, DO NOT ALLOW 
THE FLAME NEAR THE FUEL LINES. 


REMOVAL | 

(1) Raise and support the vehicle. 

(2) Remove the front muffler clamp from the cata- 
lytic converter and muffler connection (Fig. 7). 


ee 
CATALYTIC _ 
CONVERTER ~ 


SS 


80524e58 





~ TORCA 
CLAMP 
‘MUFFLER 


Fig. 7 Catalytic Converter to Muffler Connection 


(3) Remove the rear exhaust tailpipe hanger clamp 
(Fig. 8) and remove the exhaust tailpipe from the 
front exhaust tailpipe hanger (Fig. 9). 

(4) Heat the catalytic converter-to-muffler connec- 
tion with an oxyacetylene torch until the metal 
becomes cherry red. 

(5) While the metal is still cherry red, remove the 
exhaust tailpipe/muffler assembly from the catalytic 


. _- converter. 
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REMOVAL AND INSTALLATION (Continued) 







REAR TAILPIPE 
4 nee mace 


TAILPIPE eS 


Fig. 8 Rear Exhaust Tailpipe Hanger Clamp 





TAILPIPE 
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Fig. 9 Front Exhaust Tailpipe Hanger 


(6) Remove the exhaust tailpipe from the muffler: 

e To remove an original equipment exhaust 
tailpipe/muffler combination, cut the exhaust tailpipe 
close to the muffler. Collapse the part remaining in 
the muffler and remove. 

e To remove a service exhaust tailpipe/muffler 
combination, apply heat until the metal becomes 
cherry red. Remove the exhaust tailpipe/muffler 
clamp and twist the exhaust tailpipe out of the muf- 
fler. 


INSTALLATION 
(1) Install the muffler onto the catalytic converter. 
Install the clamp and tighten the nut finger tight. 
(2) Install the exhaust tailpipe into the rear of the 
muffler. 





(3) Install the exhaust tailpipe/muffler assembly 
on the rear exhaust tailpipe hanger. Make sure that 
the exhaust tailpipe has sufficient clearance from the 
floor pan. 

(4) Install the remaining clamps and the front 
exhaust tailpipe hanger. | 

(5) Tighten the nuts on the muffler-to-catalytic 
converter clamp to 71 N-m (52 ft. lbs.) torque (Fig. 7). 
Tighten the nuts on the rear exhaust tailpipe clamp 
to 14 N-m (10 ft. lbs.) torque (Fig. 8). 

(6) Lower the vehicle. 

(7) Start the engine and inspect for exhaust leaks 
and exhaust system contact with the body panels. 
Adjust the alignment, if needed. 


INTAKE MANIFOLD—2.5L ENGINE 


REMOVAL 

(1) Disconnect the battery negative cable. 

(2) Remove the air inlet hose from the throttle 
body and air cleaner. 

(3) Loosen the accessory drive belt tension and 
remove the belt from the power steering pump. 

(4) Remove the power steering pump and brackets 
from the water pump and intake manifold. Support 
power steering pump and bracket with mechanics 
wire attached to the radiator upper crossmember. 

(5) Remove the fuel tank filler cap to relieve the 
fuel tank pressure. 

(6) Install the fuel tank filler cap. | 

(7) Disconnect fuel supply and return tube from 
the fuel rail (refer to Group 14, Fuel System - Quick 
Connect Fittings). 

(8) Disconnect the accelerator cable from the throt- 
tle body and the holddown bracket. 


CAUTION: When disconnecting the cruise control 
connector at the throttle body, DO NOT pry the con- 
nector off with pliers or screwdriver. Use finger 
pressure only. Prying the connector off could break 
it. 


(9) Disconnect the electrical connectors. Pull the 
harnesses away from the manifold. 

e The throttle position sensor. 

e The idle speed control motor. 

e The coolant temperature sensor at the thermo- 
stat. 

e The manifold air temperature sensor at the 
intake manifold. 

e The fuel injectors. 

e The oxygen sensor. 

(10) Disconnect the crankcase ventilation (CCV) 
vacuum hose and manifold absolute pressure (MAP) 
sensor vacuum hose connector at the intake mani- 


fold. 
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(11) Disconnect vacuum hose from vacuum port on 
the intake manifold. 

(12) Disconnect CCV hose at the cylinder head 
cover (Fig. 10). | 





Fig. 10 Crankcase Ventilation (CCV) Hose (2.5L 
Engine) 


(13) Remove the molded vacuum harness. 

(14) Disconnect the vacuum brake booster hose ab 
the intake manifold. 

(15) Remove bolts 2 through 5 securing the intake 
manifold to the cylinder head (Fig. 10). Slightly 
loosen bolt No.1 and nuts 6 and 7. 

(16) Remove the intake manifold and gaskets. 
Drain the coolant from the manifold. 


INSTALLATION 

(1) Clean the intake manifold and cylinder head 
mating surfaces. DO NOT allow foreign material 
to enter either the intake manifold or the ports 
in the cylinder head. 

(2) Install the new intake manifold gasket over the 
locating dowels. 

(3) Position the manifold in place and finger 
tighten the mounting bolts. 

(4) Tighten the fasteners in sequence and to the 
specified torque (Fig. 10). 

e Fastener No. 1—Tighten to 41 N-m (80 ft. lbs.) 
torque. 

e Fasteners Nos. 2 through 7—Tighten to 31 N-m 
(23 ft. lbs.) torque. 

(5) Connect the fuel return and supply tube to the 
connector next to the fuel rail. Push them into the 
fitting until a click is heard. Verify that the connec- 
tions are complete. | 

e First, ensure only the retainer tabs protrude 
from the connectors. 

e Second, pull out on the fuel tubes to ensure they 
are locked in place. | | 
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(6) Connect the molded vacuum hoses to the vac- 
uum port on the intake manifold and the cylinder 
head cover. 

(7) Connect the electrical connectors. 

e The throttle position sensor. 

e The automatic idle speed control motor. 

e The coolant temperature sensor at the thermo- 
stat housing. 

e The fuel injectors. 

e The air manifold temperature sensor. 

e The oxygen sensor. 

(8) Connect the CCV vacuum hose and MAP sen- 
sor vacuum hose connectors to the throttle body. 

(9) Install the power steering pump and bracket 
assembly to the water pump and intake manifold. 

(10) Connect the accelerator cable and cruise con- 
trol cable to the holddown bracket and the throttle 
arm. 


CAUTION: Ensure that the accessory drive belt is 
routed correctly. Failure to do so can cause the 
water pump to turn in the opposite direction result- 
ing in engine overheating. Refer to Group 7, Cool- 
ing System for the proper procedure. 


(11) Tension the accessory drive belt. Refer to 
Group 7, Cooling System for the proper procedure. 

(12) Connect the air inlet hose to the throttle body 
and the air cleaner. 

(13) Connect the battery negative cable. 

(14) Start the engine and check for leaks. © 


INTAKE MANIFOLD—4.0L ENGINE 


The intake and engine exhaust manifolds on the 
4.0L engine must be removed and installed together. 
The two manifolds use a common gasket at the cyl- 
inder head. 


REMOVAL 
(1) Disconnect the battery negative cable. | 
(2) Remove air cleaner inlet hose from throttle 
plate assembly. 
(3) Remove the air cleaner assenihly 
(4) Remove the throttle cable, cruise control cable 


Gf equipped) and the transmission line pressure 


cable. 
(5) Disconnect all electrical connectors on the 
intake manifold. 

(6) Disconnect and remove the fuel snonly and 
return lines from the fuel rail assembly (refer to 
Group 14, Fuel System). 

(7) Loosen the accessory drive belt (refer to Group 
7, Cooling System). Loosen the tensioner. | 

(8) Remove the power steering pump and bracket 
from the intake manifold and set aside. 

(9) Remove the fuel rail and injectors (refer to 
Group 14, Fuel System). 
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(10) Raise the vehicle. 

(11) Disconnect the exhaust pipe from the ee 
exhaust manifold. Discard the seal. 

(12) Lower the vehicle. 

(13) Remove the intake manitold and engine 
exhaust manifold. 


INSTALLATION 

(1) Clean the mating surfaces of the cylinder head 
and the manifold if the original manifold is to be 
installed. 

(2) If the manifold is being replaced, ensure all the 
fitting, etc. are transferred to the replacement mani- 
fold. 

(3) Install a new exhaust/intake manifold gasket 
over the alignment dowels on the cylinder head. 

(4) Position the engine exhaust manifold to the 
cylinder head. Install fastener No.3 and finger 
tighten at this time (Fig. 11). 

(5) Install intake manifold on the cylinder head 
dowels. 

(6) Install washers sad fasteners Nos.1, 2, 4, 5, 8, 
9, 10 and 11 (Fig. 11). 

(7) Install washers and fasteners Nos.6 and 7 (Fig. 
11). 

(8) Tighten the fasteners in sequence and to the 
specified torque (Fig. 11). 

e Fasteners Nos.1 through 5—Tighten to 33 N-m 
(24 ft. lbs.) torque. 

e Fasteners Nos.6 and 7—Tighten to 31 N-m (23 
ft. lbs.) torque. 

e Fasteners Nos.8 through 11—Tighten to 33 N-m 
(24 ft. lbs.) torque. 
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Fig. 11 Intake/Engine Exhaust Manifold Installation: 


(4.0L Engine) 


(9) Install the fuel rail and injectors. 

(10) Install the power steering pump and bracket 
to the intake manifold. Tighten the belt to specifica- 
tion. Refer to Group 7, Cooling System for the proper 
procedures. 
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(11) Install the fuel supply and return lines to the 
fuel rail assembly. Before connecting the fuel 
lines to the fuel rail replace the O-rings in the 
quick-connect fuel line couplings. Refer to Group 
14, Fuel System for the proper procedure. 

(12) Connect all electrical connections on the 
intake manifold. © 

(13) Connect the vacuum connector on the intake 
manifold and install it in the bracket. 

(14) Install throttle cable, cruise control cable (if 
equipped). 

(15) Install the transmission line pressure cable Gf 
equipped). Refer to Group 21, Transmission for the 
adjustment procedures. 

(16) Install air cleaner assembly. 

(17) Connect air inlet hose to the throttle plate 
assembly. 

(18) Raise the vehicle on a side mounted hoist. 

(19) Using a new seal, connect the exhaust pipe to 
the engine exhaust manifold. Tighten the bolts to 31 
N-m (28 ft. Ibs.) torque. 

(20). Lower the vehicle. 

(21) Connect the battery negative cable. 

(22) Start the engine and check for leaks. 


EXHAUST MANIFOLD—2.5L ENGINE. 


REMOVAL | 

(1) Disconnect the battery negative cable. 

(2) Remove all components attached to the intake 
manifold. 

(3) Raise the vehicle. 

(4) Disconnect the exhaust pipe from the engine 
exhaust manifold. 

(5) Lower the vehicle. 

(6) Remove fasteners 2 through 5 and remove the 
intake manifold (Fig. 12). 

(7) Remove fasteners 1, 6 and 7 and remove the 
engine exhaust manifold (Fig. 12). | 


INSTALLATION 

(1) Clean the intake and engine exhaust manifolds 
and cylinder head mating surfaces. DO NOT allow 
foreign material to enter either the intake man- 
ifold or the ports in the cylinder head. 

(2) Install a new intake manifold gasket over the 
alignment dowels on the cylinder head. 

(3) Install the engine exhaust manifold assembly. 
Exhaust manifold must be centrally located 
over the end studs and spacer (Fig. 12). 

(4) Tighten bolt No.1 to 41 N-m (80 ft. lbs.) torque 
(Fig. 12). 

(5) Install the intake manifold on the cylinder 
head dowels (Fig. 12). 

(6) Install bolts 2 through 5 (Fig. 12). Tighten 
these bolts to 31 N-m (23 ft. lbs.) torque. 


11-8 


CYLINDER HEAD DOWELS 








G > INTAKE 


: \ ‘MANIFOLD 


Vs 


SPACER 


EXHAUST 


MANIFOLD J9211-5 


Fig. 12 Intake/Engine Exhaust Manifold Installation 
(2.5L Engine) 


(7) Install new engine exhaust manifold spacers 
over the engine exhaust manifold mounting studs in 
the cylinder head (Fig. 12). 

(8) Tighten nuts 6 and 7 to 31 N-m (23 ft. Ibs.) 
torque (Fig. 12). 

(9) Install all components to the intake manifold. 

(10) Raise the vehicle. 

(11) Connect the exhaust pipe to the engine 
exhaust manifold. Tighten the bolts to 31 N-m (28 ft. 
Ibs.) torque. 

(12) Lower the vehicle. 

(13) Connect the battery negative cable. 

(14) Start the engine and check for leaks. 


EXHAUST MANIFOLD—4.0L ENGINE 


_ The intake and engine exhaust manifolds on the 
4.0L engine must be removed and installed together. 
The manifolds use a common gasket at the cylinder 
head. 
Refer to Intake Manifold—4.0L Engine in this sec- 
tion for the proper removal and installation proce- 
dures. 


EXHAUST SYSTEM AND INTAKE MANIFOLD — 
REMOVAL AND INSTALLATION (Continued) 





SPECIFICATIONS 
TORQUE SPECIFICATIONS 


Description Torque 
Catalytic Converter/Exhaust Pipe 

Torca Clamp Nut............ 71 N-m (52 ft. Ibs.) 
Crossmember to Sill | | | 

Bolts ...... eer ee ap ee 41 N-m (80 ft. lbs.) 
Exhaust Pipe to Manifold 

Nuts «a i00sa04. at ana @ gee 31 N-m (28 ft. lbs.) 
Exhaust Manifold 2.5L Engine 

Bolt #1................ ....41 N-m (80 ft. Ibs.) 
Exhaust Manifold 2.5L Engine : 

Bolts #2-5..............04. 31 N-m (28 ft. lbs.) 
Exhaust Manifold 4.0L Engine _ . 

Nuts/Bolts #1-5 & #8-11...... 33 N-m (24 ft. lbs.) 
Exhaust Manifold 2.5L Engine 

Nuts #6&7.............000.4. 31 N-m (28 ft. lbs.) 
Exhaust Manifold 4.0L Engine | 

Nuts #6&7................. 31 N-m (23 ft. Ibs.) 
Intake Manifold 2.5L Engine | a 

BOW le oka ok oot oe net es 41 N-m (380 ft. lbs.) 
Intake Manifold 2.5L Engine pF 

Bolt #2-5. 0.0.0.0. 00000 c eee 31 N-m (23 ft. lbs.) 
Mufler to Catalytic Converter 

Torca Clamp Nut............ 71 N-m (52 ft. lbs.) 
Oxygen Sensors 

Nig e ape te Seda se eee nee 48 N-m (35 ft. lbs.) 
Rear Tail Pipe Clamp | 

INUUS: oo 9: 44 4.8 ae hd wes eee 14 N-m (10 ft. lbs.) 
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FRONT BUMPER 
REMOVAL 


The bumper guards, dud caps and tow hooks can 


be removed from XJ front bumpers with the bumper 
attached to the vehicle. Do not remove the bumper 
from the vehicle if only these components require ser- 
vice. 

(1) Disconnect the fog lamp wire harness connec- 
tors, if equipped. 

(2) Disconnect the vacuum reservoir tube harness 
connectors (Fig. 1) and (Fig. 2). 

(3) Remove the locknuts and Torx-head bolts that 
attach the tow hook straps (Fig. 3) to the underbody 
sillmember. 


NOTE: The retaining screws and the steering gear 
skid plate must be removed before the left strap 
can be removed from the sillmember. 


(4) Detach the tow hook straps from the sillmem- 
ber. 
(5) Support the umes 


(6) Remove the bolts. that attach the bumper sup- 


port brackets to the right and left sillmembers (Fig. 
4). 

(7) Remove the support aaa ihe bumper from the 
vehicle. 


(1) Position and support the bumper at the front of 
the vehicle. 

(2) Attach the bumper support brackets to the 
right and left sillmembers and reinforcement brack- 
ets. Tighten screws and bolts to 56 N-m (41 ft. lbs.) 
torque. 

(3) Install the Torx-head bolts and locknuts that 
attach the tow hook straps to the underbody sillmem- 
ber. Tighten locknuts with 30 N-m (22 ft. lbs.) torque. — 


NOTE: Install the steering gear skid plate and 
screws after the left tow hook strap has been 
installed. 


(4) Connect the fog lamp wire harness connectors. 

(5) Connect the vacuum reservoir tube harness 
connectors. | 

(6) Remove the bumper support. 


FRONT TOW HOOKS 


If a tow hook must be replaced or removed only for 
service access, remove the nuts and bolts that attach 
it to the bumper support bracket. When installing a 
tow hook, Benen nuts with 100 N- ‘m oe ft. lbs.) 
torque. : 


REMOVAL 

(1) Disconnect the fog oe wire harness connec- 
tors, if equipped. 

(2) Disconnect the vacuum reservoir tube harness 
connectors. 
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(3) Support the bumper. 

(4) Remove the bolts that attach the bumper sup- 
port brackets to the right and left sillmembers. 

(5) Remove the locknuts and Torx-head bolts that 
attach the tow hook straps to the underbody sillmem- 
ber. | 


NOTE: The retaining screws and the steering gear 
skid plate must be removed before the left strap 
can be removed from the sillmember. 


(6) Detach the tow hook straps from the sillmem- 
ber. ) 


(7) Remove the support and the bumper from the 
vehicle. | 
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Fig. 4 Front Bumper Removal/installation 


(8) Remove the nuts and bolts that attach the tow 
hooks to the bumper support brackets. 

(9) Remove the tow hook from the bumper support 
bracket. 7 


(10) Remove the support bracket from the bumper 
rail. 


REMOVAL AND INSTALLATION (Continued) 


INSTALLATION 

(1) Install the bumper guard and bumper support 
bracket on the bumper rail. Refer to the front 
bumper disassembly/assembly paragraph in this 
group for tightening sequence. Tighten locknuts to 20 
N-m (15 ft. lbs.) torque. Tighten bolts to 56 N-m (41 
ft. lbs.) torque. 

(2) If not equipped with bumper guards, install the 
bumper support bracket on the bumper rail. Tighten 
bolts to 56 N-m (41 ft. Ibs.) torque. 

(3) Position the tow hook at the support bracket. 
Install the bolts and nuts that attach tow hook to the 
bumper support bracket. Tighten nuts to 100 N-m 
(74 ft. lbs.) torque. 

(4) Position and support the bumper at the front of 
the vehicle. 

(5) Attach the bumper support brackets to the 
right and left sillmembers and reinforcement brack- 
ets. Tighten screws and bolts to 56 N-m (41 ft. lbs.) 
torque. — 


(6) Install the Torx-head bolts and locknuts that | 


attach the tow hook straps to the underbody sillmem- 
ber. Tighten locknuts to 30 N-m (22 ft. lbs.) torque. 


NOTE: Install the steering gear skid plate and 
screws after the left tow hook strap has been 
installed. 


(7) Connect the fog lamp wire harness connectors. 
Connect the vacuum reservoir tube harness connec- 
tors. | 

(8) Remove the bumper support. 


REAR BUMPER 


REMOVAL 

(1) For vehicles equipped with a trailer hitch, 
remove the hitch before removing the bumper. If nec- 
essary, refer to the removal procedure within Group 
13, Frame and Bumpers. 

(2) Raise and support the rear of the vehicle. 
_ (8) Support the bumper. : 

(4) Remove the bolts that attach the bumper sup- 
port brackets to the sill crossmember (Fig. 5). 

(5) Remove the support and the rear bumper from 
the vehicle. 


INSTALLATION 

(1) Position and support the bumper with the 
bracket holes aligned with the sill crossmember 
holes. Install the bracket-to-crossmember bolts. 
Tighten the bolts to 42 N-m (81 ft. lbs.) torque. 

(2) Remove the supports and lower the vehicle. 

(3) If removed, install the trailer hitch. If neces- 
sary, refer to the installation procedure within Group 
13, Frame and Bumpers. 
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Fig. 5 Rear Bumper Removal/installation 


REAR TOW HOOK 


REMOVAL | 
(1) Remove the bolts that attach tow hook bracket 
to the frame rail and reinforcement bracket (Fig. 6). 
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Fig. 6 Rear Tow Hook 


NOTE: The reinforcement bracket is held on the 
frame rail with two blind rivets. 


(2) Remove the bracket and tow hook from frame 
rail. | 


INSTALLATION 

(1) Position bracket and tow hook on the frame 
rail. | 

(2) Install bolts that attach tow hook bracket to 
frame rail and reinforcement bracket. Tighten bolts 
to 75 N-m (55 ft. lbs.) torque. 
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DISASSEMBLY AND ASSEMBLY 
FRONT BUMPER 


DISASSEMBLY 

(1) Remove the bumper. 

(2) Remove the nuts and bolts that attach the tow 
hooks to the bumper support brackets. 

(3) Remove the support brackets (Fig. 7), bumper 
guards (Fig. 8) and caps (Fig. 9) from the bumper 
rail. 

(4) Remove the license plate bracket if equipped, 
from the bumper rail. 

(5) Remove the fog lamps (Fig. 10) from the 
bumper rail. 

(6) If necessary, remove the vacuum reservoir(s) 
from the bumper rail. 

(7) If necessary, remove the sill crossmember rein- 
forcement brackets from the sillmembers. 
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Fig. 7 Bumper Support Bracket Removal/installation 
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Fig. 8 Bumper Guard Removal/nstallation 
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Fig. 9 Bumper End Cap Removal/installation 
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(1) If removed, install the sill crossmember rein- 
forcement brackets on the sillmembers. Tighten bolts 
to 56 N-m (41 ft. lbs.) torque. 

(2) If equipped, install the bumper support brack- 
ets and bumper guards on the bumper rail. Tighten 
hardware in the sequence indicated in (Fig. 8). 
Tighten the locknuts with 20 N-m (15 ft. lbs.) torque. 
Tighten bolts to 56 N-m (41 ft. lbs.) torque. 

(3) If not equipped with bumper guards, install the 
bumper support brackets on the bumper rail. Tighten | 
bolts to 56 N-m (41 ft. lbs.) torque. 

(4) Install tow hooks. Tighten nuts with 100 N-m 
(74 ft. lbs.) torque. 

(5) Install the bumper end caps on the bumper 
rail. Tighten nuts with 8 N-m (72 in. lbs.) torque. 

(6) Install the license plate bracket on the bumper 
rail. Tighten the nuts securely. 

(7) Install the fog lamps on the bumper rail. 
Tighten the nuts to 20 N-m (15 ft. lbs.) torque. 





(8) If removed, install the vacuum reservoir(s) on 
the bumper rail. Tighten the retaining screws and 
bolts to 8 N-m (72 in. lbs.) torque. 


REAR BUMPER 


DISASSEMBLY 

(1) Remove the bumper support brackets and 
splash shield the bumper, if necessary (Fig. 11). 

(2) Remove the bumper end caps (Fig. 12) and 
bumper guards from the bumper (Fig. 13), if neces- 
sary. | | 
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Fig. 11 Bumper Bracket & Splash Shield Removal/ 
Installation | 


ASSEMBLY 

(1) As applicable, install the splash shield and 
bumper support brackets, the bumper end caps and 
the bumper guards. 

(2) Tighten the bumper support bolts to 56 N-m 
(41 ft. Ibs.). 

(3) Tighten the nuts in the sequence depicted in 
(Fig. 12). Tighten the bumper end cap plate bolt nuts 
to 22 N-m (16 ft. lbs.) torque. Tighten the lower bolt 
nuts to 8 N-m (6 ft. Ibs.) torque. 


ND ASSEMBLY (Continued) 
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Fig. 12 Bumper End Cap Removal/installation 
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Fig. 13 Bumper Guard Removal/installation 


(4) If applicable, tighten the bumper guard bolts/ 
nuts to 56 N-m (41 ft. lbs.). 
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REMOVAL AND INSTALLATION 
FRONT SKID PLATE 


REMOVAL 

(1) Remove the screws that attach skid plate to 
side sills. 

(2) Remove the nuts that attach the skid plate to 
the crossmember (Fig. 1). — 

(3) Remove the skid plate from the vehicle. 


SPLASH | 
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Fig. 1 Front Skid Plate Removal/installation 


INSTALLATION 

(1) Position the skid plate at front crossmember 
and side sills. - 

(2) Install the nuts to attach the skid plate to 
crossmember. : 

(3) Install the screws to attach skid plate to side 
sills. 


TRANSFER CASE SKID PLATE 


REMOVAL 

(1) Support the skid plate. | 

(2) Remove the bolts that attach the skid plate to 
the transmission support crossmember and frame sill 
(Fig. 2). 

(3) Remove the support and skid plate from the 
vehicle. 











FRAME 
| ——— SILL 
LE AEE NUT-SERT 
oT | TRANSFER 
me es, —_ 
al ee: 
ENS | Wea 
NUT-SERT e 
on | BOLT 
SKID PLATE J9223-165 


Fig. 2 Transfer Case Skid Plate 


INSTALLATION 
(1) Position and support the skid plate at the 
frame sill and transmission support crossmember. 
(2) Attach the skid plate to the frame sill and 
crossmember with bolts. Tighten bolts to 22 N-m (16 
ft. lbs.) torque. 


FUEL TANK SKID PLATE 


REMOVAL 

(1) Position a support under skid plate. 

(2) Remove the bolts that attach skid plate to 
underbody side rails (Fig. 3) and (Fig. 4). 

(3) Remove the support and the skid plate from 
the vehicle. 


XJ 


REMOVAL AND INSTALLATION (Continued) 
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Fig. 3 Fuel Tank Skid Plate W/O Trailer Hitch Or Tow 
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Fig. 4 Fuel Tank Skid Plate With Trailer Hitch Or 
Tow Hook 


INSTALLATION 

(1) Position and support skid plate under fuel 
tank. 

(2) Install bolts to attach the skid plate to under- 
body rails. Tighten the bolts to 50 N-m (87 ft. Ibs.) 
torque. 

(3) Remove the support from under skid plate. 


TRAILER HITCH 


REMOVAL 
A class ITI, weight-distributing/equalizer type hitch 
is comprised of: 
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e Towing tube with a ball mount receptacle. 

e Various reinforcement/support brackets that are 
attached to the vehicle frame sills and rear cross- 
member with bolts. 

(1) If necessary, remove the trailer tow wire har- 
ness connector from the hitch. 

(2) Support the hitch. 

(3) Remove the bolts that attach the towing tube 
to the frame sills and reinforcement bracket. If 
equipped, remove the fuel tank skid plate. 


NOTE: The reinforcement brackets are held on the 
frame sills with two blind rivets. 


(4) Remove the bolts from the plate bracket and 
rear crossmember and lower the support and hitch 
(Fig. 5). 


INSTALLATION | 

(1) Install frame reinforcement brackets, if 
removed. Slide the brackets through the vehicle rear 
sill openings and hold in position on the frame sills 
with blind rivets. 

(2) Place hitch on a lifting device. Raise, position 
hitch at the proper location for installation on vehicle 
and support it. | 

(3) If equipped, position fuel tank skid plate on 
vehicle frame sills. 

(4) Loosely install the bolts to attach the towing 
tube (and the skid plate) to frame sills and reinforce- 
ment brackets. 

(5) Position the plate bracket and install the 
attaching bolts through the vehicle rear crossmem- 
ber. 

(6) Tighten all bolts/nuts to the specified torque: 

e Towing tube-to-reinforcement bracket bolt, 74 
N-m (55 ft. lbs.). 

e Plate bracket-to-rear crossmember nut, 52 N-m 
(40 ft. lbs.). 

(7) Remove the lift/support and, if removed, attach 
the trailer wire harness connector to the hitch. 


SPECIFICATIONS 
FRAME DIMENSIONS 


Frame dimensions are listed in millimeter scale. 
All dimensions are from center to center of Principal 
Locating Point (PLP), or from center to center of PLP 
and fastener location (Fig. 6). 
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Fig. 5 Reinforcement Bracket and Hitch 
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Trailer Tow Plate Bracket Nut ...52 N-m (40 ft. 


DESCRIPTION TORQUE 
Front Skid Plate Screw......... 42 N-m (31 ft. lbs.) 
Front Skid Plate Nut...... ,..17 N-m (150 in. lbs.) 
Transfer Case Skid Plate Bolt. .. .22 N-m (16 ft. lbs.) 
Fuel Tank Skid Plate Bolt ...... 50 N-m (87 ft. Ibs.) 
Front Bumper Reinforcement 
Bracket Bolt ............... 56 N-m (41 ft. Ibs.) 
Front Bumper Guard Locknut .. .20 N-m (15 ft. lbs.) 
Front Bumper Guard Bolt ...... 56 N-m (41 ft. lbs.) 
Frnt Bumper Support Brkt Bolt. .56 N-m (41 ft. lbs.) 
Front Tow Hook Nut.......... 100 N-m (74 ft. lbs.) 
Front Bumper End Cap Nut ..... 8 N-m (72 in. lbs.) 
Fog Lamp Nut ............... 20 N-m (15 ft. lbs.) 
Front Tow Hook Strap Nut...... 30 N-m (22 ft. lbs.) 
Rear Bumper End Cap Plate 
Bolt ...... Caceres eee es 22 N-m (16 ft. lbs.) 
Rear Bumper Guard Bolt/Nut. .. .56 N-m (41 ft. lbs.) 
Rear Bumper Bracket Bolt...... 42 N-m (81 ft. lbs.) 
Rear Tow Hook Bolt ........... 74 N-m (55 ft. lbs.) 
Trailer Tow Reinforcement | 
Brkt Bolt). oi.0%c0 20 608 weve «5 74 N-m (55 ft. lbs.) 


Ibs.) 
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GENERAL INFORMATION 
INTRODUCTION 


Throughout this group, references may be made to 
a particular vehicle by letter or number designation. 
-_Acchart showing the breakdown of these designations 
is included in the Introduction Section at the front of 
this service manual. 

The Evaporation Control System, is also considered 
part of the fuel system. The system reduces the emis- 
sion of fuel vapor into the atmosphere. 

The description and function of the Evaporation 
Control System is found in Group 25 of this manual. 


FUEL REQUIREMENTS 


Light spark knock at low engine speeds is not 
harmful to your engine. However, continued heavy 
spark knock at high speeds can cause damage and 
should be reported to your dealer immediately. 
Engine damage resulting from operating with a 
heavy spark knock may not be covered by the new 
vehicle warranty. 

In addition to using unleaded gasoline with the 
proper octane rating, gasolines that contain deter- 
gents, corrosion and stability additives are recom- 
mended. Using gasolines that have these additives 
will help improve fuel economy, reduce emissions, 
and maintain vehicle performance. Generally, pre- 
mium unleaded gasolines contain more additive than 
regular unleaded. 

Poor quality gasoline can cause problems such as 
hard starting, stalling, and stumble. If you experi- 


ence these problems, try another brand of gasoline 
before considering service for the vehicle. 


GASOLINE/OXYGENATE BLENDS 

Some fuel suppliers blend gasoline with materials 
that contain oxygen such as alcohol, MTBE (Methyl 
Tertiary Butyl Ether) and ETBE (Ethyl Tertiary 
Butyl Ether). Oxygenates are required in some areas 
of the country during winter months to reduce carbon 
monoxide emissions. The type and amount of oxygen- 
ate used in the blend is important. 

The following are generally used in gasoline 
blends: | 

Ethanol - (Ethyl or Grain Alcohol) properly 
blended, is used as a mixture of 10 percent ethanol 
and 90 percent gasoline. Gasoline blended with etha- 
nol may be used in your vehicle. 

Methanol - (Methyl or Wood Alcohol) is used in a 
variety of concentrations when blended with 
unleaded gasoline. You may find fuels containing 3 
percent or more methanol along with other alcohols 
called cosolvents. 

Do not use gasolines containing Methanol. 

Use of methanol/gasoline blends may result in 
starting and driveability problems and damage criti- 
cal fuel system components. 

Problems that are the result of using methanol/ 
gasoline blends are not the responsibility of Chrysler 
Motors and may not be covered by the new vehicle 
warranty. | 

MTBE/ETBE - Gasoline and MTBE (Methyl Ter- 
tiary Butyl Ether) blends are a mixture of unleaded 
gasoline blended and up to 15 percent MTBE. Gaso- 
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line and ETBE (Ethyl Tertiary Butly Ether) are 
blends of gasoline and up to 17 percent ETBE. Gas- 
oline blended with MTBE or ETBE may be used in 
your vehicle. | 

Many gasolines are now being blended that con- 
tribute to cleaner air, especially in those areas of the 
country where pollution levels are high. These new 
blends provide a cleaner burning fuel and some are 
referred to as reformulated gasoline. 

Reformulated Gasoline 

Many areas of the country are requiring the use of 
cleaner-burning fuel referred to as Reformulated 
Gasoline. Reformulated gasolines are _ specially 
blended to reduce vehicle emissions and improve air 
quality. 


— XJ 


Chrysler Corporation strongly supports the use of 
reformulated gasolines whenever available. Although 
your vehicle was designed to provide optimum perfor- 
mance and lowest emissions operating on high qual- 
ity unleaded gasoline, it will perform equally well 
and produce even lower emissions when operating on 
reformulated gasoline. 

Materials Added to Fuel | 

Indiscriminate use of fuel system cleaning agents 
should be avoided. Many of these materials intended 
for gum and varnish removal may contain active sol- 
vents of similar ingredients that can be harmful to 
fuel system gasket and diaphragm materials. 
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DESCRIPTION AND OPERATION 
FUEL DELIVERY SYSTEM 


The fuel delivery system consists of: the electric fuel 
pump, fuel filter, fuel pressure regulator, fuel pump 
module, fuel tubes/lines/hoses, fuel rail, fuel injectors, 
fuel tank, accelerator pedal and throttle cable. 

A fuel return system is used on all models (all 
engines). Fuel is returned through the fuel pump mod- 
ule and back into the fuel tank through the fuel pres- 
sure regulator. A separate fuel return line from the 
engine to the tank is no longer used with any 2.5L or 
4.0L engine. 

The fuel tank assembly consists of: the fuel tank, 
filler tube, fuel gauge sending unit/electric fuel pump 
module, a pressure relief/rollover valve and a pres- 
sure-vacuum filler cap. : 

Also to be considered part of the fuel system is the 
evaporation control system. This is designed to reduce 
the emission of fuel vapors into the atmosphere. The 
description and function of the Evaporative Control Sys- 
tem is found in Group 25, Emission Control Systems. 


FUEL PUMP MODULE 


The fuel pump module on all models is installed in 
the top/front of the fuel tank (Fig. 1). The fuel pump 
module contains the following components (Fig. 2): 
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Fuel pressure regulator 

Electric fuel pump 

A separate in-tank fuel filter (strainer) 

Fuel pump gauge sending unit 

Fuel supply line connection 

A rubber stopper to align module to fuel tank 


FUEL PUMP MODULE- 


an oe 
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Fig. 1 Fuel Pump Module Location 
FUEL PUMP 


The fuel pump used in this system has a perma- 
nent magnet electric motor. The pump is part of the 
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Fig. 2 Fuel Pump Module Components—Typical 


- fuel pump module (Fig. 2). The fuel pump module is 
suspended in fuel in the fuel tank. Fuel is drawn in 
through a filter and pushed through the electric 
motor to the outlet. The pump contains a check 
valve. This valve is located near the pump outlet. It 
restricts fuel movement in either direction to main- 
tain fuel supply line pressure when the pump is not 
operational. Voltage to operate the pump is supplied 
through the fuel pump relay. 


FUEL GAUGE SENDING UNIT 


The fuel gauge sending unit is attached to the side 
of the fuel pump module. The sending unit consists of 
a float, an arm, and two variable resistors (tracks). 
These two tracks are used to send two different elec- 
trical signals. One is used for fuel gauge operation 
and the other is for OBD II emission requirements. 

Track 1— fuel gauge operation: As the fuel level 
increases, the float and arm move up. This decreases 
the sending unit resistance, causing the fuel gauge 
on the instrument panel to read full. As the fuel level 
decreases, the float and arm move down. This 
increases the sending unit resistance, causing the 
fuel gauge on the instrument panel to read empty. 

Track 2—OBD II emission requirements: A vari- 
able voltage signal is sent to the PCM to indicate fuel 
level. The purpose of this feature is to prevent a false 
setting of misfire and fuel system monitor trouble 
codes if the fuel level in the tank is less than 15 per- 
cent of its rated capacity. | | 
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_ FUEL FILTER 





The fuel filter protects the fuel injectors from dirt, 
water and other foreign matter. The filter is located 
under the vehicle along the frame rail (Fig. 3). 
Replace fuel filter at intervals specified in the Lubri- 
cation and Maintenance Schedule chart found in 
Group 0, Lubrication and Maintenance. 
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Fig. 3 Fuel Filter Location 
FUEL PRESSURE REGULATOR 


A fuel pressure regulator is used on all engines. It 
is located on the fuel pump module (Fig. 2). A sepa- . 
rate frame mounted fuel filter is also used. i 

Fuel Pressure Regulator Operation: The pres- 
sure regulator is a mechanical device that is not con- 
trolled by engine vacuum or the powertrain control 
module (PCM). | 

The regulator is calibrated to maintain fuel system 
operating pressure of 338 kPa + 14 kPa (49.0 psi + 2 
psi) at the fuel injectors. It contains a diaphragm, 
calibrated springs and a fuel return valve. 

Fuel is supplied to the regulator by the electric fuel 
pump through an opening tube at the bottom. 

The fuel pump module contains a check valve to 
maintain some fuel pressure when the engine is not 
operating. This will help to start the engine. 

If fuel pressure at the pressure regulator exceeds 
49.0 psi + 2 psi, an internal diaphragm closes and 
excess fuel pressure is routed back into the tank 
through the pressure regulator. A separate fuel 
return line is not used with any engine. 


DESCRIPTION AND OPERATION (Continued) 


FUEL TANK 


All models pass a full 360 degree rollover test 
without fuel leakage. To accomplish this, fuel and 
vapor flow controls are required for all fuel tank con- 
nections. | | 

All models have a rollover valve mounted in the 
top of the fuel tank. | | 

An evaporation control system is used to reduce 
emissions of fuel vapors into atmosphere by evapora- 
tion and to reduce unburned hydrocarbons emitted 
by vehicle engine. When fuel evaporates from fuel 
tank, vapors pass through vent hoses or tubes to a 
charcoal canister. The are temporarily held in the 


canister. When the engine is running, the vapors are © 


drawn into intake manifold. Refer to Group 25, Emis- 
sion Control System for additional information. 

Inspect all hose connections to make sure they are 
secure and not leaking. Hoses should be replaced 
immediately if there is any evidence of degradation 
that could result in failure. 

Avoid contact with clamps or other components 
that cause abrasions or scuffing. Be sure that the 
rubber hoses are properly routed to prevent pinching 
and to avoid heat sources. 

The hoses used on fuel injected vehicles are of a 
special construction due to higher fuel pressures 
involved in system. If hoses need replacement, only 
use hoses marked EFM/EFI. | 

The hose clamps used on fuel injected vehicles 
have a special rolled edge construction. This prevents 
the edge of the clamp from cutting into the hose. 
Only these rolled edge type clamps may be used on 
this system. Other clamps may cut into the hoses. 
This could cause high pressure fuel leaks. 


FUEL INJECTORS 


Six individual fuel injectors are used with the 4.0L 
6-cylinder engine. Four individual fuel injectors are 
used with the 2.5L 4-cylinder engine. The injectors 
are attached to the fuel rail (Fig. 4). 

The nozzle ends of the injectors are positioned into 
openings in the intake manifold just above the intake 
valve ports of the cylinder head. The engine wiring 
harness connector for each fuel injector is equipped 
with an attached numerical tag (INJ 1, INJ 2 etc.). 
This is used to identify each fuel injector. 

The injectors are energized individually in a 
sequential order by the powertrain control module 
(PCM). The PCM will adjust injector pulse width by 
switching the ground path to each individual injector 
on and off. Injector pulse width is the period of time 
that the injector is energized. The PCM will adjust 
injector pulse width based on various inputs it 
receives. 

During start up, battery voltage is supplied to the 
injectors through the ASD relay. When the engine is 
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operating, voltage is supplied by the charging sys- 
tem. The PCM determines injector pulse width based 
on various inputs. 


FUELINJECTOR — NUMBERED 
S—& ~<—— TAG 


FUEL PRESSURE 
TEST PORT 
(IF EQUIPPED) 






FUEL RAIL | FUEL RAIL'S 


MOUNTING BOLTS 
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Fig. 4 Fuel Injectors—Typical—4.0L Shown 
FUEL RAIL , 


The fuel rail supplies the necessary fuel to each 
individual fuel injector and is mounted to the intake 
manifold (Fig. 4). The fuel pressure regulator is no 
longer mounted to the fuel rail on any engine. It is 
now located on the fuel tank mounted fuel pump 
module. Refer to Fuel Pressure Regulator in this 
group for information. 

Certain engines are equipped with a fuel pressure 
test port (Fig. 4). Not all engines are equipped 
with this test port. 

The fuel rail is not repairable. 


FUEL TANK FILLER TUBE CAP 


The loss of any fuel or vapor out of filler neck is 
prevented by the use of a pressure-vacuum fuel tank 
filler tube cap. Relief valves inside cap will release 
only under significant pressure of 6.58 to 8.44 kPa 
(1.95 to 2.5 psi). The vacuum release for all fuel filler 
tube caps is between .97 and 2.0 kPa (.14 and .29 
psi). This cap must be replaced by a similar unit if 
replacement is necessary. This is in order for the sys- 
tem to remain effective. 


CAUTION: Remove fuel tank filler tube cap before 
servicing any fuel system component. This is done 
to help relieve tank pressure. 


QUICK-CONNECT FITTINGS 


Different types of quick-connect fittings are used to 
attach various fuel system components. These are: a 
single-tab type, a two-tab type or a plastic retainer 
ring type. Some are equipped with safety latch clips. 
Refer to the Removal/Installation section for more 
information. 


14 - 6 
DESCI 





CAUTION: The interior components (o-rings, spac- 
ers) of quick-connect fitting are not serviced sepa- 
rately, but new pull tabs are available for some 
types. Do not attempt to repair damaged fittings or 
fuel lines/tubes. If repair is necessary, replace the 
complete fuel tube assembly. 


DIAGNOSIS AND TESTING 
FUEL PUMP PRESSURE TEST—2.5L ENGINE 


NOTE: The fuel pressure test port is used on cer- 
tain engines only. If equipped, the test port will be 
located on the fuel rail (Fig. 4). If not equipped, 
refer to the following procedure: 


All fuel systems are equipped with a. fuel tank 
module mounted, fuel pressure regulator. The fuel 
pressure regulator is not controlled by engine vac- 
uum. 

With engine at idle speed, system fuel pressure 
should be 338 kPa + 14 kPa (49. 0 psi + 2 psi). 


WARNING: THE FUEL SYSTEM Is UNDER CON- 
STANT FUEL PRESSURE EVEN WITH THE ENGINE 
OFF. BEFORE DISCONNECTING FUEL LINE AT 
FUEL RAIL, THIS PRESSURE MUST BE RELEASED. 
REFER TO THE FUEL SYSTEM PRESSURE 
RELEASE PROCEDURE. 


(1) Release fuel pressure. Refer to the Fuel System 
Pressure Release Procedure. 

(2) Disconnect latch clip and fuel line at fuel rail. 
Refer to Quick-Connect Fittings for procedures. This 
can be found in this section of the group. 

(3) Connect. adapter tool number 6539 or 6631 
(Fig. 5) into the fuel rail. Be sure adapter tool is 
fully seated into fuel rail. 





Fig. 5 Adapter Tool 6539 or 6631 — 
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(4) Install latch clip to fuel rail. If latch clip can 
not be fully seated into fuel rail, check for adapter 
tool not fully seated to fuel rail. — 

(5) Connect vehicle fuel line into adapter tool. Be 
sure fuel line is fully seated into adapter tool. 

(6) Remove protective cap at test port “T” on 
adapter tool. 

(7) Connect the 0-414 kPa (0-60 psi) fuel pressure 
gauge (from gauge set 5069) to the test port “T”. | 

(8) Start engine and note pressure gauge reading. 
Fuel pressure should be 338 kPa + 14 kPa (49.0 psi 
+ 2 psi) at idle. 

(9) If pressure is at 0 psi, connect DRB scan tool 
and refer to operating instructions in the appropriate 
Powertrain Diagnostics Procedures service manual. 

(10) If operating pressure is above 51.0 psi, fuel 
pump is OK but pressure regulator is defective. Reg- 
ulator is not serviced separately. Replace fuel pump 
module assembly. ans 

(11) After performing pressure test, install fuel 
line into fuel rail. Install latch clip into fuel rail. 
Refer to Quick-Connect Fittings for procedures. This 
can be found in this section of the group. 


FUEL PUMP PRESSURE TEST-4.0L ENGINE 


NOTE: The fuel pressure test port is used on cer- 
tain engines only. If equipped, the test port will be 
located on the fuel rail (Fig. 4). A sealing cap is 
screwed onto the test port. 


NOTE: The vacuum assisted fuel pressure regula- 
tor located at the front of the fuel rail is no longer 
used on any engine. 


All fuel systems are equipped with a fuel tank 
module mounted, fuel pressure regulator. The fuel 
pressure regulator is not controlled by engine vac- 
uum. 

With engine at idle sated: eteae fuel pressure 
should be 338 kPa + 14 kPa (49.0 psi + 2 psi). 


WARNING: DO NOT ALLOW FUEL TO SPILL ONTO 
THE ENGINE INTAKE OR EXHAUST MANIFOLDS. 
PLACE SHOP TOWELS UNDER AND AROUND THE 
PRESSURE PORT TO ABSORB FUEL. 


WARNING: WEAR PROPER EYE PROTECTION 
WHEN TESTING FUEL SYSTEM PRESSURE. _ 


(1) Remove the protective cap at the fuel rail test 
port. Connect the 0-414 kPa (0-60 psi) fuel pressure 
gauge (from gauge set 5069) to the test port pressure 
fitting on the fuel rail (Fig. 6). 
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Fig. 6 Fuel Pressure Gauge Installation—Typical 
Test Port Shown 


(2) Start the engine and note pressure gauge read- 
ing. Fuel pressure should be 338 kPa + 14 kPa (49.0 
psi + 2 psi) at idle. 

(3) If pressure is at O psi, connect DRB scan tool 
and refer to operating instructions in the appropriate 
Powertrain Diagnostics Procedures service manual. 

(4) If operating pressure is above 51.0 psi, fuel 
pump is OK but pressure regulator is defective. Reg- 
ulator is not serviced separately. Replace fuel pump 
module assembly. 
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FUEL GAUGE SENDING UNIT 


For fuel gauge diagnosis, ‘refer to Group 8H, 
Instrument Panel and Gauges. 


FUEL INJECTOR TEST 


To perform a complete test of the fuel injectors and 
their circuitry, refer to DRB scan tool and appropri- 
ate Powertrain Diagnostics Procedures manual. To 
test the injector only, refer to the following: 

Disconnect the fuel injector wire harness connector 
from the injector (Fig. 4). Place an ohmmeter across 
the injector terminals. Resistance reading should be 
approximately 14.5 ohms +1.2 ohms at 20°C (68°F). 
Proceed to following Injector Diagnosis chart. When 
performing the following tests from the chart, 
do not leave electrical current applied to the 
injector for longer than five seconds. Damage 
to injector coil or internal injector seals (Fig. 7) 
could result. 
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Fig. 7 Fuel Injector Internal Components—Typical 
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START VEHICLE, PULL THE 
ELECTRICAL CONNECTORS OFF 
THE INJECTORS ONE AT A TIME 
TO DETERMINE WHICH CYLINDER 
IS NOT FIRING. 


DO PRELIMINARY INSPECTION OF 
DISTRIBUTOR CAP, IGNITION 
CABLES SPARK PLUGS, AND 

CHECK FOR VACUUM LEAKS. 


| REPLACE THE INJECTOR a NO 
















CHECK POWER FEED AND 
GROUND CIRCUITS BETWEEN 
POWERTRAIN CONTROL MODULE 
AND THE INJECTOR CONNECTOR. 
REFER TO WIRING SCHEMATIC 
FOR COLOR CODES AND PIN 
TERMINAL NUMBERS. 


NO 


TEST THE VEHICLE WITH THE DRB II 
SCAN TOOL . 


REPAIR OR REPLACE THE WIRING 
HARNESS AS NECESSARY. 












REPLACE INJECTOR IF VISUALLY 
PLUGGED AT INJECTOR FUEL 
INLET. 

REPLACE FUEL RAIL IF VISUALLY 
PLUGGED OR RESTRICTED AT 
INJECTOR DELIVERY COUPLING. 


NO 


REPLACE INJECTOR NO 


| TEST THE INJECTOR RESISTANCE 












USING AN OHMMETER ACROSS 
THE INJECTOR TERMINALS WITH 
THE INJECTOR CONNECTOR 
REMOVED. 





PLACE A 12 VOLT TEST LAMP 
ACROSS THE INJECTOR 
ELECTRICAL CONNECTOR . 
TERMINALS. OBSERVE THE TEST 
LAMP WHILE CRANKING THE 
ENGINE. ; 










TEST LAMP 
FLASHES 


YES 


CIRCUIT IS OK. CHECK FOR FUEL 
DELIVERY AT SUSPECT INJECTOR 
BY REMOVING THE INJECTOR 

FROM THE RAIL AND OBSERVING 
FOR FUEL AND/OR RESTRICTIONS 
IN THE RAIL OR INJECTOR FUEL 

INLET. 









YES 







IS FUEL PRESENT 
AT INJECTOR? 


YES 






WITH INJECTOR REMOVED FROM 
THE FUEL RAIL, CONNECT A 12V 
SOURCE TO ONE TERMINAL ON 
THE INJECTOR CONNECTOR AND 
A GROUND WIRE TO THE OTHER 
TERMINAL. THE INJECTOR 
SHOULD “CLICK” EACH TIME THE 
GROUND WIRE IS CONNECTED 
AND DISCONNECTED TO THE 
TERMINAL. 












DOES INJECTOR 
“CLICK” 
? 


YES 
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INJECTOR DIAGNOSIS—VEHICLE RUNS ROUGH AND/OR HAS A MISS 


SERVICE PROCEDURES 


FUEL SYSTEM PRESSURE RELEASE 
~ PROCEDURE—2.5L ENGINE 


Use the following procedure if the fuel rail is 
not equipped with a fuel pressure test port. 

(1) Remove the Fuel Pump relay from the Power 
Distribution Center (PDC). For location of the relay, 
refer to the label on the underside of the PDC cover. 

(2) Start and run engine it stalls. 

(3) Attempt restarting engine until it will no 
longer run. 

(4) Turn ignition key to OFF position. 


CAUTION: Steps 1, 2, 3 and 4 must be performed to 
relieve high pressure fuel from within the fuel rail. 
Do not attempt to use the following steps to relieve 
this pressure as excessive fuel will be forced into a 
cylinder chamber. 


(5) Unplug connector from any injector. 

(6) Attach one end of a jumper wire with alligator 
clips (18 gauge or smaller) to either injector terminal. 

(7) Connect the other end of the jumper wire to 
the positive side of the battery. 

(8) Connect one end of a second jumper wire to the 
remaining injector terminal. 


CAUTION: Supplying power to an injector for more 
than 4 seconds will permanently damage the injec- 
tor. Do not leave the injector connected to power 
for more than 4 seconds. 


(9) Momentarily touch the other end of this 
jumper wire to the negative terminal of the battery 
for no more than 4 seconds. 

(10) Place a rag or towel below the fuel line at the 
quick connect to the rail. 

(11) Disconnect the quick connect fitting to the 
rail. Refer to Quick-Connect Fittings in this section. 
- (12) Return the fuel pump relay to the PDC. 

(13) One or more Diagnostic Trouble Codes (DTC’s) 
may have been stored in the PCM memory due to 
fuel pump relay removal. The DRB scan tool must be 
used to erase a DTC. Refer to Group 25, Emission 
Control System. See On-Board Diagnostics. 


FUEL SYSTEM PRESSURE RELEASE 
PROCEDURE-4.0L ENGINE | 


NOTE: The fuel pressure test port is used on cer- 
tain engines only. If equipped, the test port will be 
located on the fuel rail (Fig. 4). A sealing cap is 
screwed onto the test port. 


The fuel system is under constant fuel pressure 
(even with the engine off). 
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WARNING: BECAUSE THE FUEL SYSTEM IS 
UNDER CONSTANT FUEL PRESSURE, THE PRES- 
SURE MUST BE RELEASED BEFORE SERVICING 
ANY FUEL SYSTEM COMPONENT. THIS DOES NOT 
APPLY TO THROTTLE BODY REMOVAL. 


(1) Disconnect negative battery cable. 

(2) Remove the fuel tank filler tube cap to release 
fuel tank pressure. 

(3) Remove protective cap from pressure test port 
on the fuel rail. 


WARNING: DO NOT ALLOW FUEL TO SPILL ONTO 
THE ENGINE INTAKE OR EXHAUST MANIFOLDS. 
PLACE SHOP TOWELS UNDER AND AROUND THE 
PRESSURE PORT TO ABSORB FUEL WHEN THE 
PRESSURE IS RELEASED FROM THE FUEL RAIL. 


WARNING: WEAR PROPER EYE PROTECTION 
WHEN RELEASING FUEL SYSTEM PRESSURE. | 


(4) Obtain the fuel pressure gauge/hose assembly 
from fuel pressure gauge tool set 5069. Remove the 
gauge from the hose. 

(5) Place one end of hose (gauge end) into an 
approved gasoline container. 

(6) Place a shop towel under the test port. 

(7) To release fuel pressure, screw the other end of 
hose onto the fuel pressure test port. 

(8) After fuel pressure has been released, remove 
the hose from the test port. 

(9) Install protective cap to fuel test port. 


FUEL TUBES/LINES/HOSES AND CLAMPS 


Also refer to the section on Quick-Connect Fittings. 


WARNING: THE FUEL SYSTEM IS UNDER A CON- 
STANT PRESSURE (EVEN WITH THE ENGINE OFF). 
BEFORE SERVICING ANY FUEL SYSTEM HOSES, 
FITTINGS OR LINES, THE FUEL SYSTEM PRES- 
SURE MUST BE RELEASED. REFER TO THE FUEL 
SYSTEM PRESSURE RELEASE PROCEDURE IN . 

THIS GROUP. 


Inspect all hose connections such as clamps, cou- 
plings and fittings to make sure they are secure and 
leaks are not present. The component should be 
replaced immediately if there is any evidence of deg- 
radation that could result in failure. 

Never attempt to repair a plastic fuel ime/tiibe. 
Replace as necessary. 

Avoid contact of any fuel tubes/hoses with other 
vehicle components that could cause abrasions or 
scuffing. Be sure that the plastic fuel lines/tubes are 
properly routed to prevent pinching and to avoid heat 
sources. 


FUEL SYSTEM - 
LES (Continued) 
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The lines/tubes/hoses used on fuel injected vehicles 
are of a special construction. This is due to the 
higher fuel pressures and the possibility of contami- 
nated fuel in this system. If it is necessary to replace 
these lines/tubes/hoses, only those marked EFM/EFI 
may be used. 

The hose clamps used to secure rubber hoses on 
fuel injected vehicles are of a special rolled edge con- 
struction. This construction is used to prevent the 
edge of the clamp from cutting into the hose. Only 
these rolled edge type clamps may be used in this 
system. All other types of clamps may cut into the 
hoses and cause high-pressure fuel leaks. 

Use new original equipment type hose clamps. 
Tighten hose clamps to 1 N-m (15 in. lbs.) torque. 


QUICK-CONNECT FITTINGS 

Also refer to the Fuel Tubes/Lines/Hoses and 
_ Clamps section. 

Different types of quick-connect fittings are used to 
attach various fuel system components. These are: a 
single-tab type, a two-tab type, a plastic retainer ring 
type or a latch clip type. 


SINGLE-TAB TYPE 

This type of fitting is equipped with a single pull 
tab (Fig. 8). The tab is removable. After the tab is 
removed, the quick-connect fitting can be separated 
from the fuel system component. 


QUICK-CONNECT 
FITTING 


PULL TAB 






| PRESS HERE 
INSERTED TO REMOVE 
TUBE END PULL TAB S9A1A-24 


Fig. 8 Single-Tab Type Fitting 


CAUTION: The interior components (o-rings, spac- 
ers) of this type of quick-connect fitting are not ser- 
viced separately, but new pull tabs are available. Do 
not attempt to repair damaged fittings or fuel lines/ 
tubes. If repair is necessary, replace the complete 
fuel tube assembly. 


WARNING: THE FUEL SYSTEM IS UNDER A CON- 
STANT PRESSURE (EVEN WITH THE ENGINE OFF). 


— XJ 


BEFORE SERVICING ANY FUEL SYSTEM HOSES, 
FITTINGS OR LINES, THE FUEL SYSTEM PRES- 
SURE MUST BE RELEASED. REFER TO THE FUEL 
SYSTEM PRESSURE RELEASE PROCEDURE IN 
THIS GROUP. 


DISCONNECTION/CONNECTION 


(1) Disconnect negative battery cable from battery. 

(2) Perform the fuel pressure release procedure. Refer 
to the Fuel Pressure Release Procedure in this section. 

(3) Clean the fitting of any foreign material before 
disassembly. 

(4) Press the release tab on the side of fitting to 
release pull tab (Fig. 9). 


CAUTION: If this release tab is not pressed prior to 
releasing the pull tab, the pull tab will be damaged. 


(5) While pressing the release tab on the side of the 
fitting, use a screwdriver to pry up the pull tab (Fig. 9). 


PULL SCREWDRIVER 


TAB 





QUICK-CONNECT 
FITTING J9414-25 
Fig. 9 Disconnecting Single-Tab Type Fitting 


(6) Raise the pull tab until it separates from the 
quick-connect fitting (Fig. 10). Discard the old pull tab. 


FUEL TUBE OR | PULL QUICK-CONNECT 
FUEL SYSTEM TAB FITTING 


COMPONENT 


J9A14-26 
Fig. 10 Removing Pull Tab 


SERVICE PROCEDURES (Continued) 


(7) Disconnect the quick-connect fitting from the 
fuel system component being serviced. 

(8) Inspect the quick-connect fitting body and fuel 
system component for damage. Replace as necessary. 

(9) Prior to connecting the quick-connect fitting to 
component being serviced, check condition of fitting 
and component. Clean the parts with a lint-free 
cloth. Lubricate them with clean engine oil. 

(10) Insert the quick-connect fitting into the fuel 
tube or fuel system component until the built-on stop 
on the fuel tube or component rests against back of 
fitting. 

(11) Obtain a new pull tab. Push the new tab 
down until it locks into place in the quick-connect fit- 
ting. | 

(12) Verify a locked condition by firmly pulling on 
fuel tube and fitting (15-30 lbs.). 

(13) Connect negative cable to battery. 

(14) Start engine and check for leaks. 


TWO-TAB TYPE FITTING 

This type of fitting is equipped with tabs located on 
both sides of the fitting (Fig. 11). These tabs are sup- 
plied for disconnecting the quick-connect fitting from 
component being serviced. 
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Fig. 11 Typical Two-Tab Type Quick-Connect Fitting 


CAUTION: The interior components (o-rings, spac- 
ers) of this type of quick-connect fitting are not ser- 
viced separately, but new plastic retainers are 
available. Do not attempt to repair damaged fittings 
or fuel lines/tubes. If repair is necessary, replace 
the complete fuel tube assembly. 
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WARNING: THE FUEL SYSTEM IS UNDER A CON- 
STANT PRESSURE (EVEN WITH THE ENGINE OFF). 
BEFORE SERVICING ANY FUEL SYSTEM HOSES, 
FITTINGS OR LINES, THE FUEL SYSTEM PRES- 
SURE MUST BE RELEASED. REFER TO THE FUEL 
PRESSURE RELEASE PROCEDURE IN THIS 
GROUP. 


DISCONNECTION/CONNECTION 


(1) Disconnect negative battery cable from the bat- 
tery. 

(2) Perform the fuel pressure release procedure. 
Refer to the Fuel Pressure Release Procedure in this 
section. 

(3) Clean the fitting of any foreign material before 
disassembly. 

(4) To disconnect the quick-connect fitting, squeeze 
the plastic retainer tabs (Fig. 11) against the sides of 
the quick-connect fitting with your fingers. Tool use 
is not required for removal and may damage plastic 
retainer. Pull the fitting from the fuel system compo- 
nent being serviced. The plastic retainer will remain 
on the component being serviced after fitting is dis- 
connected. The o-rings and spacer will remain in the 
quick- connect fitting connector body. 

(5) Inspect the quick-connect fitting body and com- 
ponent for damage. Replace as necessary. 


CAUTION: When the quick-connect fitting was dis- 
connected, the plastic retainer will remain on the 
component being serviced. If this retainer must be 
removed, very carefully release the retainer from 
the component with two small screwdrivers. After 
removal, inspect the retainer for cracks or any dam- 
age. 


(6) Prior to connecting the quick-connect fitting to 
component being serviced, check condition of fitting 
and component. Clean the parts with a lint-free 
cloth. Lubricate them with clean engine oil. 

(7) Insert the quick-connect fitting to the compo- 
nent being serviced and into the plastic retainer. 
When a connection is made, a click will be heard. 

(8) Verify a locked condition by firmly pulling on 
fuel tube and fitting (15-30 lbs.). 

(9) Connect negative cable to battery. 

(10) Start engine and check for leaks. 


14 - 12 
SERVICE PROCEDURES (Continued) 


PLASTIC RETAINER RING TYPE FITTING 

This type of fitting can be identified by the use of a 
full-round plastic retainer ring (Fig. 12) usually black 
in color. 


FUEL TUBE REMOVAL 


QUICK CONNECT 
FITTING 





INSTALLATION 





PLASTIC 
RETAINER 


J9314-100 
Fig. 12 Plastic Retainer Ring Type Fitting 


CAUTION: The interior components (o-rings, spac- 
ers, retainers) of this type of quick-connect fitting 
are not serviced separately. Do not attempt to repair 
damaged fittings or fuel lines/tubes. If repair is nec- 
essary, replace the complete fuel tube assembly. 


WARNING: THE FUEL SYSTEM IS UNDER A CON- 
STANT PRESSURE (EVEN WITH THE ENGINE OFF). 
BEFORE SERVICING ANY FUEL SYSTEM HOSES, 
FITTINGS OR LINES, THE FUEL SYSTEM PREsS- 
SURE MUST BE RELEASED. REFER TO THE FUEL 
SYSTEM PRESSURE RELEASE PROCEDURE IN 
THIS GROUP. 


_ DISCONNECTION/CONNECTION 

(1) Disconnect negative battery cable from the bat- 
tery. | 

(2) Perform the fuel pressure release procedure. 
Refer to the Fuel Pressure Release Procedure in this 
section. 

(3) Clean the fitting of any foreign material before 
disassembly. | 

(4) To release the fuel system component from the 
quick-connect fitting, firmly push the fitting towards 
the component being serviced while firmly pushing 
the plastic retainer ring into the fitting (Fig. 12). 
With the plastic ring depressed, pull the fitting from 
the component. The plastic retainer ring must be 


FUEL SYSTEM 
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pressed squarely into the fitting body. If this 
retainer is cocked during removal, it may be 
difficult to disconnect fitting. Use an open-end 
wrench on the shoulder of the plastic retainer 
ring to aid in disconnection. 

(5) After disconnection, the plastic retainer ring 
will remain with the quick-connect fitting connector 
body. 

(6) Inspect fitting connector body plastic retainer 
ring and fuel system component for damage. Replace 
as necessary. 

(7) Prior to connecting the quick connect fitting to 
component being serviced, check condition of fitting 
and component. Clean the parts with a lint-free 
cloth. Lubricate them with clean engine oil. 

(8) Insert the quick-connect fitting into the compo- 
nent being serviced until a click is felt. 

(9) Verify a locked condition by firmly pulling on 
fuel tube and fitting (15-30 lbs.). 

(10) Connect negative battery cable to battery. 

(11) Start engine and check for leaks. 


FUEL LINE AT FUEL RAIL 

A latch clip is used to secure the fuel line to the 
fuel rail on certain engines (Fig. 13). A special tool 
will be necessary to separate the fuel line from the 
fuel rail after the latch clip is removed. 


DISCONNECTION/CONNECTION AT FUEL RAIL 


(1) Disconnect the negative battery cable from bat- 
tery. 

(2) Perform the fuel pressure release procedure. 
Refer to the Fuel Pressure Release Procedure in this 
section. 

(3) Clean the fitting of any foreign material before 
disassembly. | 

(4) Pry up on the latch clip with a screwdriver 
(Fig. 13). 





RAIL 
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Fig. 13 Latch Clip Removal—Typical 


SERVICE PROCEDURES (Continued) 
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LINE TOOL 





FUEL LINE 


FUEL RAIL J9514-6 


Fig. 14 Fuel Line Disconnection—Typical 


(5) Slide the latch clip toward the fuel rail while 
lifting with the screwdriver. 

(6) Insert special fuel line removal tool (Snap-On 
number FIH 9055-1 or equivalent) into the fuel line 
(Fig. 14). Use this tool to release the locking fingers 
in the end of the line. 

(7) With the special tool still inserted, pull the 
fuel line from the fuel rail. 

(8) After disconnection, the locking fingers will 
remain within the quick-connect fitting at the end of 
the fuel line. 

(9) Inspect fuel line fitting, locking fingers and 
fuel rail fitting for damage. Replace as necessary. 

(10) Prior to connecting the fuel line to the fuel 
rail, check condition of both fittings. Clean the parts 
with a lint-free cloth. Lubricate them with clean 
engine oil. 

(11) Insert the fuel line onto the fuel rail until a 
click is felt. 

(12) Verify a locked condition by firmly pulling on 
fuel line and fitting (15-30 lbs.). 

(13) Install latch clip (snaps into position). If the 
latch clip will not fit, this indicates the fuel line 
is not properly installed to the fuel rail. 
Recheck the fuel line connection. 

(14) Connect negative battery cable to battery. 

(15) Start engine and check for leaks. 


REMOVAL AND INSTALLATION 
FUEL FILTER 
REMOVAL 


WARNING: THE FUEL SYSTEM IS UNDER CON- 
STANT FUEL PRESSURE EVEN WITH THE ENGINE 
OFF. THIS PRESSURE MUST BE RELEASED 
BEFORE SERVICING THE FUEL FILTER. 
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(1) Disconnect negative battery cable at battery. 

(2) Remove fuel filler cap. | 

(3) Release fuel system pressure. Refer to Fuel 
Pressure Release Procedure in this group. 

(4) Raise and support vehicle. 

(5) Remove hoses and clamps from inlet and outlet 
sides of filter (Fig. 15). For procedures, refer to Fuel 
Tubes/Lines/Hoses and Clamps. Also refer to Quick- 
Connect Fittings. These can be found in the Fuel 
Delivery System section of this group. 
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Fig. 15 Fuel Filter 


(6) Remove retaining strap bolt. 
(7) Remove filter from vehicle. 





INSTALLATION 


CAUTION: The ends of the fuel filter are marked 
for correct installation. Install filter with the end 
marked IN towards fuel tank and the end marked 
OUT towards engine. 


(1) Place fuel filter in retaining strap with the 
marked ends in the correct position. 

(2) Install retaining strap bolt and tighten to 12 
N-m (106 in. lbs.) torque. 

(3) Install inlet and outlet hoses and hose clamps. 
For procedures, refer to Fuel Tubes/Lines/Hoses and 
Clamps. Also refer to Quick-Connect Fittings. These 
can be found in the Fuel Delivery System section of 
this group. | 

(4) Lower vehicle. 

(5) Connect negative battery cable. 

(6) Start engine and check for leaks. 
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FUEL PRESSURE REGULATOR — 


The pressure regulator is not serviced separately. If 
it needs servicing, the entire fuel pump module must 
be replaced. Refer to Fuel Pump Module for proce- 
dures. | 


FUEL PUMP RELAY 


The fuel pump and automatic shutdown (ASD) 
relays are located in the Power Distribution Center 
(PDC). The PDC is located in the engine compart- 
ment near the windshield washer fluid bottle. (Fig. 
16). Refer to label on PDC cover for relay location. 
Check the terminals in the PDC relay connector for 
corrosion or damage before installation. 
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Fig. 16 Power Distribution Center 


FUEL PUMP MODULE 
The fuel pump module is installed in the top/front 
of the fuel tank (Fig. 17). 


REMOVAL 
The module assembly can be removed from the fuel 
tank without removing the tank from the vehicle. 


WARNING: THE FUEL SYSTEM IS UNDER A CON- 
STANT PRESSURE (EVEN WITH THE ENGINE OFF). 
BEFORE SERVICING THE FUEL PUMP MODULE, 
THE FUEL SYSTEM PRESSURE MUST BE 
RELEASED. REFER TO THE FUEL PRESSURE 
RELEASE PROCEDURE IN THIS GROUP. 


(1) Remove fuel filler cap. Perform the Fuel Pres- 
sure Release Procedure as outlined in this group. 
(2) Disconnect negative battery cable. 


REMOVAL AND INSTALLATION (Continued) 
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(3) Using an approved portable gasoline siphon/ 
storage tank, drain fuel tank until fuel level is below 
one quarter (1/4) full. 

(4) Raise and support vehicle. 


WARNING: WRAP SHOP TOWELS AROUND FUEL 
HOSES TO ABSORB ANY FUEL SPILLAGE DURIN 
FUEL TANK REMOVAL. : 


(5) Disconnect fuel supply hose (Fig. 17) at fuel 
pump module. | 

(6) Disconnect fuel pump module electrical harness 
connector from main harness. a 

(7) Using a brass punch and hammer, remove fuel 
pump module lock ring by carefully tapping the lock 
ring tangs counterclockwise (Fig. 18). 
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Fig. 17 Fuel Pump Module Location 
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Fig. 18 Fuel Pump Module Lock Ring 
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REMOVAL AND INSTALLATION (Continued) 


(8) Remove fuel pump module and o-ring seal. Dis- 
card old O-ring. | 


INSTALLATION | | 

(1) Install fuel pump module assembly and new 
o-ring seal. The rubber stopper on the bottom of the 
module (Fig. 19) must be inserted into the cup in the 
fuel tank reservoir. 
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Fig. 19 Fuel Pump Module Components 


(2) Install lock ring. 

(3) Using a brass punch and a hammer, carefully 
tap lock ring tangs clockwise until all three tangs 
seat against all three of the stops (Fig. 18) on fuel 
tank. 

(4) Connect fuel hose to fuel pump module. 
Tighten hose clamp to 1 N-m (15 in. Ibs.) torque. 

(5) Connect fuel pump module electrical harness 
connector to main harness connector. 

(6) Lower vehicle. 

(7) Fill fuel tank. Install fuel tank cap. 

(8) Connect negative battery cable. 

(9) Start vehicle and inspect for leaks. | 


FUEL PUMP INLET STRAINER 


The fuel pump inlet strainer (in-tank fuel filter) is 
not serviced separately. If it needs service, the fuel 
pump module assembly must be replaced. Refer to 
Fuel Pump Module Removal/Installation. 


FUEL LEVEL SENSOR 


The fuel level sensor (fuel gauge sending unit) is 
not serviced separately. If it needs service, the fuel 
pump module assembly must be replaced. Refer to 
Fuel Pump Module Removal/Installation. | 
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FUEL INJECTOR RAIL 
REMOVAL 


WARNING: THE FUEL SYSTEM IS UNDER CON- 
STANT FUEL PRESSURE EVEN WITH THE ENGINE 
OFF. THIS PRESSURE MUST BE RELEASED 

BEFORE SERVICING THE FUEL RAIL. | 


(1) Remove fuel tank filler tube cap. 

(2) Disconnect the negative battery cable from bat- 
tery. | 

(3) Perform the Fuel System Pressure Release Pro- 
cedure as described in this Group. | 

(4) Remove and numerically attach a tag (if fuel 
injector is not already tagged), the injector harness 
connectors. Do this at each injector (Fig. 20). 
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Fig. 20 Fuel Rail Mounting 


(5) Disconnect fuel supply line latch clip and fuel 
line at fuel rail. Refer to Fuel Tubes/Lines/Hoses and — 
Clamps, or Quick-Connect Fittings. These can both 
be found in the Fuel Delivery section of this group. 

(6) Remove fuel rail mounting bolts (Fig. 20). 

(7) On models with automatic transmissions, it 
may be necessary to remove automatic transmission 
throttle line pressure cable and bracket. This will aid 
in fuel rail assembly removal. 

(8) Remove fuel rail by gently rocking until all the 
fuel injectors are out of the intake manifold. 


INSTALLATION | 

(1) Apply a small amount of clean engine oil to 
each injector o-ring. This will aid in installation. 

(2) Position tips of all fuel injectors into the corre- 
sponding injector bore in the intake manifold... Seat 
injectors into manifold. 

(3) Tighten fuel rail mounting bolts to 27 N-m (20 
ft. Ibs.) torque. 

(4) Connect injector harness connectors to appro- 
priate (tagged) injector. | 
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(5) Connect fuel line and fuel line latch clip to fuel 
rail. Refer to this group for procedures. 

(6) Install protective cap to pressure test port fit- 
ting Gf equipped). 

(7) Install fuel tank cap. 

(8) Connect negative battery cable to battery. 

(9) Start engine and check for fuel leaks. 


FUEL INJECTORS 


REMOVAL 

(1) Remove the fuel rail. 
Removal in this section. 

(2) Remove the clip(s) that retain the fuel injec- 
tor(s) to the fuel rail (Fig. 21) or (Fig. 22). 


Refer to Fuel Rail 
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Fig. 21 Injector Mounting 
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Fig. 22 Injector Retaining Clips—Typical Injector 
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INSTALLATION 

(1) Install the fuel injector(s) into the fuel rail 
assembly and install retaining clip(s). | 

(2) If the same injector(s) is being reinstalled, 
install new o- ring(s). 

(3) Apply a small amount of clean engine oil to 
each injector o-ring. This will aid in installation. 

(4) Install fuel rail. Refer to Fuel Rail Installation 
in this section. 

(5) Start engine and check for fuel leaks. 


FUEL TANK 


WARNING: THE FUEL SYSTEM IS UNDER CON- 
STANT FUEL PRESSURE EVEN WITH THE ENGINE 
OFF. THIS PRESSURE MUST BE RELEASED 
BEFORE SERVICING FUEL TANK. 


REMOVAL 

Perform the Fuel System Pressure Release Proce- 
dure. 

(1) Disconnect negative battery cable. 

(2) Remove the fuel filler cap. Using an approved 
portable gasoline siphon/storage tank, drain fuel 
tank. 

(3) Raise and support vehicle. 

(4) Disconnect fuel fill hose and fill vent hose from 
filler neck (Fig. 23). 
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Fig. 23 Filler Neck Hoses 


(5) Disconnect fuel pump module wire connector. 
Remove tie straps securing connector harness to fuel 
hoses. 





REMOVAL AND INSTALLATION (Continued) 


WARNING: WRAP SHOP TOWELS AROUND FUEL 
HOSES TO ABSORB ANY FUEL SPILLAGE DURING 
FUEL TANK REMOVAL. 


(6) Disconnect fuel tank vent hose from vent tube. 
(7) Disconnect fuel supply hose at pump module. 





MOUNTING BOLTS 


MOUNTING BOLTS 
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| | Fig. 24 Skid Plate 
(9) Remove fuel tank shield (Fig. 25). 
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Fig. 25 Fuel Tank Remove/install 


(10) Center a transmission jack under the fuel tank. 

(11) Remove support strap nuts. Move straps away 
from tank. 

(12) Lower fuel tank on transmission jack. 
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INSTALLATION ) 

(1) Raise fuel tank into position. Connect fuel fill 
hose and vent hose to filler neck and tighten clamps. 

(2) Wrap support straps around tank and over 
studs. Tighten strap nuts to 11.3 N-m (100 in. Ibs.) 
torque. | 

(3) Remove transmission jack. 

(4) Install tank shield. 

(5) If equipped, install tank skid plate. 

(6) Connect vent hose to vent tube. 

(7) Connect fuel supply hose and clamp to pump 
module. Tighten hose clamp to 1 N-m (15 in. lbs.) 
torque. 7 

(8) Connect fuel pump module wire connector to 
harness connector. Secure fuel pump module wire 
harness to fuel tubes with tie straps. 

(9) Lower vehicle. 

(10) Fill fuel tank. Install filler cap. ; 

(11) Connect negative battery cable to battery. 

(12) Start vehicle and inspect for leaks. 


ACCELERATOR PEDAL | 

The accelerator pedal is connected to the throttle 
body linkage by the throttle cable. The cable is pro- 
tected by a plastic sheathing and is connected to the 
throttle body linkage by a ball socket. It is connected 
to the upper part of the accelerator pedal arm by a 
plastic retainer (clip) (Fig. 26). This retainer (clip) 
snaps into the top of the accelerator pedal arm. 
Retainer tabs (built into the cable sheathing) (Fig. 
26) fasten the cable to the dash panel. 
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Fig. 26 Accelerator Pedal Mounting—Typical 


Dual throttle return springs (attached to the throt- 
tle shaft) are used to close the throttle. 
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REMOVAL AND INSTALLATION (Continued) 


CAUTION: Never attempt to remove or alter these 
springs. 


CAUTION: Be careful not to damage or kink the 
cable core wire (within the cable sheathing) while 
servicing the accelerator pedal or throttle cable. 


REMOVAL 
(1) From inside the vehicle, hold up accelerator pedal. 
Remove plastic cable retainer (clip) and throttle cable 
core wire from upper end of accelerator pedal arm (Fig. 
26). Plastic cable retainer (clip) snaps into pedal arm. 
(2) Remove accelerator pedal mounting bracket 
nuts. Remove accelerator pedal assembly. 


INSTALLATION 

(1) Place accelerator pedal assembly over studs 
protruding from floor pan. Tighten mounting nuts to 
5 N-m (86 in. lbs.) torque. 

(2) Slide throttle cable into opening in top of pedal 
arm. Push plastic cable retainer (clip) into accelera- 
tor pedal arm opening until it snaps into place. 

(3) Before starting engine, operate accelerator 
pedal to check for any binding. 


THROTTLE CABLE 


REMOVAL | 

(1) From inside the vehicle, hold up accelerator 
pedal. Remove plastic cable retainer (clip) and throt- 
tle cable core wire from upper end of accelerator 
pedal arm (Fig. 26). Plastic cable retainer (clip) snaps 
into pedal arm. 

(2) Remove the cable core wire at pedal arm. 

(3) From inside the vehicle, pinch both sides of the 
cable housing retainer tabs (Fig. 26) at the dash 
panel. Remove cable housing from dash panel and 
pull into the engine compartment. 

(4) Remove cable from clip on the engine cylinder 
head (valve) cover. 

(5) Remove the throttle cable ball end socket at 
throttle body linkage (snaps off) (Fig. 27). 

(6) Remove throttle cable from throttle body 
mounting bracket by compressing retainer tabs and 
pushing cable through hole in bracket. 

(7) Remove throttle cable from vehicle. 


INSTALLATION 


(1) Slide throttle cable through hole in throttle 


- body bracket until retainer tabs lock into bracket. 
Connect cable ball end to throttle body linkage ball 
(snaps on). 

(2) Snap cable into clip on the engine cylinder 
head (valve) cover. 

(3) Push other end of cable through opening in 
dash panel until retaining tabs lock into panel. 





THROTTLE CABLE 


80524632 


Fig. 27 Throttle (Accelerator) Cable at Throttle 
Body—Typical 
(4) From inside drivers compartment, slide throttle 
cable core wire into opening in top of accelerator 
pedal arm. Push cable retainer (clip) into pedal arm 
opening until it snaps in place. © 
(5) Before starting engine, operate accelerator 
pedal to check for any binding. 


SPECIFICATIONS 
VECI LABEL SPECIFICATIONS 


If anything differs between the specifications found 
on the Vehicle Emission Control Information (VECI) 
label and the following specifications, use specifica- 
tions on VECI label. The VECI label is located in the 
engine compartment. 


FUEL TANK CAPACITY 


US. Gallons 


Nominal refill capacities are shown. A variation may 
be observed from vehicle to vehicle due to 
manufacturing tolerance and refill procedure. 


FUEL SYSTEM PRESSURE 
338 kPa + 14 kPa (49.0 psi + 2 psi). 


TORQUE SPECIFICATIONS 












DESCRIPTION TORQUE 
Accelerator Pedal Bracket 

Mounting Nuts.............. 5 N-m (386 in. Ibs.) 
Fuel Rail Mounting Bolts....... 27 N-m (20 ft. Ibs.) 
Fuel Tank Mounting Nuts... .11.3 N-m (100 in. lbs.) 
Fuel Hose Clamps ............. 1 N-m (15 in. lbs.) 
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FUEL INJECTION SYSTEM 
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GENERAL INFORMATION 


INTRODUCTION 

All engines are equipped with sequential Multi- 
Port Fuel Injection (MFI). The MFI system provides 
precise air/fuel ratios for all driving conditions. 

The powertrain control module (PCM) operates the 
fuel system. The PCM was formerly referred to as 
_ the SBEC or engine controller. The PCM (Fig. 1) is a 
pre-programmed, dual microprocessor digital com- 
puter. It regulates ignition timing, air-fuel ratio, 
emission control devices, charging system, speed con- 
trol, air conditioning compressor clutch engagement 
and idle speed. The PCM can adapt its programming 
to meet changing operating conditions. 
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Fig. 1 Powertrain Control Module (PCM) Location 


Powertrain Control Module (PCM) Inputs rep- 
resent the instantaneous engine operating conditions. 
Air-fuel mixture and ignition timing calibrations for 
various driving and atmospheric conditions are pre- 
programmed into the PCM. The PCM monitors and 
analyzes various inputs. It then computes engine fuel 
and ignition timing requirements based on these 
inputs. Fuel delivery control and ignition timing will 
then be adjusted accordingly. 

Other inputs to the PCM are provided by the brake 
light switch, air conditioning select switch and the 
speed control switches. All inputs to the PCM are 
converted into signals. a | 

Electrically operated fuel injectors spray fuel in 
precise metered amounts into the intake port directly 
above the intake valve. The injectors are fired in a 
specific sequence by the PCM. The PCM maintains 
an air/fuel ratio of 14.7 to 1 by constantly adjusting 
injector pulse width. Injector pulse. width is the 
length of time that the injector opens and sprays fuel 
into the chamber. The PCM adjusts injector pulse 
width by opening and closing the ground path to the 
injector. 
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Manifold absolute pressure (air density) and 
engine rpm (speed) are the primary inputs that 
determine fuel injector pulse width. The PCM also 
monitors other inputs when adjusting air-fuel ratio. 


MODES OF OPERATION 

As input signals to the powertrain control module 
(PCM) change, the PCM adjusts its response to the 
output devices. For example, the PCM must calculate 
different injector pulse width and ignition timing for 
idle than it does for wide open throttle (WOT). 

There are two different areas of operation: Open 
Loop and Closed Loop. © | 

During Open Loop modes, the powertrain control 
module (PCM) receives input signals and responds 
only according to preset PCM programming. Input 
from the oxygen (O2S) sensor is not monitored dur- 
ing Open Loop modes. 

During Closed Loop modes, the PCM will monitor 
the oxygen (02S) sensor input. This input indicates 
to the PCM whether or not the calculated injector 
pulse width results in the ideal air-fuel ratio. This 
ratio is 14.7 parts air-to-1 part fuel. By monitoring 
the exhaust oxygen content through the O2S sensor, 
the PCM can fine tune the injector pulse width. This 
is done to achieve optimum fuel economy combined 
with low emission engine performance. 

The fuel injection system has the following modes 
of operation: 

e Ignition switch ON 
Engine start-up (crank) 

Engine warm-up — 

Idle 

Cruise 

Acceleration 

Deceleration 

Wide open throttle (WOT) 
Ignition switch OFF 

The ignition switch On, engine start-up (crank), 
engine warm-up, acceleration, deceleration and wide 
open throttle modes are Open Loop modes. The idle 
and cruise modes, (with the engine at operating tem- 
perature) are Closed Loop modes. 


IGNITION SWITCH (KEY-ON) MODE — 

This is an Open Loop mode. When the fuel system 
is activated by the ignition switch, the following 
actions occur: 

-e The powertrain control module (PCM) pre-posi- 
tions the idle air control (IAC) motor. | 

e The PCM determines atmospheric air pressure 
from the MAP sensor input to determine basic fuel 
strategy. 7 

« The PCM monitors the engine coolant tempera- 
ture sensor input. The PCM modifies fuel strategy 
based on this input. 
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GENERAL INFORMATION (Continued) 


e Intake manifold air temperature sensor input is 
monitored 

e Throttle position sensor (TPS) is monitored 

e The auto shutdown (ASD) relay is energized by 
the PCM for approximately three seconds. 

e The fuel pump is energized through the fuel 
pump relay by the PCM. The fuel pump will operate 
for approximately three seconds unless the engine is 
operating or the starter motor is engaged 

e The O2S sensor heater element is energized 
through the fuel pump relay. The O25 sensor input is 
not used by the PCM to calibrate air-fuel ratio dur- 
ing this mode of operation. 

e The up-shift indicator lamp is illuminated (man- 
ual transmission only). 


ENGINE START-UP MODE 

This is an Open Loop mode. The following actions 
occur when the starter motor is engaged. 

The powertrain control module (PCM) receives 
inputs from: 

e Battery voltage 
Engine coolant temperature sensor 
Crankshaft position sensor 
Intake manifold air temperature sensor 
Manifold absolute pressure (MAP) sensor 
Throttle position sensor (TPS) 

Starter motor relay 
Camshaft position sensor signal 

The PCM monitors the crankshaft position sensor. 
If the PCM does not receive a crankshaft position 
sensor signal within 3 seconds of cranking the 
engine, it will shut down the fuel injection system. 

The fuel pump is activated by the PCM through 
the fuel pump relay. 

Voltage is applied to the fuel injectors with the 
PCM. The PCM will then control the injection 
sequence and injector pulse width by turning the 
eround circuit to each individual injector on and off. 

The PCM determines the proper ignition timing 
according to input received from the crankshaft posi- 
tion sensor. 


ENGINE WARM-UP MODE 

This is an Open Loop mode. During engine warm- 
up, the powertrain control module (PCM) receives 
inputs from: 

e Battery voltage 
Crankshaft position sensor 
Engine coolant temperature sensor 
Intake manifold air temperature sensor 
Manifold absolute pressure (MAP) sensor 
Throttle position sensor (TPS) | 

e Camshaft position sensor signal (in the distribu- 
tor) 

e Park/neutral switch (gear indicator signal—auto. 
trans. only) | 
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e Air conditioning select signal Gif equipped) 

e Air conditioning request signal (if equipped) 

Based on these inputs the following occurs: 

e Voltage is applied to the fuel injectors with the 
powertrain control module (PCM). The PCM will 
then control the injection sequence and injector pulse 
width by turning the ground circuit to each individ- 
ual injector on and off. 

e The PCM adjusts engine idle speed through the 
idle air control (IAC) motor and adjusts ignition tim- 
ing. 

e The PCM operates the A/C compressor clutch 
through the clutch relay. This is done if A/C has been 
selected by the vehicle operator and requested by the 
A/C thermostat. 

e If the vehicle has a manual transmission, the 
up-shift lamp is operated by the PCM. 

e When engine has reached operating tempera- 
ture, the PCM will begin monitoring O28 sensor 
input. The system will then leave the warm-up mode 
and go into closed loop operation. 


IDLE MODE 

When the engine is at operating temperature, this 
is a Closed Loop mode. At idle speed, the powertrain 
control module (PCM) receives inputs from: 

e Air conditioning select signal (if equipped) 

Air conditioning request signal (if equipped) 
Battery voltage 

Crankshaft position sensor 

Engine coolant temperature sensor 

Intake manifold air temperature sensor 
Manifold absolute pressure (MAP) sensor 
Throttle position sensor (TPS) 

e Camshaft position sensor signal (in the distribu- 
tor) 

e Battery voltage | 

e Park/neutral switch (gear indicator signal—auto. 
trans. only) 

e Oxygen sensor 

Based on these inputs, the following occurs: 

e Voltage is applied to the fuel injectors with the 
powertrain control module (PCM). The PCM will 
then control injection sequence and injector pulse 
width by turning the ground circuit to each individ- 
ual injector on and off. 

e The PCM monitors the O2S sensor input and 
adjusts air-fuel ratio by varying injector pulse width. 
It also adjusts engine idle speed onoven the idle air 
control (IAC) motor. 

e The PCM adjusts ignition timing by increasing 
and decreasing spark advance. 

e The PCM operates the A/C compressor clutch 
through the clutch relay. This happens if A/C has 
been selected by the vehicle operator and requested 
by the A/C thermostat. 
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The optional Extended Idle Switch is used to raise 
the engine idle speed to approximately 1000 rpm. 
This is when the shifter is in either the Park or Neu- 
tral position. A rocker-type 2-wire switch (extended 
idle switch) is mounted to the instrument panel. This 
switch will supply a ground circuit to the powertrain 
control module (PCM). The switch is available 
only with 4.0L engine when supplied with the 
optional police package. 


CRUISE MODE 

When the engine is at operating temperature, this 
is a Closed Loop mode. At cruising speed, the power- 
train control module (PCM) receives inputs from: 

Air conditioning select signal (if equipped) 
Air conditioning request signal (if eam Dps) 
Battery voltage 

Engine coolant temperature sensor 
Crankshaft position sensor 

Intake manifold air temperature sensor 
Manifold absolute pressure (MAP) sensor 
Throttle position sensor (TPS) 

e Camshaft position sensor signal (in the distribu- 
tor) 

e Park/neutral switch (gear indicator signal—auto. 
trans. only) 

e Oxygen (O2S) sensor 

Based on these inputs, the following occurs: 

e Voltage is applied to the fuel injectors with the 
PCM. The PCM will then adjust the injector pulse 
width by turning the ground circuit to each individ- 
ual injector on and off. 

e The PCM monitors the O2S sensor input and 
adjusts air-fuel ratio. It also adjusts engine idle 
speed through the idle air control (IAC) motor. 

e The PCM adjusts ignition timing by turning the 
- ground path to the coil on and off. 

e The PCM operates the A/C compressor clutch 
through the clutch relay. This happens if A/C has 
_ been selected by the vehicle operator and requested 
by the A/C thermostat. 


ACCELERATION MODE 

This is an Open Loop mode. The powertrain control 
module (PCM) recognizes an abrupt increase in 
throttle position or MAP pressure as a demand for 
increased engine output and vehicle acceleration. The 
PCM increases injector pulse width in response to 
increased throttle opening. 


DECELERATION MODE | 

When the engine is at operating temperature, this 
is an Open Loop mode. During hard deceleration, the 
powertrain control module (PCM) receives the follow- 
ing inputs. ; 

e Air conditioning select signal (if equipped) 

e Air conditioning request signal (if equipped) 
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Battery voltage 

Engine coolant temperature sensor 
Crankshaft position sensor 

Intake manifold air temperature sensor 
Manifold absolute pressure (MAP) sensor | 
Throttle position sensor (TPS) 

e Camshaft position sensor signal (in the distribu- 
tor) | 

e Park/neutral switch (gear indicator signal—auto. 
trans. only) 

If the vehicle is under hard Sesclerston with the | 
proper rpm and closed throttle conditions, the PCM 
will ignore the oxygen sensor input signal. The PCM 
will enter a fuel cut-off strategy in which it will not 
supply ground to the injectors. If a hard deceleration 
does not exist, the PCM will determine the proper 
injector pulse width and continue injection. 

Based on the above inputs, the PCM will adjust 
engine idle speed through the idle air control (IAC) 
motor. 

The PCM adjusts ignition timing by turning the 
ground path to the coil on and off. 

The PCM opens the ground circuit to the A/C. 
clutch relay to disengage the A/C compressor clutch. 
This is done until the vehicle is no longer under 
deceleration (if the A/C system is operating). 


WIDE OPEN THROTTLE MODE 

This is an Open Loop mode. During wide open 
throttle operation, the powertrain control module 
(PCM) receives the following inputs. 

e Battery voltage 
Crankshaft position sensor 
Engine coolant temperature sensor 
Intake manifold air temperature sensor > 
Manifold absolute pressure (MAP) sensor 
Throttle position sensor (TPS) 

e Camshaft position sensor r signal (in the distribu- 
tor) 

During wide open throttle conditions, the folios ae | 
occurs: 

e Voltage is applied to ie fuel dnetiors with the 
powertrain control module (PCM). The PCM will 
then control the injection sequence and injector pulse 
width by turning the ground circuit to each individ- 
ual injector on and off. The PCM ignores the oxygen 
sensor input signal and provides a predetermined 
amount of additional fuel. This is done by adjusting 
injector pulse width. — 

e The PCM adjusts ignition tinting by turning the 
eround path to the coil on and off. - | 

e The PCM opens the ground circuit to the A/C 
clutch relay to disengage the A/C compressor clutch. 
This will be done for approximately 15 seconds (if the 
air conditioning system is operating). 

If the vehicle has a manual transmission, the up- 
shift lamp is operated by the PCM. 
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IGNITION SWITCH OFF MODE 

When ignition switch is turned to OFF position, 
the PCM stops operating the injectors, ignition coil, 
ASD relay and fuel. pump relay. 


DESCRIPTION AND OPERATION | 
SYSTEM DIAGNOSIS. 


The PCM can test many of its own input and out- 
put circuits. If the PCM senses a fault in a major 
system, the PCM stores a Diagnostic Trouble Code 
(DTC) in memory. 

Technicians can diepiee stored DTC’s by two differ- 
ent methods. The first is to cycle the ignition switch 
On - Off - On - Off - On within 3 seconds. Then count 
the number of times the malfunction indicator (check 
engine) lamp on the instrument panel flashes on and 
off. The number of flashes represents the DTC. There 
is a slight pause between the flashes representing 
the first and second digits of the code. Longer pauses 
separate individual trouble codes. 

The second method of reading DTC’s uses the DRB 
scan tool. For DTC information, refer to Group 25, 
Emission Control Systems. See On-Board Diagnos- 
tics. 


POWERTRAIN CONTROL MODULE (PCM) 


The powertrain control module (PCM) (Fig. 1) oper- 
ates the fuel system. The PCM was formerly referred 
to as the SBEC or engine controller. The PCM is a 
pre-programmed, dual microprocessor digital com- 
puter. It regulates ignition timing, air-fuel ratio, 
emission control devices, charging system, speed con- 
trol, air conditioning compressor clutch engagement 
and idle speed. The PCM can adapt its programming 
to meet changing operating conditions. 

The PCM receives input signals from various 
switches and sensors. Based on these inputs, the 
PCM regulates various engine and vehicle operations 
through different system components. These compo- 
nents are referred to as Powertrain Control Module 
(PCM) Outputs. The sensors and switches that pro- 
vide inputs to the PCM are considered Powertrain 
Control Module (PCM) Inputs. 

The PCM adjusts ignition timing based upon 
inputs it receives from sensors that react to: engine 
rpm, manifold absolute pressure, engine coolant tem- 
perature, throttle position, transmission gear selec- 
tion (automatic transmission), vehicle speed and the 
brake switch. — 

The PCM adjusts ‘idle speed based on inputs it 
receives from sensors that react to: throttle position, 
vehicle speed, transmission gear selection, engine 
coolant temperature and from inputs it receives from 
the air conditioning clutch switch and brake switch. 
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Based on inputs that it receives, the PCM adjusts 
ignition coil dwell. The PCM also adjusts the gener- 
ator charge rate through control of the generator 
field and provides speed control operation. i 


NOTE: Powertrain Control Module (PCM) Inputs: 


A/C eeuuest Gf equipped with factory AIC) 
A/C select (if equipped with factory A/C) 
Auto shutdown (ASD) sense 
Intake manifold air temperature sensor 
Battery voltage 
Brake switch 
Engine coolant temperature sensor _ 
Crankshaft position sensor 

e Ignition circuit sense (ignition switch in run 
position) 

e Manifold absolute pressure (MAP) sensor 
Oxygen sensors 
Park/neutral switch (auto. beans. only) 
SCI receive (DRB scan tool connection) 
Speed control resume switch 
Speed control set switch 
Speed control on/off switch 
Camshaft position sensor signal 
Throttle position sensor 
Vehicle speed sensor 
Sensor return 
Power ground 
Signal ground 


NOTE: Powertrain Control Module (PCM) Suihines 


A/C clutch relay 
Idle air control (IAC) motor 
Auto shutdown (ASD) relay 
Generator field | 
Malfunction indicator lamp (Check engine lamp) 
Fuel injectors 
Fuel pump relay 
Ignition coil 
EVAP canister purge solenoid 
SCI transmit (DRB scan tool connection) © 
Speed control vacuum solenoid 
Speed control vent solenoid 
e Tachometer (on instrument panel, if equipped) 
The powertrain control module (PCM) contains a 
voltage convertor. This converts battery voltage to. a 
regulated 5.0 volts. 


AIR CONDITIONING (A/C) CONTROLS—PCM INPUT 


The A/C control system information applies to fac- 
tory installed air conditioning units. 

A/C SELECT SIGNAL: When the A/C switch is in 
the ON position, an input signal is sent to the pow- 
ertrain control module (PCM). The signal informs the 
PCM that the A/C has been selected. The PCM 
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DESCRIPTION AND OPERATION (Continued) 


adjusts idle speed to a pre-programmed rpm through 
the idle air control (IAC) motor to compensate for 
increased engine load. | 

A/C REQUEST SIGNAL: Once A/C has been 
selected, the powertrain control module (PCM) 
receives the A/C request signal from the evaporator 
switch. The input indicates that the evaporator tem- 
perature is in the proper range for A/C application. 
The PCM uses this input to cycle the A/C compressor 
clutch (through the A/C relay). It will also determine 
the correct engine idle speed through the idle air con- 
trol (IAC) motor position. 

If the A/C low-pressure switch opens (indicating a 
low refrigerant level), the PCM will not receive an 
A/C receive signal. The PCM will then remove the 
ground from the A/C relay. This will deactivate the 
A/C compressor clutch. 

If the evaporator switch opens, (indicating that 
evaporator is not in proper temperature range), the 
PCM will not receive the A/C request signal. The 
PCM will then remove the ground from the A/C relay, 
deactivating the A/C compressor clutch. 


AUTOMATIC SHUTDOWN (ASD) RELAY—PCM 
INPUT 

A 12 volt signal at this input indicates to the PCM 
that the ASD has been activated. The ASD relay is 
located in the Power Distribution Center (PDC). The 
PDC is located in the engine compartment (Fig. 2). 
Refer to label on PDC cover for relay location. The 
_ relay is used to connect the oxygen sensor heater ele- 
ments, ignition coil, generator field winding and fuel 
injectors to 12 volt + power supply. 
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Fig. 2 Power Distribution Center (PDC) 
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This input is used only to sense that the ASD relay 
is energized. If the powertrain control module (PCM) 
does not see 12 volts at this input when the ASD 
should be activated, it will set a diagnostic trouble 
code (DTC). 


BATTERY TEMPERATURE SENSOR—PCM INPUT 


Provides a signal to the PCM corresponding to the 
battery temperature. Refer to Group 8C, Charging 
System for additional information. 


BATTERY VOLTAGE—PCM INPUT 


The battery voltage input provides power to the 
powertrain control module (PCM). It also informs the 
PCM what voltage level is supplied to the ignition 
coil and fuel injectors. 

If battery voltage is low, the PCM will increase 
injector pulse width (period of time that the injector 
is energized). This is done to compensate for the 
reduced flow through injector caused by the lowered 
voltage. | 


FIVE VOLT SENSOR SUPPLY—PRIMARY 


Supplies the required 5 volt power source to the 
crankshaft position sensor, camshaft position sensor, 
MAP sensor and throttle position sensor. 


FIVE VOLT SENSOR SUPPLY—SECONDARY 


Supplies the required 5 volt source to the vehicle 
speed sensor. 


FUEL LEVEL SENSOR—PCM INPUT 

The fuel level sensor sends a variable voltage to 
the PCM to indicate fuel level. The purpose of this 
feature is to prevent a false setting of misfire and 
fuel system monitor trouble codes if the fuel level is 
less than 15 percent of its rated capacity. 


BRAKE SWITCH—PCM INPUT | 

When the brake light switch is activated, the pow- 
ertrain control module (PCM) receives an input indi- 
cating that the brakes are being applied. After 
receiving this input, the PCM maintains idle speed to 
a scheduled rpm through control of the idle air con- 
trol (IAC) motor. The brake switch input is also used | 
to operate the speed control system. 


CAMSHAFT POSITION SENSOR—PCM INPUT 


A sync signal is. provide by the camshaft position 
sensor located in the distributor (Fig. 3). The syne 
signal from this sensor works in conjunction with the 
crankshaft position sensor to provide the powertrain 
control module (PCM) with inputs. This is done to 
establish and maintain correct injector firing order. 

Refer to Camshaft Position Sensor in Group 8D, 
Ignition System for more information. 
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Fig. 3 Camshaft Position Sensor 


CRANKSHAFT POSITION SENSOR—PCM INPUT 


This sensor is a hall effect device that detects 
notches in the flywheel (manual transmission) or 
flexplate (automatic transmission). 


This sensor is used to indicate to the powertrain 


control module (PCM) that a spark and or fuel injec- 
tion event is to be required. The output from this 
sensor, in conjunction with the camshaft position sen- 
sor signal, is used to differentiate between fuel injec- 
tion and spark events. It is also used to synchronize 
the fuel injectors with their respective cylinders. 

The sensor is bolted to the transmission bellhous- 
ing (Fig. 4). 
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Fig. 4 Crankshaft Position Sensor—Typical 


Refer to Group 8D, Ignition System for more 


crankshaft position sensor information. 
The engine will not operate if the PCM does not 
receive a crankshaft position sensor input. 
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ENGINE COOLANT TEMPERATURE SENSOR—PCM 
INPUT | 


The engine coolant temperature sensor is installed 
in the thermostat housing (Fig. 5) and protrudes into 
the water jacket. The sensor provides an input volt- 
age to the powertrain control module (PCM) relating 
coolant temperature. The PCM uses this input along 
with inputs from other sensors to determine injector 
pulse width and ignition timing. As coolant tempera- 
ture varies, the coolant temperature sensor’s resis- 
tance changes. The change in resistance results in a 
different input voltage to the PCM. } 

~When the engine is cold, the PCM will operate in 

Open Loop cycle. It will demand slightly richer air- 
fuel mixtures and higher idle speeds. This is done 
until normal operating temperatures are reached. 

Refer to Open Loop/Closed Loop Modes of Opera- 
tion in this section of the group for more information. 
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Fig. 5 Engine Coolant Temperature Sensor—Ti ypical 






EXTENDED IDLE SWITCH—PCM INPUT 


OPTIONAL POLICE PACKAGE ONLY 

The extended idle switch is used to raise the 
engine idle speed to approximately 1000 rpm. This is 
when the shifter is in either the Park or Neutral 
position. A rocker-type 2-wire switch (extended idle 
switch) is mounted to the instrument panel. This 
switch will supply a ground circuit to the powertrain 
control module (PCM). The switch is available 
only with 4.0L engine when supplied with the 
optional police package. 

For testing and diagnosis of this switch and its cir- 
cuit, refer to the General Diagnosis section of this 
eroup. 
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DESCRIPTION AND OPERATION (Continued) 


HEATED OXYGEN SENSOR (02S)—PCM INPUT 


Two heated O2S sensors are used. The sensors pro- 
duce voltages from 0 to 1 volt, depending upon the 
oxygen content of the exhaust gas in the exhaust 
manifold. When a large amount of oxygen is present 
(caused by a lean air/fuel mixture), the sensors pro- 
duces a low voltage. When there is a lesser amount 
present (rich air/fuel mixture) it produces a higher 
voltage. By monitoring the oxygen content and con- 
verting it to electrical voltage, the sensors act as a 
rich-lean switch. 

The oxygen sensors are equipped with a heating 
element that keeps the sensors at proper operating 
temperature during all operating modes. Maintaining 
correct sensor temperature at all times allows the 
system to enter into closed loop operation sooner. 
Also, it allows the system to remain in closed loop 
operation during periods of extended idle. 

In Closed Loop operation, the PCM monitors the 
O2S sensor input (along with other inputs) and 
adjusts the injector pulse width accordingly. During 
Open Loop operation, the PCM ignores the O2 sensor 
input. The PCM adjusts injector pulse width based 
on preprogrammed (fixed) values and inputs from 
other sensors. 

The Automatic Shutdown (ASD) relay supplies bat- 
tery voltage to both the upstream and downstream 
heated oxygen sensors. The oxygen sensors are 
equipped with a heating element. The heating ele- 
ments reduce the time required for the sensors to 
reach operating temperature. 


UPSTREAM HEATED OXYGEN SENSOR 

The upstream O2S sensor is located in the exhaust 
downpipe (Fig. 6). It provides an input voltage to the 
PCM. The input tells the PCM the oxygen content of 
the exhaust gas. The PCM uses this information to 


fine tune the air/fuel ratio by adjusting injector pulse 
width. 


UPSTREAM 
_ OXYGEN SENSOR 





- DOWNSTREAM 
OXYGEN SENSOR 


80524639 


Fig. 6 Heated Oxygen Sensors 





DOWNSTREAM HEATED OXYGEN SENSOR 

The downstream heated oxygen sensor is located 
near the outlet end of the catalytic convertor (Fig. 6). 
The downstream heated oxygen sensor input is used 
to detect catalytic convertor deterioration. As the con- 
vertor deteriorates, the input from the downstream 
sensor begins to match the upstream sensor input 
except for a slight time delay. By comparing the 
downstream heated oxygen sensor input to the input 
from the upstream sensor, the PCM calculates cata- 
lytic convertor efficiency. 

When the catalytic converter efficiency drops below 
emission standards, the PCM stores a diagnostic 
trouble code and illuminates the Malfunction Indica- 
tor Lamp (MIL). For more information, refer to 
Group 25, Emission Control Systems. 


IGNITION CIRCUIT SENSE—PCM INPUT 

The ignition circuit sense input tells the Power- 
train Control Module (PCM) the ignition switch has 
energized the ignition circuit. Refer to the wiring dia- 
grams for circuit information. . 


INTAKE MANIFOLD AIR TEMPERATURE SENSOR— 
PCM INPUT 


The intake manifold air temperature sensor is 
installed in the intake manifold with the sensor ele- 
ment extending into the air stream (Fig. 7). The sen- 
sor provides an input voltage to the powertrain 
control module (PCM) indicating intake manifold air 
temperature. The input is used along with inputs 
from other sensors to determine injector pulse width. 
As the temperature of the air-fuel stream in the 
manifold varies, the sensor resistance changes. This 
results in a different input voltage to the PCM. 


IDLE AIR CONTROL 
PASSAGE INLET 


IDLE AIR CONTROL MOTOR 






Si is 
ee 


MOUNTING 
BOLTS ) 
Og = 
y—| 


MAP 
SENSOR 


AIR TEMPERATURE 
SENSOR | 
80524e63c 


Fig. 7 Intake Air Temp. Sensor Location—Typical 
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DESCRIPTION AND OPERATION (Continued) 


MANIFOLD ABSOLUTE PRESSURE (MAP) 
SENSOR—PCM INPUT 


The MAP sensor reacts to absolute pressure in the 
intake manifold. It provides an input voltage to the 
powertrain control module (PCM). As engine load 
changes, manifold pressure varies. The change in 
manifold pressure causes MAP sensor voltage to 
change. The change in MAP sensor voltage results in 
a different input voltage to the PCM. The input volt- 
age level supplies the PCM with information about 
ambient barometric pressure during engine start-up 
(cranking) and engine load while the engine is run- 
ning. The PCM uses this input along with inputs 
from other sensors to adjust air-fuel mixture. 

The MAP sensor is mounted on the side of the 
engine throttle body (Fig. 7). The sensor is connected 
to the throttle body with a rubber L-shaped fitting. 


SPEED CONTROL SWITCH—PCM INPUT 


Six different speed control functions, using three 
momentary contact switches, are monitored through 
this multiplexed input. The resistance monitored at 
this input, in combination with the length of time the 
PCM measures the resistance, determines which 
switch feature has been selected. The three switches 
are: On/Off, Set/Coast and Resume/Accelerate. 

Refer to Group 8H, Vehicle Speed Control System 
for further speed control information. 


TRANSMISSION PARK/NEUTRAL SWITCH—PCM 
INPUT 


The park/neutral switch is located on the transmis- 
sion housing and provides an input to the powertrain 
control module (PCM). This will indicate that the 
automatic transmission is in Park, Neutral or a drive 
gear selection. This input is used to determine idle 
speed (varying with gear selection), fuel injector 
pulse width, ignition timing advance and vehicle 
speed control operation. Refer to Group 21, Transmis- 
sions, for testing, replacement and adjustment infor- 
mation. 


THROTTLE POSITION SENSOR (TPS)—PCM INPUT 
The throttle position sensor (TPS) is mounted on 
the throttle body (Fig. 7). The TPS is a variable resis- 
tor that provides the powertrain control module 
(PCM) with an input signal (voltage) that represents 
throttle blade position. The sensor is connected to the 
_ throttle blade shaft. As the position of the throttle 
~ blade changes, the resistance of the TPS changes. 
The PCM supplies approximately 5 volts to the 
TPS. The TPS output voltage (input signal to the 
PCM) represents the throttle blade position. The 
PCM receives an input signal voltage from the TPS. 
This will vary in an approximate range of from 1 volt 
at minimum throttle opening (idle), to 4 volts at wide 
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open throttle. Along with inputs from other sensors, 
the PCM uses the TPS input to determine current 
engine operating conditions. In response to engine 
operating conditions, the PCM will adjust fuel injec- 
tor pulse width and ignition timing. 


VEHICLE SPEED AND DISTANCE SENSOR—PCM 
INPUT 


The vehicle speed sensor is located on the speed- 
ometer pinion gear adapter (Fig. 8). The pinion gear 
adapter is located on the extension housing of the 
transmission (drivers side). The sensor input is used 
by the powertrain control module (PCM) to deter- 
mine vehicle speed and distance traveled. 
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Fig. 8 Vehicle Speed Sensor Location—Typical 


The speed sensor generates 8 pulses per sensor 
revolution. These signals, in conjunction with a 
closed throttle signal from the throttle position sen- 
sor, indicate a closed throttle deceleration to the 
PCM. When the vehicle is stopped at idle, a closed 
throttle signal is received by the PCM (but a speed 
sensor signal is not received). 

Under deceleration conditions, the PCM adjusts 
the idle air control (IAC) motor to maintain a desired 
MAP value. Under idle conditions, the PCM adjusts 
the IAC motor to maintain a desired engine speed. 


POWER STEERING PRESSURE SWITCH—PCM 
INPUT 


A pressure sensing switch is included in the power 
steering system (mounted on the high-pressure line). 
This switch will be on vehicles equipped with a 2.5L 
engine and power steering. The switch (Fig. 9) pro- 
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DESCRIPTION AND OPERATION (Continued) 


vides an input to the PCM. This input is provided 
during periods of high pump load and low engine 
rpm; such as during parking maneuvers. The PCM 
will then increase the idle speed through the idle air 
control (IAC) motor. This is done to prevent the 
engine from stalling under the increased load. 

When steering pump pressure exceeds 1896 kPa + 
172 kPa (275 + 25 psi) the PCM will increase the 
engine idle speed. This will prevent the engine from 
stalling. 
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Fig. 9 Power Steering Pump Pressure Switch 


POWER GROUND 


The power ground is used to control ground cir- 
cuits for the following powertrain control module 
(PCM) loads: 

e Generator field winding 

e Fuel injectors 

e Ignition coil 


AIR CONDITIONING (A/C) CLUTCH RELAY—PCM 


OUTPUT 

The A/C relay is located in the Power Distribution 
Center (PDC). The PDC is located in the engine com- 
partment (Fig. 10). Refer to label on PDC cover for 
relay location. | 

The powertrain control module (PCM) activates the 
A/C compressor through the A/C clutch relay. The 
PCM regulates A/C compressor operation by switch- 
ing the ground circuit for the A/C clutch relay on and 
off. : 

When the PCM receives a request for A/C from A/C 
evaporator switch, it will adjust idle air control (LAC) 
motor position. This is done to increase idle speed. 
The PCM will then activate the A/C clutch through 
the A/C clutch relay. The PCM adjusts idle air control 
(IAC) stepper motor position to compensate for 
increased engine load from the A/C compressor. 

By switching the ground path for the relay on and 
off, the PCM is able to cycle the A/C compressor 
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Fig. 10 Power Distribution Center (PDC) 


clutch. This is based on changes in engine operating 
conditions. If, during A/C operation, the PCM senses 
low idle speeds or a wide open throttle condition, it 
will de-energize the relay. This prevents A/C clutch 
engagement. The relay will remain de-energized until 
the idle speed increases or the wide open throttle 
condition exceeds 15 seconds or no longer exists. The 
PCM will also de-energize the relay if coolant tem- 
perature exceeds 125°C (257°F). 


GENERATOR FIELD—PCM OUTPUT 


The powertrain control module (PCM) regulates 
the charging system voltage within a range of 12.9 to 
15.0 volts. Refer to Groups 8A and 8C for charging 
system information. 


GENERATOR LAMP—PCM OUTPUT 


If the powertrain control module (PCM) senses a 
low charging condition in the charging system, it will 
illuminate the generator lamp (if equipped) on the 
instrument panel. For example, during low idle with 
all accessories turned on, the lamp may momentarily 
go on. Once the PCM corrects idle speed to a higher 
rpm, the lamp will go out. Refer to Groups 8A and 
8C for charging system information. 


AUTO SHUTDOWN (ASD) RELAY—PCM OUTPUT 
The ASD relay is located in the Power Distribution 
Center (PDC) (Fig. 10). | | 

The ASD supplies battery voltage to the fuel pump, 
fuel injector, ignition coil, generator field winding 
and oxygen (O2S) sensor heating elements. The 
ground circuit for the coil in the ASD relay is con- 
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trolled by the powertrain control module (PCM). The 
PCM operates the relay by switching the ground cir- 
cuit on and off. 

The fuel pump relay is controlled by the PCM 
through same circuit that the ASD relay is controlled. 


FUEL PUMP RELAY-PCM OUTPUT 


The PCM energizes the electric fuel pump through the 
fuel pump relay. Battery voltage is applied to the fuel 
pump relay when the ignition key is ON. The relay is 
energized when a ground signal is provided by the PCM. 

Refer to Automatic Shutdown Relay—PCM Output 
for additional information. 

The fuel pump will operate for approximately one 
second unless the engine is operating or the starter 
motor is engaged. | 

The fuel pump relay is located in the Power Distri- 
bution Center (PDC) (Fig. 10). 


IDLE AIR CONTROL (IAC) MOTOR—PCM OUTPUT 

The IAC motor is mounted on the throttle body 
(Fig. 7) and is controlled by the powertrain control 
module (PCM). 

The throttle body has an air control passage that 
provides air for the engine at idle (the throttle plate 
is closed). The IAC motor pintle protrudes into the 
air control passage and regulates air flow through it. 
Based on various sensor inputs, the powertrain con- 
trol module (PCM) adjusts engine idle speed by mov- 
ing the IAC motor pintle in and out of the air control 
passage. The IAC motor is positioned when the igni- 
tion key is turned to the On position. 

A (factory adjusted) set screw is used to mechani- 
cally limit the position of the throttle body throttle 
plate. Never attempt to adjust the engine idle 
speed using this screw. All idle speed functions are 
controlled by the PCM. 


DUTY CYCLE EVAP PURGE SOLENOID VALVE-PCM 
OUTPUT 


Refer to Group 25, Emission Control System for 
information. 


DATA LINK CONNECTOR—PCM INPUT AND OUTPUT 


The 16—way data link connector (diagnostic scan tool 
connector) links the Diagnostic Readout Box (DRB) scan 
tool or the Mopar Diagnostic System (MDS) with the 
powertrain control module (PCM). The data link connec- 
tor is located under the instrument panel to the left of 
the steering column (Fig. 11). For operation of the DRB 
scan tool, refer to the appropriate Powertrain Diagnostic 
Procedures service manual. 


FUEL INJECTORS—PCM OUTPUT 


Six individual fuel injectors are used with the 4.0L 
6-cylinder engine. Four individual fuel injectors are 
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Fig. 11 Data Link Connector Location 


used with the 2.5L 4-cylinder engine. The injectors 
are attached to the fuel rail (Fig. 12). 7 

The nozzle ends of the injectors are positioned into 
openings in the intake manifold just above the intake 
valve ports of the cylinder head. The engine wiring. 
harness connector for each fuel injector is equipped 
with an attached numerical tag (INJ 1, INJ 2 etc.). 
This is used to identify each fuel injector. 

The injectors are energized individually in a sequen- 
tial order by the powertrain control module (PCM). The 
PCM will adjust injector pulse width by switching the 
ground path to each individual injector on and off. Injec- 
tor pulse width is the period of time that the injector is 
energized. The PCM will adjust injector pulse width 
based on various inputs it receives. 

During start up, battery voltage is supplied to the 
injectors through the ASD relay. When the engine is 
operating, voltage is supplied by the charging sys- 
tem. The PCM determines injector pulse width based 
on various inputs. 
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Fig. 12 Fuel Injectors—Typical 4.0L Shown 
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DESCRIPTION AND OPERATION (Continued) 


IGNITION COIL—PCM OUTPUT 


System voltage from the ASD relay is supplied to 
the ignition coil positive terminal. The powertrain 
control module (PCM) operates the ignition coil. 
Ignition timing is not adjustable. The PCM 
adjusts ignition timing to meet changing engine oper- 
ating conditions. 

Refer to Group 8D, Ignition System for additional 
information. 


RADIATOR FAN RELAY—PCM OUTPUT 


The electric radiator cooling fan is used in models 
equipped with a 4.0L engine, heavy duty cooling, 
and/or air conditioning. It is controlled by the power- 
train control module (PCM) through the radiator fan 
relay. The relay is energized when coolant tempera- 
ture is above 103°C (217°F). It will then de-energize 
when coolant temperature drops to 98°C (208°F). 
Refer to aap 7, moonne Systems for more informa- 
tion. | 

The relay is located in the power distribution cen- 
ter (PDC) (Fig. 10). 


MALFUNCTION INDICATOR LAMP—PCM OUTPUT 


The malfunction indicator lamp illuminates each 
time the ignition key is turned on. It will stay on for 
approximately three seconds as a bulb test. The lamp 
is displayed on the instrument panel as the CHECK 
ENGINE lamp (Fig. 13). 
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Fig. 13 Check Engine Lamp——Typical 


If the powertrain control module (PCM) receives an 
incorrect signal, or no signal from certain sensors or 
emission related systems, the lamp is turned on. This 
- is a warning that the PCM has recorded a system or 
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sensor malfunction. In some cases, when a problem is 
declared, the PCM will go into a limp-in mode. This 
is an attempt to keep the system operating. 7 signals 
an immediate need for service. 

The lamp can also be used to display a Diagnostic 
Trouble Code (DTC). Cycle the ignition switch 
On-Off-On-Off-On within three seconds and any 
codes stored in the PCM memory will be displayed. 
This is done in a series of flashes representing digits. 
Refer to On-Board Diagnostics in the General Diag- 
nosis section of this group for more information. 

The lamp is also used to detect certain engine mis- 
fires. Refer to Group 25, Emission Control system for 
additional information. 


SPEED CONTROL SOLENOIDS—PCM OUTPUT 
Speed control operation is regulated by the power- 


- train control module (PCM). The PCM controls the 


vacuum to the throttle actuator through the speed 
control vacuum and vent solenoids. Refer to Group 
8H for Speed Control Information. 


TACHOMETER—PCM OUTPUT 


The powertrain -control module (PCM) supplies 
engine rpm values to the instrument cluster tachom- 
eter. Refer to Group 8E for tachometer information. 


THROTTLE BODY 3 

Filtered air from the air cleaner enters the intake 
manifold through the throttle body (Fig. 14). Fuel 
does not enter the intake manifold through the throt- 
tle body. Fuel is sprayed into the manifold by the fuel 
injectors. The throttle body is mounted on the intake 
manifold. It contains an air control passage (Fig. 14) 
controlled by an idle air control (IAC) motor. The air 
control passage is used to supply air for idle condi- 
tions. A throttle valve (plate) is used to supply air for 
above idle conditions. 
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Fig. 14 Throttle Body 








- The throttle position sensor (TPS), idle air control 
(IAC) motor and manifold absolute pressure sensor 
(MAP) are attached to the throttle body. The acceler- 
ator pedal cable, speed control cable and transmis- 
sion control cable (when equipped) are connected to 
the throttle arm. _ | - , 

A (factory adjusted) set. screw is used to mechani- 
cally limit the position of the throttle body throttle 
plate. Never attempt to adjust the engine idle 
speed using this screw. All idle speed functions are 
~ controlled by the PCM. 





DIAGNOSIS AND TESTING 
VISUAL INSPECTION 


A visual inspection for loose, disconnected or incor- 
_ rectly routed wires and hoses should be made. This 
should be done before attempting to diagnose or ser- 
vice the fuel injection system. A visual check will 
help spot these faults and save unnecessary test and 
diagnostic time. A thorough visual inspection will 
include the following checks: 

(1) Verify that the three 32—way electrical connec- 
tors are fully inserted into the connector of the pow- 
ertrain control module (PCM) (Fig. 15). 
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Fig. 15 Powertrain Control Module (PCM) 


(2) Inspect the battery cable connections. Be sure 
that they are clean and tight. 

(3) Inspect fuel pump relay and air conditioning 
compressor clutch relay (if equipped). Inspect the 
ASD relay connections. Inspect starter motor relay 
connections. Inspect relays for signs of physical dam- 
age and corrosion. The relays are located in the 
Power Distribution Center (PDC) (Fig. 16). Refer to 
label on PDC cover for relay location. 

(4) Inspect ignition coil connections. Verify that 
coil secondary cable is firmly connected to coil (Fig. 
17). | 
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——— FUEL SYSTEM 14-31 


POWER DISTRIBUTION 
CENTER (PDC) 
















2) Ae 
a | =i 


= 
— 


: COCO CO 
UU ER 


mons s. \\ WIEN / 


NR eT 804d8eb8 
Fig. 16 Power Distribution Center (PDC) 
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Fig. 17 Ignition Coil—4.0L Engine Shown 


(5) Verify that distributor cap is correctly attached 
to distributor. Be sure that spark plug cables are 
firmly connected to the distributor cap and the spark 
plugs are in their correct firing order (Fig. 18). Be 
sure that coil cable is firmly connected to distributor 
cap and coil. Be sure that camshaft position sensor 
wire connector (at the distributor) is firmly connected 
to harness connector. Inspect spark plug condition. 
Refer to Group 8D, Ignition. Connect vehicle to an 
oscilloscope and inspect spark events for fouled or 
damaged spark plugs or cables. | 7 

(6) Verify that generator output wire, generator 
connector and ground wire are firmly connected to 
the generator. | 
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Fig. 18 Distributor and Wiring—4.0L Engine Shown 


(7) Inspect the system body grounds for loose or 
dirty connections. Refer to Group 8, Wiring for 
ground locations. 

(8) Verify crankcase ventilation (CCV) operation. 
Refer to Group 25, Emission Control System for addi- 
tional information. 

(9) Inspect fuel tube quick-connect fitting-to-fuel 
rail connections. 

(10) Verify that hose connections to all ports of 
vacuum fittings on intake manifold are tight and not 
leaking. 

(11) Inspect accelerator cable, transmission throt- 
tle cable (if equipped) and cruise control cable con- 
nections (if equipped). Check their connections to the 
throttle arm of throttle body for any binding or 
restrictions. | 

(12) If equipped with vacuum brake booster, verify 
that vacuum booster hose is firmly connected to fit- 
ting on intake manifold. Also check connection to 
brake vacuum booster. 

(13) Inspect the air cleaner inlet and air cleaner 
element for dirt or restrictions. 

(14) Inspect radiator grille area, radiator fins and 
air conditioning condenser for restrictions. 

(15) Verify that the intake manifold air tempera- 
ture sensor wire connector is firmly connected to har- 
_ hess connector (Fig. 19). | 

(16) Verify that MAP sensor electrical connector is 
firmly connected to MAP sensor (Fig. 19). Also verify 
that rubber L-shaped fitting from MAP sensor to the 
throttle body is firmly connected (Fig. 20). 

(17) Verify that fuel injector wire harness connec- 
tors are firmly connected to injectors in the correct 
order. Each harness connector is numerically tagged 
with the injector number (INJ 1, INJ 2 etc.) of its 
corresponding fuel injector and cylinder number. 

(18) Verify harness connectors are firmly con- 
nected to idle air control (IAC) motor and throttle 
position sensor (TPS) (Fig. 19). 
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Fig. 19 Sensor Locations—4.0L Engine Shown 
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Fig. 20 Rubber L-Shaped Fitting—MAP Sensor-to- 
Throttle Body : % 


(19) Verify that wire harness connector is firmly 
connected to the engine coolant temperature sensor 
(Fig. 21). | 
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Fig. 21 Engine Coolant Temp. Sensor—4.0L Shown 
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DIAGNOSIS AND TESTING (Continued) 





(20) Raise and support the vehicle. 

(21) Verify that both of the oxygen sensor wire 
connectors are firmly connected to the sensors. 
Inspect sensors and connectors for damage (Fig. 22). 
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Fig. 22 Location of Oxygen Sensors 


(22) Inspect for pinched or leaking fuel tubes. 
Inspect for pinched, cracked or leaking fuel hoses. 

(23) Inspect for exhaust system restrictions such 
as pinched exhaust pipes, collapsed muffler or 
plugged catalytic convertor. 

(24) If equipped with automatic transmission, ver- 
ify that electrical harness is firmly connected to park/ 
neutral switch. Refer to Automatic Transmission 
section of Group 21. 

(25) Verify that the electrical harness connector is 
firmly connected to the vehicle speed sensor (Fig. 23). 
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Fig. 23 Vehicle Speed Sensor—Typical 
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(26) Verify that fuel pump/gauge sender unit wire 
connector is firmly connected to harness connector. 

(27) Inspect fuel hoses at fuel pump/gauge sender 
unit for cracks or leaks. | 7 

(28) Inspect transmission torque convertor housing 
(automatic transmission) or clutch housing (manual 
transmission) for damage to timing ring on drive 
plate/flywheel. 

(29) Verify that battery cable and solenoid feed 
wire connections to the starter solenoid are tight and 
clean. Inspect for chaffed wires or wires rubbing up 
against other components. 


ASD AND FUEL PUMP RELAYS 


The following description of operation and 
tests apply only to the Automatic Shutdown 
(ASD) and fuel pump relays. The terminals on the 
bottom of each relay are numbered (Fig. 24). 
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Fig. 24 ASD and Fuel Pump Relay Terminals — 


OPERATION 

e Terminal number 30 is connected to battery volt- 
age. For both the ASD and fuel pump relays, termi- 
nal 30 is connected to battery voltage at all times. 

e The PCM grounds the coil side of the relay 
through terminal number 85. 

e Terminal number 86 supplies voltage to the coil 
side of the relay. 

e When the PCM de-energizes the ASD and fuel 
pump relays, terminal number 87A connects to termi- 
nal 30. This is the Off position. In the off position, 
voltage is not supplied to the rest of the circuit. Ter- 
minal 87A is the center terminal on the relay. 

e When the PCM energizes the ASD and fuel 
pump relays, terminal 87 connects to terminal 30. 
This is the On position. Terminal 87 supplies voltage 
to the rest of the circuit. | 


TESTING 
The following procedure applies to the ASD and 
fuel pump relays. 
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(1) Remove relay from connector before testing. 

(2) With the relay removed from the vehicle, use 
an ohmmeter to check the resistance between termi- 
nals 85 and 86. The resistance should be between 75 
+5 ohms. 

(3) Connect the ohmmeter between terminals 30 
and 87A. The ohmmeter should show continuity 
between terminals 30 and 87A. 

(4) Connect the ohmmeter between terminals 87 
and 30. The ohmmeter should not show continuity at 
this time. : 

(5) Connect one end of a jumper wire (16 gauge or 
smaller) to relay terminal 85. Connect the other end 
of the jumper wire to the ground side of a 12 volt 
power source. | 

(6) Connect one end of another jumper wire (16 
gauge or smaller) to the power side of the 12 volt 
power source. Do not attach the other end of the 
jumper wire to the relay at this time. 


WARNING: DO NOT ALLOW OHMMETER TO CON- 
TACT TERMINALS 85 OR 86 DURING THIS TEST. 


(7) Attach the other end of the jumper wire to 
relay terminal 86. This activates the relay. The ohm- 
meter should now show continuity between relay ter- 
minals 87 and 30. The ohmmeter should not show 
continuity between relay terminals 87A and 30. 

(8) Disconnect jumper wires. 

(9) Replace the relay if it did not pass the continu- 
ity and resistance tests. If the relay passed the tests, 
it operates properly. Check the remainder of the ASD 
and fuel pump relay circuits. Refer to group 8W, Wir- 
ing Diagrams. 


MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR 
TEST 


To perform a complete test of MAP sensor (Fig. 25) 
and its circuitry, refer to DRB scan tool and appro- 
priate Powertrain Diagnostics Procedures manual. To 
test the MAP sensor only, refer to the following: 

(1) Inspect the rubber L-shaped fitting from the 
MAP sensor to the throttle body (Fig. 26). Repair as 
necessary. 


CAUTION: When testing the MAP sensor, be sure 
that the harness wires are not damaged by the test 
meter probes. 


(2) Test the MAP sensor output voltage at the 


MAP sensor connector between terminals A and B 
(Fig. 27). With the ignition switch ON and the engine 
OFF, output voltage should be 4-to-5 volts. The volt- 
age should drop to 1.5-to-2.1 volts with a hot, neutral 
idle speed condition. 
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Fig. 25 Sensor Location—4.0L Shown 
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Fig. 26 Rubber L-Shaped Fitting—MAP Sensor-to- 
Throttle Body 
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Fig. 27 MAP Sensor Connector Terminals—Typical 


(3) Test powertrain control module (PCM) cavity 
A-27 for the same voltage described above to verify 
the wire harness condition. Repair as necessary. 


8056d9f7 


DIAGNOSIS AND TESTING (Continued) 





(4) Test MAP sensor supply voltage at sensor con- 
nector between terminals A and C (Fig. 27) with the 
ignition ON. The voltage should be approximately 5 
volts (+0.5V). Five volts (+0.5V) should also be at 
cavity A-17 of the PCM wire harness connector. 
Repair or replace the wire harness as necessary. 

(5) Test the MAP sensor ground circuit at sensor 
connector terminal—A (Fig. 27) and PCM connector 
A-4. Repair the wire harness if necessary. 

Refer to Group 8W, Wiring Diagrams for cavity 
locations. 


HEATED OXYGEN (02S) SENSORS 


To perform a complete test of the O2S sensors and 
their circuitry, refer to the DRB scan tool and appro- 
priate Powertrain Diagnostics Procedures manual. To 
test the O25 sensors only, refer to the following: 

The upstream O28 sensor is located on the exhaust 
downpipe (Fig. 28). 

The downstream O28 sensor is located near the 
outlet end of the catalytic converter (Fig. 28). 
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Fig. 28 Oxygen Sensor Location 


Kach O28 heating element can be tested with an 
ohmmeter as follows: 

Disconnect the O2S sensor connector. Connect the 
ohmmeter test leads across the white wire terminals 
of the sensor connector. Resistance should be 
between 5 and 7 ohms. Replace the sensor if the 
ohmmeter displays an infinity (open) reading. 


CAMSHAFT AND CRANKSHAFT POSITION 
SENSORS 


Refer to Group 8D, Ignition System for informa- 
tion. 


ENGINE COOLANT TEMPERATURE SENSOR 


To perform a complete test of the engine coolant 
temperature sensor and its circuitry, refer to DRB 
scan tool and appropriate Powertrain Diagnostics 
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Procedures manual. To test the sensor only, refer to 
the following: 

(1) Disconnect wire harness connector from coolant 
temperature sensor (Fig. 29). 


ENGINE 
COOLANT 


Ne 
regeanre CLP 





—— 
80524e34 


Fig. 29 Engine Coolant Temperature Sensor— 
Typical 


(2) Test the resistance of the sensor with a high 
input impedance (digital) volt-ohmmeter. The resis- 
tance. (as measured across the sensor terminals) 
should be less than 1340 ohms with the engine 
warm. Refer to the Coolant Temperature sensor/In- 
take Air Temperature sensor resistance chart. 
Replace the sensor if it is not within the range of 
resistance specified in the chart. 


TEMPERATURE RESISTANCE (OHMS) 
a | 




























































291,490 381,710 
85,850 108,390 
49,250 61,430 
29,330 35,990 
17,990 21,810 
11,370 13,610 

9,120 10,880 
7,370 8,750 
4,900 5,750 
3,330 3,880 
2,310 2,670 
1,630 1,870 
1,170 1,340 
860 970 
640 720 
480 540 





3/70 410 


J928D-4 


SENSOR RESISTANCE (OHMS)—COOLANT 
TEMPERATURE SENSOR/INTAKE AIR 
TEMPERATURE SENSOR 


14-36 FUEL SYSTEM ———— 
DIAGNOSIS AND TESTING (Continued) 


(3) Test continuity of the wire harness between the 
PCM wire harness connector and the coolant sensor 
connector terminals. Refer to Group 8, Wiring for ter- 
minal/cavity locations. Repair the wire harness if an 
open circuit is indicated. 


IDLE AIR CONTROL (IAC) MOTOR 


To perform a complete test of the IAC motor and 
its circuitry, refer to DRB scan tool and appropriate 
Powertrain Diagnostics Procedures manual. 


INTAKE MANIFOLD AIR TEMPERATURE SENSOR 


To perform a complete test of the intake manifold 
air temperature sensor and its circuitry, refer to DRB 
tester and appropriate Powertrain Diagnostics Proce- 
dures manual. To test the sensor only, refer to the 
following: | 

(1) Disconnect the wire harness connector from the 
intake manifold air temperature sensor (Fig. 30). 
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Fig. 30 Intake Manifold Air Temperature Sensor— 
Typical 


(2) Test the resistance of the sensor with an input 
impedance (digital) volt-ohmmeter. The resistance (as 
measured across the sensor terminals) should be less 
than 1340 ohms with the engine warm. Refer to the 
Coolant Temperature sensor/Intake Air Temperature 
sensor resistance chart. Replace the sensor if it is not 
within the range of resistance specified in the chart. 

(3) Test the resistance of the wire harness. Do this 
between the PCM wire harness connector A-15 and 
the sensor connector terminal. Also check between 
PCM connector A-4 to the sensor connector terminal. 
Repair the wire harness as necessary if the resis- 
tance is greater than 1 ohm. 


POWER STEERING PRESSURE SWITCH 


2.5L 4-Cylinder Engine Only 
This switch (Fig. 31) provides an input to the PCM. 
This input is provided during periods of high pump 


Xd 


load and low engine rpm; such as during parking 
maneuvers. The PCM will then increase the idle 
speed through the idle air control (IAC) motor. This 
is done to prevent the engine from stalling under the 
increased load. 

When steering pump pressure exceeds 1896 kPa + 
172 kPa (275 + 25 psi), the switch circuit will close 
and the PCM will increase the engine idle speed. 
This will prevent the engine from stalling. 

To test the switch: 

(1) Disconnect the electrical connector at switch. 

(2) Connect a pair of jumper wires to the switch 
terminals. Route and secure the jumper wires away 
from the fan blades and fan belt. 

(3) Connect an ohmmeter to the jumper wires and 
observe continuity. Circuit should be open with 
engine not running. If continuity is observed, replace 
switch. 

(4) Start the engine and observe the ohmmeter. 
With engine at idle speed, continuity should not be 
observed until the steering wheel has been turned to 
the full left or right position. Do not hold the steer- 
ing wheel in the full left or right position for 
more than a few seconds. Damage to power 
steering pump may occur. 

(5) If continuity is not observed, replace switch. 
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Fig. 31 Power Steering Pump Pressure Switch 


VEHICLE SPEED SENSOR 


To perform a complete test of the sensor and its 
circuitry, refer to DRB scan tool and appropriate 
Powertrain Diagnostics Procedures manual. 


EXTENDED IDLE SWITCH TEST 


OPTIONAL POLICE PACKAGE ONLY 

The extended idle switch is used to raise the 
engine idle speed to approximately 1000 rpm when 
the shifter is in either the Park or Neutral position. 
A rocker-type 2-wire switch (extended idle switch) is 
mounted to the instrument panel. This switch is 


DIAGNOSIS AND TESTING (Continued) 


available only with 4.0L engine when supplied 
with the optional police package. 

The extended idle switch will control a ground cir- 
cuit going to the powertrain control module (PCM). 
When a ground signal (through this switch) has been 
received at pin/cavity A-12 of the PCM, engine idle 
speed will increase. | 

Bring the engine to normal operating temperature 
and turn the extended idle switch to the ON position. 
Engine speed should now increase to approximately 
1000 rpm when the shifter is in either the Park or 
Neutral position. If engine speed does not increase, 
apply a good ground to pin/cavity A-12 at the PCM 
using a small paper clip. Be careful not to damage 
the wiring with the paper clip. If the engine speed 
now increases, it can be assumed that the PCM is 
functioning correctly. Check the instrument panel 
mounted switch for a closed circuit to ground when 
switch is in the ON position. If the engine speed will 
not increase after applying a ground to pin/cavity 
A-12, replace the PCM. Refer to Group 8W, Wiring 
Diagrams for circuit and wiring information. 


THROTTLE POSITION SENSOR (TPS) 
To perform a complete test of the TPS (Fig. 30) and 
its circuitry, refer to the DRB scan tool and appropri- 


ate Powertrain Diagnostics Procedures manual. To> 


test the TPS only, refer to the following: 

The TPS can be tested with a digital voltmeter. The 
center terminal of the TPS is the output terminal. 

With the ignition key in the ON position, check the 
TPS output voltage at the center terminal wire of the 
connector. Check this at idle (throttle plate closed) 
and at wide open throttle (WOT). At idle, TPS output 
voltage should must be greater than 200 millivolts. 
At wide open throttle, TPS output voltage must be 
less than 4.8 volts. The output voltage should 
increase gradually as the throttle plate is slowly 
opened from idle to WOT. 


REMOVAL AND INSTALLATION 


AUTOMATIC SHUTDOWN (ASD) RELAY 

The ASD relay is located in the Power Distribution 
Center (PDC) (Fig. 32). Refer to label on PDC cover 
for relay location. 


FUEL PUMP RELAY 


_ The fuel pump relay is located in the Power Distri- 


bution Center (PDC) (Fig. 32). Refer to label on PDC 
cover for relay location. 


THROTTLE BODY 

A (factory adjusted) set screw is used to mechani- 
cally limit the position of the throttle body throttle 
plate. Never attempt to adjust the engine idle 
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Fig. 32 Power Distribution Center (PDC) 


speed using this screw. All idle speed functions are 
controlled by the powertrain control module (PCM). 


REMOVAL | 
(1) Remove the air cleaner tube at throttle body. 
(2) Disconnect throttle body electrical connectors © 
at MAP sensor, IAC motor and TPS (Fig. 38). 
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Fig. 33 Throttle Body and Sensor Locations—4.0L 
Shown — 


(3) Remove all control cables from throttle body 
(lever) arm. Refer to the Accelerator Pedal and Throttle 
Cable section of this group for additional information. 

(4) Remove four throttle body mounting bolts. 

(5) Remove throttle body from intake manifold. 

(6) Discard old throttle body-to-intake manifold 
gasket. 
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INSTALLATION | 

(1) Clean the mating surfaces of the throttle body 
and the intake manifold. | 

(2) Install new throttle body-to-intake manifold 
gasket. | a 

(3) Install throttle body to intake manifold. 

(4) Install four mounting bolts. Tighten bolts to 12 
N-m (108 in. lbs.) torque. 

(5) Install control cables. 

(6) Install electrical connectors. 

(7) Install air cleaner at throttle body. 


THROTTLE POSITION SENSOR (TPS) 
The TPS is mounted to the throttle body (Fig. 33). 


REMOVAL _ 
(1) Disconnect TPS electrical connector. 
(2) Remove TPS mounting screws (Fig. 34). 
(3) Remove TPS. _ 
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Fig. 34 TPS Mounting Screws 


INSTALLATION 2 
~The throttle shaft end of the throttle body slides 
into a socket in the TPS (Fig. 35). The TPS must be 
installed so that it can be rotated a few degrees. (If 
the sensor will not rotate, install the sensor with the 
throttle shaft on the other side of the socket tangs). 
The TPS will be under slight tension when rotated. 
(1) Install the TPS and retaining screws. 
(2) Tighten screws to 7 N-m (60 in. lbs.) torque. 
(3) Connect TPS electrical connector to TPS. 
(4) Manually operate the throttle (by hand) to 
check for any TPS binding before starting the engine. 


IDLE AIR CONTROL (IAC) MOTOR | | 
The IAC motor is located on the side of the throttle 
body (Fig. 33). . - 


REMOVAL | 
- (1) Remove air cleaner tube at throttle body. 
(2) Disconnect electrical connector from IAC motor. 


FUEL SYSTEM 
REMOVAL AND INSTALLATION (Continued) 


XJ 


THROTTLE © 





THROTTLE — 
BODY 


Fig. 35 Throttle Position Sensor—Installation 


(3) Remove two mounting bolts (screws) (Fig. 36). 
(4) Remove IAC motor from throttle body. 


MOUNTING 
SCREWS 


Fig. 36 Mounting Bolts (Screws)—IAC Motor 


INSTALLATION 

(1) Install IAC motor to throttle body. 

(2) Install and tighten two mounting bolts (screws) 
to 7 N-m (60 in. lbs.) torque. 

(3) Install electrical connector. 


(4) Install air cleaner tube to throttle body. | 


MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR 


The MAP sensor is mounted to the side of the 
throttle body (Fig. 33). An L-shaped rubber fitting is 
used to connect the MAP sensor to throttle body (Fig. 


37).. 


REMOVAL 

(1) Remove air cleaner intake tube at throttle 
body. . | | 

(2) Remove two MAP sensor mounting bolts 
(screws) (Fig. 37). 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 37 MAP Sensor Mounting 


(3) While removing MAP sensor, slide the rubber 
L-shaped fitting (Fig. 37) from the throttle body. 

(4) Remove rubber L-shaped fitting from MAP sen- 
sor. 


INSTALLATION 

(1) Install rubber L-shaped fitting to MAP sensor. 

(2) Position sensor to throttle body while guiding 
rubber fitting over throttle body vacuum nipple. 

(3) Install MAP sensor mounting bolts (screws). 
Tighten screws to 3 N-m (25 in. lbs.) torque. 

(4) Install air cleaner intake tube. 


DUTY CYCLE EVAP CANISTER PURGE SOLENOID 


The purge solenoid is located in the engine com- 
partment (Fig. 38). 


REMOVAL 
(1) Disconnect wiring connector at solenoid (Fig. 
38). 
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Fig. 38 EVAP Canister Purge Solenoid Location 


(2) Disconnect vacuum harness at solenoid (Fig. 


38). 
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(3) Remove solenoid and its support bracket from 
dash panel. 


INSTALLATION / 
(1) Install EVAP canister purge solenoid and its 
mounting bracket to dash panel. 
(2) Connect vacuum harness and wiring connector. 


POWERTRAIN CONTROL MODULE (PCM) 


The PCM is located in the engine compartment 
next to the air cleaner assembly (Fig. 39). 
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Fig. 39 PCM Location 
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Fig. 40 PCM Mounting 
REMOVAL | 
(1) Disconnect the negative battery cable at battery. 


(2) Carefully unplug the three 32—way connectors 
(Fig. 40) from PCM. 
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(3) Remove er PCM mounting bolts and remove 
PCM from vehicle. 


INSTALLATION 

(1) Install PCM and mounting bolts to vehicle. 

(2) Tighten bolts to 4 N-m (3865 in. lbs.). : 

(3) Check pin connectors in the PCM and the three 
32—way connectors for corrosion or damage. Repair 
as necessary. 7 

(4) Install three 32—way connectors. 

(5) Install battery cable. 


POWER STEERING PRESSURE SWITCH—2.5L 
ENGINE — 


This switch is not used with 4.0L six-cylinder 
engines. 

The power steering pressure switch is installed in 
the power steering high-pressure hose (Fig. 41). 
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Fig. 41 Power Steering Pressure Switch 


REMOVAL 

(1) Disconnect the electrical connector from the 
power steering pressure switch. 

(2) Place a small container or shop towel beneath 
the switch to collect any excess fluid. 

(3) Remove the switch. 


J9014-24 


INSTALLATION 

(1) Install the power steering switch into power 
steering line. 

(2) Tighten to 28 N. -m (252 in. lbs.) torque. 

(3) Connect the electrical connector to the switch. 

(4) Check power steering fluid and add as neces- 
sary. 

(5) Start the engine and again check power steer- 
ing fluid. Add fluid if necessary. 


CRANKSHAFT POSITION SENSOR 


Refer to Group 8D, Ignition System for removal/in- 
stallation procedures. 


iD INSTALLATION (Continued) 
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CAMSHAFT POSITION SENSOR 


For removal/installation procedures, refer to Group 
8D, Ignition System. See Camshaft Position Sensor. 


UPSTREAM OXYGEN SENSOR 

The upstream O25 sensor is located in the exhaust 
downpipe. The downstream sensor is located near 
outlet end of catalytic converter. Refer to (Fig. 42). 
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Fig. 42 Oxygen Sensor Locations 
REMOVAL 


WARNING: THE EXHAUST MANIFOLD, EXHAUST 
PIPES AND CATALYTIC CONVERTER BECOME 
VERY HOT DURING ENGINE OPERATION. ALLOW 
ENGINE TO COOL BEFORE REMOVING OXYGEN 
SENSOR. 


(1) Raise and support the vehicle. 
(2) Disconnect the wire connector from the O2S 
sensor. | 


CAUTION: When disconnecting the sensor electri- 
cal connector, do not pull directly on wire going 
into sensor. 


(3) Remove the O2S sensor. Snap-On oxygen sen- 
sor wrench (number YA 8875) may be used for 
removal and installation. | 


INSTALLATION 

Threads of new oxygen sensors are Acs coated 
with anti-seize compound to aid in removal. DO 
NOT add any additional anti-seize compound to 
the threads of a new oxygen sensor. 

(1) Install the O25 sensor. Tighten to 30 N-m (22 
ft. lbs.) torque. 

(2) Connect the O2S sensor wire connector. 

(3) Lower the vehicle. 


REMOVAL AND INSTALLATION (Continued) 


DOWNSTREAM OXYGEN SENSOR | 


Refer to Upstream Oxygen Sensor for procedures. 


AIR CLEANER HOUSING 


REMOVAL | | 

(1) Unlock clean air hose clamp (Fig. 43) at air 
cleaner cover. To unlock the clamp, attach adjustable 
pliers to clamp and rotate pliers as shown in (Fig. 
44), 

(2) Remove clean air hose at cover. 

(3) Disconnect vacuum lines at air cleaner hous- 
ing. 

(4) Remove the housing cover and remove air 
cleaner element. 

(5) Remove housing mounting bolts/nuts. 
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Fig. 43 Air Cleaner Housing—Typical 


(6) Release the air cleaner housing from the ambi- 
ent air inlet tube and remove housing from vehicle. 


INSTALLATION 
(1) Position air cleaner housing to body and ambi- 
ent air inlet. 
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CLAMP ADJUSTABLE PLIERS 


REMOVAL <@ 
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Fig. 44 Clamp Removal 


(2) Install bolts/nuts to housing. Tighten to 8 N-m 
(71 in. lbs.) torque. 

(3) Install air cleaner element and cover. 

(4) Install vacuum lines to housing. 

(5) Install clean air hose and clamp to cover. Com- 
press the clamp snugly with adjustable pliers as 
shown in (Fig. 45). | 


CLAMP ADJUSTABLE PLIERS 
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Fig. 45 Clamp Installation 
AIR CLEANER ELEMENT | 


REMOVAL/INSTALLATION 

(1) Pry back the three clips retaining the air 
cleaner cover to the air cleaner housing. 

(2) Lift the cover up (Fig. 43) and position to the 
side. 

(3) Remove air cleaner element. 

(4) Clean the inside of air cleaner housing and its 
cover before installing new element. 

(5) Reverse the preceding operation for installa- 
tion. Be sure the air cleaner cover is properly seated 
to air cleaner housing. 
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REMOVAL AND INSTALLATION (Continued) 


ENGINE COOLANT TEMPERATURE SENSOR 


The coolant temperature sensor is installed in the 
thermostat housing (Fig. 46). 
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Fig. 46 Engine Coolant Temperature Sensor— 
Typical 


REMOVAL 

(1) Partially drain cooling system until the coolant 
level is below the cylinder head. Observe the WARN- 
INGS in Group 7, Cooling. 

(2) Disconnect the coolant temperature sensor wire 
connector. 

(3) Remove the sensor from the thermostat hous- 
ing. 


INSTALLATION 

(1) Apply sealant to sensor threads. 

(2) Install coolant temperature sensor into the 
thermostat housing. Tighten to 11 N-m (8 ft. lbs.) 
torque. | 

(3) Connect the wire connector. 

(4) Fill the cooling system. Refer to Group 7, Cool- 
ing System. 


INTAKE MANIFOLD AIR TEMPERATURE SENSOR 

The intake manifold air temperature sensor is 
installed into the intake manifold plenum near the 
throttle body (Fig. 47). 


REMOVAL 

(1) Disconnect the electrical connector from the 
sensor. 

(2) Remove the sensor from the intake manifold. 


INSTALLATION 

(1) Install the sensor into the intake manifold. 
Tighten the sensor to 28 N-m (20 ft. lbs.) torque. 

(2) Connect the electrical connector to the sensor. 
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Fig. 47 Intake Air Sensor Location—Typical—4.0L 
Shown | 


VEHICLE SPEED SENSOR 


The vehicle speed sensor is located on the speed- 
ometer pinion gear adapter (Fig. 48). The pinion gear 
adapter is located on the extension housing of the 
transmission (drivers side). 
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Fig. 48 Vehicle Speed Sensor Location—Typical 


REMOVAL 

(1) Raise and support vehicle. 

(2) Disconnect the electrical connector from the 
sensor. | 

(3) Remove the sensor mounting bolt (Fig. 49). 

(4) Remove the sensor (pull straight out) from the 
speedometer pinion gear adapter (Fig. 49). Do not 
remove the gear adapter from the transmission. 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 49 Sensor Removal/installation 


INSTALLATION 

(1) Clean the inside of speedometer pinion gear 
adapter before installing speed sensor. 

(2) Install sensor into speedometer gear adapter 
and install mounting bolt. Before tightening bolt, 
verify speed sensor is fully seated (mounted 
flush) to speedometer pinion gear adapter. 

(3) Tighten sensor mounting bolt to 2.2 N-m (20 in. 
Ibs.) torque. 

(4) Connect electrical connector to sensor. 
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SPECIFICATIONS 
VECI LABEL SPECIFICATIONS 


If anything differs between the specifications found 
on the Vehicle Emission Control Information (VECI) 
label and the following specifications, use specifica- 
tions on VECI label. The VECI label is located in the 
engine compartment. 


TORQUE SPECIFICATIONS 


DESCRIPTION TORQUE 
Accelerator Pedal 

Bracket Mounting Nuts ....... 5 N-m (86 in. Ibs.) 
Air Cleaner Housing 

Mount. Bolts................ 8 N-m (71 in. lbs.) 
Engine Coolant 

Temperature Sensor......... 11 N-m (96 in. lbs.) 
Fuel Tank Mounting Nuts ..... 11 N-m (100 in. lbs.) 
Fuel Hose Clamps............. 1 N-m (10 in. lbs.) 
IAC Motor-To-Throttle 

Body Bous 2.66264 ¢086<400a< 7 N-m (60 in. lbs.) 
Intake Manifold Air 

Temp. Sensor............... 28 N-m (20 ft. lbs.) 
MAP Sensor Mounting Screws... .3 N-m (25 in. lbs.) 
Oxygen Sensor ............... 30 N-m (22 ft. lbs.) 
PCM Mounting Screws ......... 4 N-m (35 in. lbs.) 
Power Steering Pressure 

DWC0) 25 bee iaee eet base 28 N-m (252 in. lbs.) 


Throttle Body Mounting Bolts . .12 N-m (108 in. lbs.) 
Throttle Position Sensor 

Mounting Screws ............ 7 N-m (60 in. lbs.) 
Vehicle Speed Sensor 

Mounting Bolt ............ .2.2 N-m (20 in. lbs.) 
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SPECIAL TOOLS 
FUEL SYSTEM 


Test Kit, Fuel Pressure—5069 





Test Kit, Fuel Pressure—C-4799-B 


O2S (Oxygen Sensor) Remover/installer—C-4907 Fuel Line Removal Tool—6782 
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POWER STEERING SYSTEM DIAGNOSIS 


GENERAL INFORMATION 
STEERING SYSTEM 


The power steering system has a hydraulic pump. 
The pump on the 4.0L engine has a reservoir 
mounted to it (Fig. 1). The 2.5L engine has a seper- 
ate pump reservoir mounted to the closure panel 
(Fig. 2). 

The steering gear used is a recirculating ball type 
gear. This gear is used on all models. 

The power steering system consists of; 

e Hydraulic pump 

e Recirculating ball steering gear 

e Steering column 

e Steering linkage 


NOTE: Right hand drive (RHD) and left hand drive 
(LHD) service procedures and torque specifications 
for steering linkage, gear and column are the same. 
The power steering pump procedures are different. 
Refer to appropriate service procedures regarding 
each component in the system. 


DIAGNOSIS AND TESTING 


There is some noise in all power steering systems. 
One of the most common is a hissing sound evident 
at a standstill parking. Or when the steering wheel 
is at the end of it’s travel. Hiss is a high frequency 


HYDRAULIC PUMP 
ASSEMBLY 







RETURN LINE HOSE 
ASSEMBLY 


PRESSURE HOSE 
ASSEMBLY 


, FITTINGS 


STEERING GEAR 
ASSEMBLY 


J9319-4 


Fig. 1 Power Steering Gear & Pump—4.0L 


noise similar to that of a water tap being closed 
slowly. The noise is present in all valves that have a 
high velocity fluid passing through an orifice. There 
is no relationship between this noise and steering 
performance. 
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DIAGNOSIS AND TESTING (Continued) 
STEERING NOISE 


CONDITION POSSIBLE CAUSES | CORRECTION | 


OBJECTIONAL HISS OR 1. Damaged steering coupler to dash 1. Check and repair seal at dash 
WHISTLE panel seal. | panel. | 
2. Noisy valve in power steering gear. 2. Replace steering gear. 


RATTLE OR CLUNK 1. Gear mounting bolts loose. 1. Tighten bolts to specification. 
2. Loose or damaged suspension 2. Inspect and repair suspension. 
components. _ 
3. Loose or damaged steering linkage. 3. Inspect and repair steering linkage. 
4. Internal gear noise. 4. Replace gear. 
5. Pressure hose in contact with other 5. Reposition hose. 
components. 


CHIRP OR SQUEAL _ 1. Loose belt. 1. Adjust or replace. 


WHINE OR GROWL 1. Low fluid level. | 1. Fill to proper level. 
2. Pressure hose in contact with other 2. Reposition hose. 
components. 

3. Internal pump noise. 3. Replace pump. 








| SUCKING AIR SOUND 1. Loose return line clamp. 1. Replace clamp. 


2. O-ring missing or damaged on hose 2. Replace o-ring. © 
fitting. 

3. Low fluid level. 3. Fill to proper level. 
4. Air leak between pump and reservoir. 4. Repair as necessary. 


SCRUBBING OR 1. Wrong tire size. 1. Verify tire size- 
KNOCKING | 





2. Wrong gear. 2. Verify gear. 
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DIAGNOSIS AND TESTING (Continued) 














REMOTE . | 
RESERVOIR PRESSURE 
HOSE 
~~ apy PRESSURE 
~ SWITCH 


CLAMP 


<———————— RETURN HOSE 


CLOSURE 
PANEL J9219-58 


Fig. 2 Power Steering Gear & Pump—2.5 L 


DIAGNOSIS AND TESTING (Continued) 


POWER STEERING SYSTEM DIAGNOSIS CHARTS 
: BINDING AND STICKING 





_ | PossiBLE CAUSE =—s | ~——SCORRECTION, 





| DIFFICULT TO TURN WHEEL 
STICKS OR BINDS 


exh 


. Low fluid level. 2. Fill to proper level. 




































. Tire pressure. 

. Steering components. 

. Loose belt. | 

. Pump flow control valve. 

. Column coupler binding. 

. Steering gear worn or out of 
adjustment. 


. Adjust tire pressure. 

. Inspect and lube. 

. Adjust or replace. 

. Test and replace if necessary. 
. Replace coupler. 

. Repair or replace gear. 








NO O01 B W DY 
NO OF BB WD NY 


INSUFFICIENT ASST. OR POOR RETURN TO CENTER 


CONDITION - POSSIBLE CAUSE __ ‘CORRECTION | 


HARD TURNING OR MOMENTARY | 1. Tire pressure. 1. Adjust tire pressure. 
INCREASE IN TURNING EFFORT 































| 2. Low fluid level. 
3. Loose belt. 
. Lack of lubrication. 


2. Fill to proper level. 
| 3. Adjust or replace. 
4. Inspect and lubricate steering and 
suspension compnents. 

5. Test and repair as necessary. 

6. Test and.repair as necessary. 














. Low pump pressure. 
. Internal gear leak. 







STEERING WHEEL DOES NOT 
WANT TO RETURN TO CENTER 
POSITION 


1. Tire pressure. 1. Adjust tire pressure. 



















2. Wheel alignment. 
. Lack of lubrication. 


2. Align front end. 
3. Inspect and lubricate steering and 
suspension compnents. 

4. Test and repair as necessary. 










. High friction in steering gear. 


LOOSE STEERING AND VEHICLE LEAD 


- CONDITION | POSSIBLE CAUSE __ | CORRECTION —_— 


EXCESSIVE PLAY IN STEERING 1. Worn or loose suspension or 1. Inspect and repair as necessary. 
WHEEL steering components. 
2. Worn or loose wheel bearings. 


















2. Inspect and repair or adjust 
bearings. 

3. Tighten gear to specification. 
4, Adjust gear to specification. 
5. Inspect and replace as 
necessary. 
















3. Steering gear mounting. » 
4. Gear out of adjustment. 
. Worn or loose steering coupler. 






VEHICLE PULLS OR LEADS TO 
|} ONE SIDE. | 





. Radial tire lead. 1. Rotate tires. 













2. Repair as necessary. 
| 3. Align front end. 


. Brakes dragging. 
. Wheel alignment. 
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REMOVAL AND INSTALLATION 
POWER STEERING PUMP 


DESCRIPTION AND OPERATION 
POWER STEERING PUMP 


Hydraulic pressure is provided for operation of the 
power steering gear by a belt driven power steering 
pump. The power steering pump is a constant flow 
rate and displacement, vane-type pump. The internal 
parts in the housing operate submerged in fluid. The 
flow control orifice is part of the high pressure line 
fitting. The pressure relief valve inside the flow con- 
trol valve limits the pump pressure. The reservoir is 
attached to the pump body with spring clips on the 
4.0 L engine. On the 2.5 L engine the reservoir is 
seperate from the pump. It is mounted to the closer 
panel. 

The power steering pump is connected to the steer- 
ing gear by the suppy and return hoses. The pump 
shaft has a pressed-on drive pulley that is belt driven 
by the crankshaft pulley (Fig. 1). 


NOTE: Power steering pumps have different pres- 
sure rates and are not interchangeable with other 
pumps. | 


DIAGNOSIS AND TESTING 
POWER STEERING PUMP PRESSURE TEST 


The following procedure is used to test the opera- 
tion of the power steering system on the vehicle. This 
test will provide the flow rate of the power steering 
pump along with the maximum relief pressure. Per- 
form test any time a power steering system problem 
is present. This test will determine if the power 
steering pump or power steering gear is not function- 
ing properly. The following pressure and flow test is 
performed using Pressure/Flow tester, Special Tool 
6815 (Fig. 2). 


HIGH-PRESSURE 









FLUID 
RESERVOIR FITTING 
(TYPICAL) — 
DRIVE 


PULLEY 


RESERVOIR 
CLIP 


PUMP , 


BODY J9319-33 


Fig. 1 TC Series Pump With Integral Reservoir 


PUMP PRESSURE TEST ; 
(1) Check belt tension and adjust as necessary. _ 
(2) Disconnect high pressure hose at gear or pump. 


- Use a container for dripping fluid. 


(3) Connect pressure gauge from Power Steering 
Analyzer Tool Kit 6815 to both hoses using adapter 
from Adapter Kit 6893. Connect spare pressure hose 
to gear or pump. 3 

(4) Open the test valve completely. 

(5) Start engine and let idle long enough to circu- 
late power steering fluid through flow/pressure test 
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DIAGNOSIS AND TESTING (Continued) 






ADAPTER 


FITTINGS 
SPECIAL TOOL 
8 rT 


9519-1 


Fig. 2 Pressure Test Gauge 


gauge and to get air out of the fluid. Then shut off 
engine. 

(6) Check fluid level, add fluid as necessary. Start 
- engine again and let idle. 

(7) Gauge should read below 862 kPa (125 psi), if 
above, inspect the hoses for restrictions and repair as 
necessary. The initial pressure reading should be in 
the range of 345-552 kPa (50-80 psi). 


CAUTION: The following test procedure involves 
testing maximum pump pressure output and flow 
control valve operation. Do not leave valve closed 
for more than five seconds as the pump could be 
damaged. 


(8) Close valve fully three times and record high- 
est pressure indicated each time. All three read- 
ings must be above specifications and within 
345 kPa (50 psi) of each other. 

e Pressures above specifications but not within 
345 kPa (50 psi) of each other, replace pump. 

e Pressures within 345 kPa (50 psi) of each other 
but below specifications, replace pump. 


NOTE: Refer to pump relief pressure chart. 


CAUTION: Do not force the pump to operate 
against the stops for more than 2 to 4 seconds at a 
time because, pump damage will result. | 


(9) Open the test valve, turn steering wheel 
extreme left and right positions against the stops. 
Record the highest indicated pressure at each posi- 
tion. Compare readings to specifications. If highest 
output pressures are not the same against either 
stop, the gear is leaking internally and must be 
repaired. 


- KJ 










_ RELIEF PRESSURE. = 50° 


9653 kPa (1400 psi) | 
9653 kPa. (1400 psi) 


PUMP LEAKAGE DIAGNOSIS 








exh 


. BUSHING (BEARING) WORN, SEAL WORN. REPLACE 
PUMP. 

. REPLACE RESERVOIR O-RING SEAL. 

. TORQUE HOSE FITTING NUT TO 35 Nem(25ft. Ibs.). IF 
LEAKAGE PERSISTS, REPLACE O-RING SEAL. 

. TORQUE FITTING TO 75 Nem (55ft. Ibs.). IF LEAKAGE 
PERSISTS, REPLACE O-RING SEAL. 

. REPLACE PUMP. 

. CHECK OIL LEVEL; IF LEAKAGE PERSISTS WITH THE 
LEVEL CORRECT AND CAP TIGHT, REPLACE THE 
CAP. 


im WN 


So) O1 


80315896 


SERVICE PROCEDURES 
POWER STEERING PUMP—INITIAL OPERATION 


CAUTION: The fluid level should be checked with 
engine off to prevent injury from moving compo- 
nents. Use MOPAR Power Steering Fluid or equiva- 
lent. Do not use automatic transmission fluid and 
do not overfill. 


Wipe filler cap clean, then check the fluid level. 
The dipstick should indicate COLD when the fluid is 
at normal temperature. 

(1) Fill the pump fluid reservoir to the proper level 
and let the fluid settle for at least two (2) minutes. 

(2) Start the engine and let run for a few seconds 
then turn engine off. 

(3) Add fluid if necessary. Repeat the above proce- 
dure until the fluid level remains constant after run- 
ning the engine. _ 

(4) Raise the front wheels off the ground. 


SERVICE PROCEDURES (Continued) 


(5) Start the engine and slowly turn the steering 
wheel right and left, lightly contacting the wheel 
stops. 

(6) Turn off the engine and check the fluid level 
add if necessary. 

(7) Lower the vehicle, start the engine and turn 
the steering wheel slowly from lock to lock. 

(8) Stop the engine and check the fluid level and 
refill as required. | 

(9) If the fluid is extremely foamy, allow the vehi- 
cle to stand a few minutes and repeat the procedure. 


REMOVAL AND INSTALLATION 
POWER STEERING PUMP 


NOTE: The power steering pump is mounted in the 
same position on LHD and RHD vehicles. On 4.0L 
RHD vehicles the front bracket is difference. The 
service pocedures are the same. 


REMOVAL 

(1) Remove serpentine drive belt, refer to Group 7 
Cooling. | 

(2) Remove pressure and return hoses from pump, 
and drain pump. 


PUMP BRACKET 


———— STEERING 19-7 


(3) Remove 3 pump mounting bolts through pulley 
access holes. | 

(4) Loosen the 3 pump bracket bolts (Fig. 3) and 
(Fig. 4). 

(5) Tilt pump downward and remove from engine. 

(6) Remove pulley from pump. 


INSTALLATION 

(1) Install pulley on pump. 

(2) Install pump on engine. 

(3) Tighten pump bracket bolts to 47 N-m (35 ft. 
lbs.). 

(4) Install 3 pump mounting bolts and tighten to 
27 N-m (20 ft. lbs.). 

(5) Install the pressure and return hoses to pump. 

(6) Install drive belt, refer to Group 7 Cooling. 

(7) Add power steering fluid. Refer to Power Steer- 
ing Pump Initial Operation in this section. 


DISASSEMBLY AND ASSEMBLY 
PUMP PULLEY 


REMOVAL 
(1) Remove pump assembly. 





PUMP ASSEMBLY 


PUMP ASSEMBLY ae 
2.5L 





8020cdae 


Fig. 3 Pump Mounting 
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DISASSEMBLY AND ASSEMBLY (Continued) 





BRACKET 


Fig. 4 Pump Mounting 4.0L RHD 


(2) Remove pulley from pump with Puller C-4333 
(Fig. 5). 





SPECIAL TOOL 
C-4333 


POWER 
~ STEERING PUMP 
DRIVE PULLEY 


J9319-A5 


Fig. 5 Pulley Removal 


INSTALLATION 

(1) Replace pulley if bent, cracked, or loose. 

(2) Install pulley on pump with Installer C-4063-B 
(Fig. 6) flush with the end of the shaft. Ensure the 
tool and pulley remain aligned with the pump shaft. 

(3) Install pump assembly. 

(4) With Serpentine Belts; Run engine until warm 
(5 min.) and note any belt chirp. If chirp exists, move 
pulley outward approximately 0.5 mm (0.020 in.). If 
noise increases, press on 1.0 mm (0.040 in.). Be 
careful that pulley does not contact mounting 
bolts. 






- XJ 
80500554 
STEERING Fl 
TE PUMP 
SPECIAL TOOL 
DRIVE PULLEY ae 
J9519-1 


Fig. 6 Pulley Installation 
TC-SERIES PUMP RESERVOIR 


REMOVAL 
(1) Remove power steering pump. 
(2) Clean exterior of pump with solvent. 
(3) Clamp the pump body in a soft jaw vice. 
(4) Pry up tab and slide the retaining clips off (Fig. 
7). | | 
(5) Remove fluid reservoir from pump _ body. 
Remove and discard O-ring seal. 


INSTALLATION 


(1) Lubricate new O-ring Seal with Mopar Power 
Steering Fluid or equivalent. 

(2) Install O-ring seal in housing. 

(3) Install reservoir onto housing. 











DISASSEMBLY AND ASSEMBLY (Continued) 
RESERVOIR Dy FLOW cone SPRING 
/ CONTROL VALVE ASSEMBLY 





RETAINING 
CLIPS 


803f5897 


Fig. 7 Pump Reservoir Clips 


(4) Slide and tap in reservoir retainer clips until 
tab locks to housing. 

(5) Install power steering pump. Refer to Pump 
Replacement in this section. 


FLOW CONTROL VALVE 


REMOVAL 

(1) Clean area around fitting to prevent dirt from 
entering pump. Remove pressure hose from pump fit- 
ting. | 

(2) Remove fitting from pump housing (Fig. 8). 
Prevent flow control valve and spring from 
sliding out of housing bore. 

(3) Remove and discard O-ring seal. 





FITTING 
TIGHTEN TO 75 N-m (55 FT. LBS) 


J9319-17 


Fig. & Flow Control Valve 


INSTALLATION - 

(1) Install spring and flow control valve into pump 
housing bore. Be sure the hex nut end of the 
valve is facing in toward pump. | 

(2) Install O-ring seal onto fitting. 

(3) Install flow control valve in pump housing and 
tighten to 75 N-m (55 ft. lbs.). 

(4) Install pressure hose to valve. 


SPECIFICATIONS 
TORQUE CHART 


TORQUE 


DESCRIPTION 
Flow Control Valve............ 75 N-m (55 ft. Ibs.) 
Pressure Line................ 28 N-m (21 ft. lbs.) 
Pump Mounting . 
Bracket to Pump............. 28N-m (21 ft. lbs.) 
Bracket to Engine........... AT N-m (85 ft. lbs.) 
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SPECIAL TOOLS 
POWER STEERING PUMP 





801 1d47f 


Installer, Power Steering Pulley C-4063-B 


8011¢958 


Analyzer Set, Power Steering Flow/Pressure 6815 





6893 





8011d4c1 


Puller C-4333 
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DESCRIPTION AND OPERATION 
POWER STEERING GEAR 


The power steering gear is a recirculating ball type 
gear. The gear acts as a rolling thread between the worm 
shaft and rack piston. The worm shaft is supported by a 
thrust bearing at the lower end and a bearing assembly 


at the upper end. When the worm shaft is turned the 
rack piston moves. The rack piston teeth mesh with the 
pitman shaft. Turning the worm shaft turns the pitman 
shaft, which turns the steering linkage. 

The steering gear can be adjusted and internally 
serviced. | 
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DIAGNOSIS AND TESTING 
POWER STEERING GEAR LEAKAGE DIAGNOSIS 


= 


1. SIDE COVER LEAK - TORQUE SIDE 
COVER BOLTS TO 60 Nem (45 FT. 
LBS.). REPLACE THE SIDE COVER 
SEAL IF THE LEAKAGE PERSISTS. 


2. ADJUSTER PLUG SEAL - REPLACE 
THE ADJUSTER PLUG SEALS. 


REMOVAL AND INSTALLATION 


PITMAN SHAFT SEALS (IN VEHICLE) 
REMOVAL 


CAUTION: Use care not to score the housing bore 
when prying out seals and washers. 


(1) Remove pitman arm from gear. 

(2) Clean exposed end of pitman shaft and hous- 
ing. Use a wire brush to clean the shaft splines. 

(3) Remove single lip dust seal. 

(4) Remove retaining ring with snap ring pliers 
(Fig. 1). 

(5) Remove backup washers with screwdriver. 

(6) Start the engine and turn steering wheel fully 
to the LEFT. Hydraulic pressure will force the double 
lip oil seal out. _ 

(7) Turn off engine and remove double lip seal 
with screwdriver. 

(8) Inspect the housing for burrs and remove if 
necessary. Inspect the pitman shaft seal surface for 
roughness and pitting. If shaft is damaged it will 
have to be replaced. 
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3. PRESSURE LINE FITTING - TOR- 
QUE THE HOSE FITTING NUT TO 
27 Nem (20 FT. LBS.). IF LEAKAGE 
PERSISTS, REPLACE THE SEAL. 


4. PITMAN SHAFT SEALS - REPLACE 
THE SEALS. 


5. TOP COVER SEAL - REPLACE THE 
SEAL. 


J9219-29 


eae “SNCF EAL SEA 


eS? RETAINING RING 
eS——_—_——— BACKUP. WASHER 


Cae) 





BACKUP WASHER 


rere STD I am 
DOUBLE-LIP SEAL. 


Fig. 1 Pitman Shaft Seal 


NEEDLE BEARING 
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REMOVAL AND INSTALLATION (Continued) 


INSTALLATION 

(1) Coat the seals and washers with grease. 

(2) Install double lip oil seal with a suitable size 
deep socket. 4 

(3) Install nylon backup washer. 

(4) Install steel backup washer. 

(5) Install the retainer ring with snap ring pliers. 

(6) Install single lip dust seal with a suitable size 
deep socket. 

(7) Center the steering gear and install pitman 
arm. 

(8) Add power steering fluid, refer to Power Steer- 
ing Initial Operation. | 


STEERING GEAR 


REMOVAL 

(1) Place the front wheels in the straight ahead 
position with the steering wheel centered. 

(2) Disconnect and cap the fluid hoses from steer- 

ing gear. 
(8) Remove the column coupler shaft from the 
gear. 

(4) Remove mae arm from gear. 

(5) Remove the steering gear retaining bolts and 
remove the gear (Fig. 2). 


FRAME SCREW 


WASHER 





GEAR J9219-46 


Fig. 2 Steering Gear Mounting (LHD) 


INSTALLATION | | 

(1) Align the column coupler shaft to steering gear. 

(2) Install steering gear (and bracket) on the frame 
rail and tighten bolts to 95 N-m (70 ft. lbs.) 

(3) Align and install the pitman arm and tighten 
nut to 251 N-m (185 ft. lbs.). 
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(4) Connect fluid hoses to steering Bear and 
tighten to 28 N-m (21 ft. lbs.). 
(5) Fill power steering system to proper iegel 


DISASSEMBLY AND ASSEMBLY 
PITMAN SHAFT 


Steering gear must be removed from the vehicle for 
this procedure. 


REMOVAL 
(1) Clean exposed end of pitman shaft and housing 
with a wire brush. 
(2) Remove preload adjuster nut. _ 
(3) Rotate stub shaft with socket to center gear. 
(4) Remove side cover bolts and remove side cover, 
gasket and pitman shaft as an assembly. 
(5) Remove pitman shaft from the side cover (Fig. 







3). 
= @ SIDE COVER BOLTS 
Ui @——————— TORQUE TO 60 Nm 
LER aoe (AO FT. LBS.) 
PRELOAD 


ADJUSTER NUT 


4 GASKET SEAL 


SIDE COVER 


A 
(Qua 







GEAR 


(o) ~~ ASSEMBLY 
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Fig. 3 Side Cover and Pitman Shaft 


INSTALLATION | 
(1) Install pitman shaft to side cover by screwing 
shaft in until it fully seats to side cover. 
(2) Install preload adjuster nut. Do not tighten 
nut until after pitman shaft adjustment has 
been made. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(3) Install gasket to side cover and bend tabs 
around edges of side cover. 

(4) Install pitman shaft assembly and side cover to 
housing. 

(5) Install side cover bolts and tighten to 60 N-m 
(44 ft. Ibs.). 

(6) Adjust pitman shaft, refer to Over-Center 
Adjustment. 


HOUSING END PLUG 


Steering gear must be removed from the vehicle for 
this procedure. 


REMOVAL 

(1) Rotate retaining ring until one end is under 
the hole in the housing. Unseat and force ring from 
groove (Fig. 4). 






RETAINING 
RING 
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Fig. 4 End Plug Retaining Ring 


(2) Rotate stub shaft slowly COUNTER-CLOCK- 
WISE to remove end plug out from housing. 


CAUTION: Do not turn stub shaft any further than 
necessary. The recirculating balls will drop out of 
the rack piston circuit and fall inside the rack pis- 
ton chamber. 


(3) Remove O-ring seal (Fig. 5). 


INSTALLATION 

(1) Lubricate O-ring seal with power steering fluid. 

(2) Install O-ring into housing. 

(3) Install plug, tap lightly with a plastic mallet to 
seat it. , 

(4) Install retaining ring with open end 25 mm (1 
inch) from access hole (Fig. 6). 


KJ 





HOUSING ASSEMBLY 
HOUSING END PLUG 
O-RING SEAL 
HOUSING END PLUG 
RETAINING RING J9319-30 


Fig. 5 End Plug Components 


(5) Adjust pitman arm shaft, refer to Over-Center 
Adjustment. | 


RING GAP 


~ PUNCH 
ACCESS HOLE 


RETAINER 
RING 
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Fig. 6 Installing The Retaining Ring 
ADJUSTER PLUG ASSEMBLY 


Steering gear must be removed from the vehicle for 
this procedure. 


REMOVAL 

(1) Remove adjuster plug lock nut from housing. 

(2) Remove adjuster plug from housing with Span- 
ner Wrench C-4381 (Fig. 7). 

(3) Remove thrust washer bearing retainer from 
adjuster plug with screwdriver (Fig. 8). 

(4) Remove bearing spacer, races and thrust bear- 
ing (Fig. 9). 

(5) Remove O-ring seal and retaining snap ring. 


XI 


DISASSEMBLY AND ASSEMBLY (Continued) 


SPECIAL TOOL 
C-4381 OR J-7624 





Fig. 7 Adjustment Plug 


BEARING 





RETAINER 
PRY BEARING 
RETAINER 
AT RAISED AREA 
SCREWDRIVER J9319-34 


Fig. 8 Bearing Retainer 


(6) Remove needle bearing, dust seal and oil seal 
with remover/installer C-4177 and handle C-4171 
(Fig. 10). 


INSTALLATION © 


- CAUTION: Needle bearing must be installed with 
identification on bearing facing tool to prevent dam- 
age to bearing. | 


(1) Install needle bearing into adjuster plug with 
remover/install C-4177 and handle C-4171. 

(2) Apply white petroleum grease on oil seal. 
Install oil seal into adjuster plug with remover/in- 
staller C-4177 and handle C-4171. 
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Fig. 9 Adjustment Plug Components 
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Fig. 10 Needle Bearing Removal 


(3) Apply white petroleum grease to dust seal cav- 
ity and install dust seal into adjuster plug with 
remover/installer C-4177 and handle C-4171. 

(4) Install retainer snap ring. | 

(5) Install O-ring seal to adjuster plug. 

(6) Install large bearing race, thrust bearing, small 
bearing race and bearing spacer to adjuster plug. 

(7) Install thrust washer bearing retainer to 
adjuster plug (Fig. 11). 


19-16 STEERING 





XJ 


DISASSEMBLY AND ASSEMBLY (Continued) | 


PUNCH 







NEEDLE 
BEARING 


SEAL 


ADJUSTER PLUG 


—— J9219-10 


Fig. 11 Install Retainer 


CAUTION: When 
should be taken not to cut the seals. 


installing adjuster plug, care 


(8) Install adjuster plug into enauae with Spanner 
Wrench C-4381. 

(9) Adjust bearing pene refer to Thrust Bearing 
Preload Adjustment. 

(10) Install adjuster plug lock nut, and using a 
punch (drift) in a notch, tighten securely (Fig. 12). 
Hold adjuster plug to maintain alignment of the 
marks. 7 


PUNCH 


NOTCH 


LOCK NUT 


J9319-35 





Fig. 12 Tighten Lock Nut 


(11) Adjust pitman shaft, refer to Over-Center 
Adjustment. 


SPOOL VALVE 


Steering gear must be removed from the vehicle for 
this procedure. | | 


REMOVAL 

(1) Remove adjuster plug, refer to Adjuster Plug 
Assembly Replacement. 

(2) Remove stub shaft and valve assembly (Fig. 
13), 


THRUST BEARING 
AND RACES 






PIN AND SLOT 


VALVE ASSEMBLY 





WORM ASSEMBLY 
NOTICE: WHEN REASSEMBLING 
GEAR, MAKE SURE ANGLE OF 


THRUST RACES ARE AS SHOWN.  J931 9-32 


Fig. 13 Bearing, Worm and Valve Assembly 


(3) Remove stub shaft from valve assembly by 
lightly tapping on a block of wood to loosen shaft cap. 
Then pull cap and valve body and disengage stub 
shaft pin from hole in valve body (Fig. 14). 









STUB SHAFT 
| <= 
émm (1/4") aa eel 5 by [| VALVE BODY 
7 {xs : 
SHAFT PIN SS 


HOLE IN SPOOL 
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Fig. 14 Stub Shaft 


DISASSEMBLY AND ASSEMBLY (Continued) 


(4) Remove valve spool by pulling and rotating 
from valve body (Fig. 15). 


, SPOOL VALVE 


© ROTATE 
VALVE TO 
REMOVE 





VALVE BODY J9319-37 


Fig. 15 Spool Valve 


(5) Remove valve spool O-ring seal and valve body 
teflon rings and O-ring seals (Fig. 16). 
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Fig. 16 Valve Seals 


INSTALLATION 

(1) Install valve spool O-ring seal to valve spool. 

(2) Lubricate valve spool and O-ring seal with 
power steering fluid. 

(3) Install valve spool to valve body by pushing 
and rotating. Hole in valve spool for stub pin must be 
accessible from opposite end of valve body. 

(4) Assemble stub shaft to valve spool, if necessary 
and insert pin (Fig. 17). 


- STEERING 19-17 


NOTE: Notch in stub shaft cap must fully engage 
valve body pin and seat against valve body shoul- 
der. 


NOTCH IN CAP 


“= VALVE BODY PIN 





J9319-38 


Fig. 17 Stub Shaft Installation 


(5) Install O-ring seals and teflon rings to valve 
body. 

(6) Lubricate O-ring seals and teflon rings with 
power steering fluid. 

(7) Install stub shaft and valve assembly to worm 
shaft. Line up worm shaft to slot in the valve assem- 
bly. 

(8) Install adjuster plug. 

(9) Adjust Thrust Bearing Preload Adjustment and 
Over-Center Adjustment. 


RACK PISTON AND WORM SHAFT 


Steering gear must be removed from the vehicle for 
this procedure. 


REMOVAL 

(1) Remove pitman shaft and side cover. 

(2) Remove housing end plug. 

(3) Turn stub shaft COUNTERCLOCKWISE until 
the rack piston begins to come out of the housing. 

(4) Remove rack piston plug (Fig. 18). 

(5) Insert Arbor C-4175 into bore of rack piston 
(Fig. 19). Hold tool tightly against worm shaft while 
turning the stub shaft COUNTERCLOCKWISE. 

(6) The rack piston will be forced onto the tool and 
hold the rack piston balls in place. 

(7) Remove the rack piston, rack balls, and tool 
together from housing. 

(8) Remove valve, worm shaft and thrust bearing 
and races. 


19-18 STEERING Xu 
DISASSEMBLY AND ASSEMBLY (Continued) | 


EXTENSION | END PLUG 
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p y \ f ; 
J9219-12 
RACK 492199 | 
PISTON Fig. 20 Rack Piston Teflon Ring and O-Ring 
Fig. 18 Rack Piston End Plug worm shaft spiral groove with rack piston ball guide 
hole (Fig. 21). 
RACK PISTON 


INSTALL BALLS IN THIS HOLE 
WHILE SLOWLY ROTATING 
WORM COUNTERCLOCKWISE 


\ WORM 
FLANGE 
J9319-39 


Ye SPECIAL TOOL C-4175 J9119-40 


Fig. 19 Rack Piston 


(9) Remove tool from rack piston. 

(10) Remove rack piston balls. 

(11) Remove screws, clamp and ball guide. 

(12) Remove teflon ring and O-ring seal (Fig. 20). 


Fig. 21 Installing Balls in Rack Piston 


NOTE: There are 12 black and 12 silver (Chrome) 
balls in the rack piston circuit. The black balls are 
smaller than the silver balls. The balls must be 
installed alternately into the rack piston and ball 
INSTALLATION | guide. This procedure will maintain worm shaft pre- 


(1) Clean all ad in salvent and ie with load. 
compressed air. 

(2) Check for scores, nicks or burrs ‘on the rack 
piston finished surface. Slight wear is normal on the 
worm gear surfaces. 


hes Install = ring ve — teflon ring and lubricate WaRNING: MAKE SURE ALL RACK PISTON BALLS 
with power steering flui ARE INSTALLED PROPERLY. IMPROPER INSTALLA- 


(4) Install worm shaft to rack piston putes of TION MA 
housing. Fully seat worm shaft to rack piston. Align 2 Y RESULT IN PERSONAL INJURY. 


(5) Lubricate and install rack piston balls through 
return guide hole while a worm shaft COUN- 
TERCLOCKWISE. | 


XJ —— 


DISASSEMBLY AND ASSEMBLY (Continued) 


(6) Install remaining balls to guide using grease or 
petroleum jelly at each end to hold in place (Fig. 22). 


GUIDE 





PETROLEUM ‘ 
JELLY "> 


BALLS J9319-40 


Fig. 22 Balls in the Return Guide 


(7) Install guide onto rack piston and return with 
clamp and screws. Tighten screws to 58 N-m (43 ft. 
Ibs.). 

(8) Insert Arbor C-4175 into bore of rack piston. 
Hold tool tightly against worm shaft while turning 
the stub shaft COUNTERCLOCKWISE. 

(9) The rack piston will be forced onto the tool and 
hold the rack piston balls in place. 

(10) Install the races and thrust bearing to worm 
shaft (Fig. 23). | 

(11) Install worm shaft to housing. 

(12) Install valve | 

(13) Install rack piston to worm shaft from tool, 
compress seals. _ 

(14) Hold Arbor tightly against worm shaft and 
turn stub shaft CLOCKWISE until rack piston is 
seated on worm shaft. 

(15) Install rack piston plug and tighten to 150 
N-m (111 ft. lbs.). 

(16) Install housing end plug. 
(17) Install pitman shaft and side cover. 
(18) Adjust steering gear. 


PITMAN SHAFT SEALS AND BEARING 


REMOVAL | 

(1) Remove pitman arm from gear. 

(2) Clean exposed end of pitman shaft and housing 
with a wire brush. 

(3) Remove single lip dust seal. 


STEERING 19-19 


WORM SHAFT 


THRUST RACES 





MAKE SURE ANGLE OF THRUST 


ARE AS SHOWN 
ian J9319-4] 


Fig. 23 Worm Shaft and Bearing 


(4) Remove retaining ring with snap ring pliers 
(Fig. 24). 
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Fig. 24 Pitman Shaft Seals & Bearing 


(5) Remove backup washers with screwdriver. | 


CAUTION: Use care not to score the housing bore 
when prying out seals and washers. 


(6) Remove double lip oil seal with screwdriver. 


19 - 20 


(7) Inspect the housing for burrs and remove if 
necessary. 
(8) Remove needle bearing from housing (Fig. 25). 


SIDE COVER 
AREA 


REMOVER 
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Fig. 25 Needle Bearing Removal 


INSTALLATION | 

(1) Install needle bearing into housing (Fig. 24). 

(2) Coat the double lip seal and washers with 
grease. 

(3) Install the double lip oil seal with a suitable 
size deep socket. | 

(4) Install nylon backup washer. 

(5) Install steel backup washer. 

(6) Install the retainer ring with snap ring pliers. 

(7) Install single lip dust seal with a suitable size 
deep socket. 


ADJUSTMENTS 
STEERING GEAR 


CAUTION: Steering gear must be adjusted in the 
proper order. If adjustments are not performed in 
order, gear damage and improper steering response 
may result. 


NOTE: Adjusting the steering gear in the vehicle is 
not recommended. Remove gear from the vehicle 
and drain the fluid. Then mount gear in a vise to 
perform adjustmenis. 


WORM THRUST BEARING PRELOAD 
(1) Remove adjuster plug locknut (Fig. 26). 


DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 26 Loosening the Adjuster Plug 


(2) Turn the adjuster in with Spanner Wrench 
C-4381. Tighten the plug and thrust bearing in the 
housing until firmly bottomed in housing. 

(3) Place an index mark on the housing even with 
one of the holes in adjuster plug (Fig. 27). 


INDEX 





4J8919-58 


Fig. 27 Alignment Marking On Housing 


(4) Measure back (counterclockwise) 13 mm (0.50 
in) and mark housing (Fig. 28). , 

(5) Rotate adjustment cap back (counterclockwise) 
with spanner wrench until hole is aligned with the 
second mark (Fig. 29). 


ADJUSTMENTS (Continued) 
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Fig. 28 Remarking The Housing 
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MARK SPANNER 


WRENCH 
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Fig. 29 Aligning To The Second Mark 


(6) Install and tighten locknut to 108 N-m (80 ft. 
lbs.). Be sure adjustment cap does not turn while 
tightening the locknut. 


OVER-CENTER 

(1) Rotate the stub shaft from stop to stop and 
count the number of turns. 

(2) Starting at either stop turn the stub shaft back 
1/2 the total number of turns. This is the center of 
the gear travel (Fig. 30). 


19-21. 
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Fig. 30 Steering Gear Centered 


(3) Turn the pitman shaft adjuster screw back 
(COUNTERCLOCKWISE) until extended, then turn 
back in (CLOCKWISE) one full turn. 

(4) Place the torque wrench in the vertical position 
on the stub shaft. Rotate the wrench 45 degrees each 
side of the center and record the highest rotational 
torque on center (Fig. 31). 


CENTER 





J8919-63 


Fig. 31 Checking Over-center Rotation Torque 


19-22 STEERING XJ 
ADJUSTMENTS (Continued) 


(5) Turn the adjuster in until torque to turn stub 
shaft is 0.6 to 1.2 N-m (6.0 to 10.0 in. lbs.) more than 
previous reading recorded. 

(6) Prevent the adjuster screw from turning while 
tightening adjuster lock nut. Tighten the adjuster 
lock nut to 27 N-m (20 ft. Ibs.). 


SPECIFICATIONS 
POWER STEERING GEAR 


Steering Gear 





VVC os 54 ne es a ree oe ee Recirculating Ball 
Gear Ratio 
RO ee os eee s Coe oe te besos oes 14:1 
LHD ........... es ee heen oa eee 17.5:1 
Worm Shaft Bearing 
Prel0ad.« 4 s< 64 «440% 0.45—1.13 N-m (4-10 in. lbs.) 
Pitman Shaft Overcenter Drag 
New Gear (under 400 miles)....... 0.45—0.90 N-m 
(4-8 in. lbs.) + Worm Shaft Preload 
Used Gear (over 400 miles) ......... 0.5-0.6 N-m Remover, Pitman Shaft Bearing C-4177 


(4—5 in. lbs.) + Worm Shaft Preload 


TORQUE CHART 


DESCRIPTION TORQUE 
Adjustment Cap Locknut ...... 108 N-m (80 ft. lbs.) 
Adjustment Screw Locknut...... 49 N-m (86 ft. lbs.) 
Gear to Frame Bolts........... 95 N-m (70 ft. lbs.) 
Pitman Shaft Nut...... onan 251 N-m (185 ft. lbs.) 
Rack Piston Plug............. 102 N-m (75 ft. Ibs.) 
Side Cover Bolts.............. 60 N-m (44 ft. lbs.) 
Pressure Line................ 28 N-m (21 ft. lbs.) 
Return Line ................. 28 N-m (21 ft. lbs.) 
Return Guide Clamp Bolt....... 58 N-m (48 ft. lbs.) 


Handle C-41717 
SPECIAL TOOLS 


POWER STEERING GEAR © 


a) id) 





Remover/installer Steering Rack Piston C-4175 


Remover/installer, Steering Plug C-4381 
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GENERAL INFORMATION 


STEERING COLUMN 

The tilt and standard column (Fig. 1) has been 
designed to be serviced as an assembly; less wiring, 
switches, shrouds, steering wheel, etc. Most steering 
column components can be serviced without remov- 
ing the steering column from the vehicle. 


SERVICE PRECAUTIONS 

Safety goggles should be worn at all times Paden 
working on steering columns. 

To service the steering wheel, switches or airbag, 
refer to Group 8 M and follow all WARNINGS and 
CAUTIONS. 


WARNING: THE AIRBAG SYSTEM IS A SENSITIVE, 
COMPLEX ELECTRO-MECHANICAL UNIT. BEFORE 


2 
=~ SHROUD 






STEERING 
WHEEL 


LOWER 
SHROUD 


ro 


ATTEMPTING TO DIAGNOSE, REMOVE OR INSTALL 
THE AIRBAG SYSTEM COMPONENTS YOU MUST 
FIRST DISARM THE AIRBAG FIRING MECHANISM. 
FAILURE TO DO SO COULD RESULT IN ACCIDEN- 
TAL DEPLOYMENT OF THE AIRBAG AND POSSI- 
BLE PERSONAL INJURY. 


WARNING: THE FASTENERS, SCREWS, AND 
BOLTS, ORIGINALLY USED FOR THE AIRBAG COM- 
PONENTS, HAVE SPECIAL COATINGS AND ARE 
SPECIFICALLY DESIGNED FOR THE AIRBAG SYS- 
TEM. THEY MUST NEVER BE REPLACED WITH ANY 
SUBSTITUTES. ANYTIME A NEW FASTENER IS 
NEEDED, REPLACE WITH THE CORRECT FASTEN- 
ERS PROVIDED IN THE SERVICE PACKAGE OR 
FASTENERS LISTED IN THE PARTS BOOKS. 


COLUMN 
COUPLER 


TOE DASH 
PLATE PANEL 









PANEL 
BRACKET 


PARK-LOCK 
_ ASSEMBLY 


STEERING ~ 
GEAR 
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Fig. 1 Steering Column | 


19-24 STEERING ————— 
GENERAL INFORMATION (Continued) 


CAUTION: Do not attempt to remove the pivot pins 
to disassemble the tilting mechanism. Do not 
remove ignition locking link, shaft lock plate or 
plate retainer. This will damage the column (Fig. 2) 
and (Fig. 3). 


CAUTION: DO NOT 
REMOVE IGNITION 
LOCKING LINK 






4 CAUTION: NEVER 
REMOVE SHAFT 
LOCK PLATE 


803f589a 


Fig. 2 Observe Cautions 


CAUTION: NEVER REMOVE 
SHAFT LOCK PLATE 
RETAINER 


9019-6 


Fig. 3 Observe Cautions 


DIAGNOSIS AND TESTING 
IGNITION SWITCH 


TEST AND REPAIR 

If the ignition switch effort is excessive, remove the 
ignition switch from the steering column. Refer to 
Group 8D Ignition System. Using a key cylinder, 
check the turning effort of the switch. If the ignition 
switch binds look for the following conditions. 

(1) Look for rough areas or flash in the casting 
and if found remove with a file (Fig. 4). 

(2) Remove the link and slider and check the link 
to see if it is bent. If so replace with a new part. 

(3) Put the slider in its slot in the sleeve and ver- 
ify a loose fit over the length of the slot. If the slider 


- KI 


~ CAUTION: DO NOT 


FILE THIS AREA TO REMOVE 
FLASHING AND PROVIDE 
CLEARANCE TO ELIMINATE 


<—~— BINDING 


REMOVE IGNITION 
LOCKING LINK 






| CAUTION: NEVER 
‘REMOVE SHAFT 
LOCK PLATE 


803f589b 


_ Fig. 4 Steering Column Flash Removal And 
Non-Serviceable Components 


binds in the slot at any point lightly file the slider 
until clearance is achieved. | 

(4) If no binding is found, lightly file the ramp on 
the ignition switch, (The ramp fits into the casting) 
until binding no longer occurs. 


REMOVAL AND INSTALLATION 
STEERING COLUMN 


WARNING: BEFORE SERVICING THE STEERING 
COLUMN THE AIRBAG SYSTEM MUST BE DIS- 
ARMED, REFER TO GROUP 8M RESTRAINT SYS- 
TEMS FOR SERVICE PROCEDURES. FAILURE TO 
DO SO COULD RESULT IN ACCIDENTAL DEPLOY- 
MENT AND POSSIBLE PERSONAL INJURY. 


REMOVAL | 

(1) Make sure the front wheels are in the straight 
ahead position. | | 

(2) Remove the negative (ground) cable from the 
battery. 

(3) Disarm and remove airbag, refer to group 8M 
Restraint Systems for service procedures. 

(4) Remove steering wheel. | 

(5) Remove lower instrument panel/knee blocker. 

(6) Remove column coupler upper pinch bolt (Fig. 
5). 

(7) Remove relay box. | 

(8) Remove tilt lever Gif equipped) from column. 

(9) Remove upper and lower steering column 
shrouds (Fig. 6). | 

(10) Remove lower fixed column shroud. 

(11) Remove column braces (Fig. 7). 

(12) Remove column bracket mounting nuts and 
lower column. 

(13) Remove upper fixed column shroud. 


REMOVAL AND INSTALLATION (Continued) 
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Fig. 5 Steering Column 
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Fig. 6 Column Shrouds 


(14) Remove multi-function switch tamper proof 

mounting screws and connector screw. Connector 
screw will stay in the connector. 

(15) Unplug wiring harness from the column 
switches (Fig. 8). 

(16) Remove the wiring harness from steering col- 
umn. . 

(17) Remove interlock cable from the steering col- 
umn, refer to Group 21 Automatic Transmission 

Shifter/Ignition Interlock. 
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Fig. 7 Steering Column Braces 


(18) Remove the column. | 


INSTALLATION — 

(1) Align and install the column to the coupler. Do 
not apply force at the top of the steering col- 
umn shaft. 

(2) Ensure the ground clip is on the left spacer slot 
(Fig. 9). 

(3) Install interlock cable from the steering col- 
umn, refer to Group 21 Automatic Transmission 
Shifter/Ignition Interlock. 

(4) Install wiring harness connections to steering 
column.Ensure the wiring is not pinched and all 
connections are correctly locked in place. 
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REMOVAL AND INSTALLATION (Continued) 





CLIP SCREW ~ MULTI-FUNCTION. 
SWITCH CONNECTOR > 


VIEW IN DIRECTION 
OF ARROW Z 





BEYOND THIS POINT 
SEE VIEW Z 





TO CLOCK SPRING 


| TO KEYLIGHT 
CLIP TROUGH CLIP SWITCH TO KEY SWITCH J9519-57 


Fig. 8 Steering Column Wiring Harness 
(10) Tighten the coupler pinch bolt to 47 N-m (385 


3 ft. Ibs:). | 
CAPSULE 
Ae Cen (11) Install lower fixed shroud. 


GROUND CLIP | (12) Install upper and lower shrouds. Install the 
: tilt lever (if equipped). 
(13) Install rely box. 
(14) Install lower instrument panel/knee blocker. 
(15) Install clockspring. 
(16) Install steering wheel. : 
JACKET (17) Remove the column shaft shipping lock pin 
(installed in service column). 
(18) Install and arm airbag, refer to Group 8M 
NUT COLUMN BRACKET Restraint Systems for service procedures. 
(19) Connect the battery ground (negative) cable. 





RN832 


Fig. 9 Ground Clip & Spacer SPECIFICATIONS 


(5) Install wiring harness connector onto multi 
function switch. Tighten function switch wiring har- TORQUE CHART 
ness connector retaining bolt to 2 N-m (17 in. lbs.). 


(6) Plug in wiring harness connector to remaining DESCRIPTION TORQUE 
switches. | | Steering Column 

(7) Install upper fixed column shroud cover. Steering Wheel Nut..........61 N-m (45 ft. lbs.) 

(8) Install shaft coupler pinch bolt loose, load col- Column Bracket Nuts....... 12 N-m (105 in. Ibs.) 
umn up to panel bracket. a Shaft Coupler Bolts .......... 41 N-m (35ft. lbs.) 


(9) Be sure both spacers are fully seated in the col- Toe Plate Bolts ............ 23 N-m (200 in. lbs.) 
umn support bracket. Tighten the column panel 7 : : 
bracket support nuts to 12 N-m (105 in. lbs.). 
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GENERAL INFORMATION 
STEERING LINKAGE 


The steering linkage consist of a pitman arm, drag 


link, tie rod, tie rod ends and a steering damper (Fig. 
1) and (Fig. 2). The service procedures and torque 
specifications are the same for LHD and RHD vehi- 
cles. 


SERVICE PROCEDURES 
STEERING LINKAGE 


Before removing any steering component, the boot 
seals should be closely inspected for damage. If a seal 
is damaged, it should be replaced. Before installing a 
new seal, inspect ball stud. Replace ball stud if worn 





and lubricate the ball studs with MOPAR Multi-Mile- 
age Lubricant, or an equivalent. 


REMOVAL AND INSTALLATION 
TIE ROD | 
NOTE: Use a Puller tool C-3894-A for tie rod 


removal. Failure to use this tool could damage the 
ball stud and seal (Fig. 3). 


REMOVAL 

(1) Remove the cotter pins and nuts at the tie rod 
ball studs and drag link. 

(2) Loosen the ball studs with a puller tool to 
remove the tie rod. 

(3) Loosen clamp bolts and unthread the tie rod 
end from the tube. | | 


- ADJUSTMENT 
SLEEVE 


TIE ROD 


STEERING DAMPENER J9502-7 


Fig. 1 Steering Linkage—LHD 


19-28 STEERING —————— 


REMOVAL AND INSTALLATION (Continued) 
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Fig. 2 Steering Linkage-—-RHD 
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Fig. 3 Ball Stud Puller 


INSTALLATION : 

(1) Thread the tie rod end into the tube and posi- 
tion the clamp to it’s original position (Fig. 4). 
Tighten the clamp bolts to 27 N-m (20 ft. Ibs.). 

(2) Install the tie rod on the drag link and steering 
knuckle. Install the retaining nuts. 

(3) Tighten the ball stud nut on the steering 
knuckle to 47 N-m (35 ft. lbs.). Tighten the ball stud 
nut to drag link to 88 N-m (65 ft. Ibs.). Install new 
cotter pins. 


\ 
| ie) 






DRAG LINK 
CLAMPS 


Fig. 4 Tie Rod/Drag Link Clamps 
PITMAN ARM 


REMOVAL | 

(1) Remove the cotter pin and nut from the drag 
link at the pitman arm. 

(2) Remove the drag link ball stud from the pit- 
man arm with a puller. 

(3) Remove the nut and washer from the steering 
gear shaft. Mark the pitman shaft and pitman arm 
for installation reference. Remove the pitman arm 
from steering gear with Puller C-4150-A (Fig. 5). 


INSTALLATION 
(1) Align and install the pitman arm on steering 
gear shaft. 
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C-4150-A 


WRENCH 
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Fig. 5 Pitman Arm Puller 


(2) Install the washer and nut on the shaft and 
tighten nut to 251 N-m (185 ft. lbs.). 

(3) Install drag link ball stud to pitman arm 
install nut and tighten to 74 N-m (55 ft. lbs.). Install 
a new cotter pin. 


~ DRAG LINK 


REMOVAL 

(1) Remove cotter pins and nuts from drag link 

(2) Remove the steering damper ball stud from the 
drag link. 

(3) Remove tie rod from drag link 

(4) Remove drag link from the steering knuckle 
and pitman arm. 


INSTALLATION 

(1) Install the drag link onto steering knuckle and 
pitman arm. 

(2) Install nut at steering knuckle and tighten to 
47 N-m (85 ft. lbs.). Install new cotter pins. 

(3) Install nut at pitman arm and tighten to 75 
N-m (55 ft. Ibs.). Install new cotter pins. 

(4) Install tie rod onto drag link and install nut. 
Tighten nut to 75 N-m (55 ft. lbs.) and install new 
cotter pins. 

(5) Install steering damper onto drag link and 
install nut. Tighten nut to 75 N-m (55 ft. lbs.) and 
install a new cotter pin. 
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STEERING DAMPER 


REMOVAL | 

(1) Remove the steering damper cnn bolt 
from the axle bracket. 

(2) Remove the cotter pin and nut from the ball 
stud at the drag link. 

(3) Remove the steering damper ball stud from the 
drag link with a puller. . 


INSTALLATION 

(1) Install steering damper onto the axle bracket 
and drag link. 

(2) Install steering damper bolt in axle bracket 
and tighten nut to 75 N-m (55 ft. lbs.). 

(3) Install ball stud nut at the drag link and 
tighten nut to 75 N-m (55 ft. lbs.). Install a new cot- 
ter pin. 


SPECIFICATIONS 
TORQUE CHART 


TORQUE 


DESCRIPTION 

Pitman Arm 

no) 02 a re ea ene 251 N-m (185 ft. lbs.) 
Drag Link 

Ball SUIS ..2.4:6 w 4 a5 Gok es oo Be 74 N-m (55 ft. Ibs.) 
CLAM aah athe pba ee eee ee 49 N-m (36 ft. lbs.) 
Tie Rod Ends 

Ball Studs. secs oa saeaedaddees 74 N-m (55 ft. Ibs.) 
CHAM eo 6644 Gow ae eee ee 27 N-m (20 ft. lbs.) 
Tie Rod 

Ball Stud: ¢ 34-.4454446 2405-0944 88 N-m (65 ft. lbs.) 
Steering Damper 

PLO ou. na ee ge eae sd bbe se 74 N-m (55 ft. Ibs.) 
Mae JAG 6 on he 0 ees bs Cees 74 N-m (55 ft. lbs.) 
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SPECIAL TOOLS 
STEERING LINKAGE 





Puller C-3894-A 


Remover Pitman C-4150A 
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GENERAL INFORMATION 
GENERAL INFORMATION 


The AX 4 is a four speed manual transmission. The 
AX 5 is a five speed manual transmission. Fifth gear 
in the AX 5 is an overdrive range. The shift mecha- 
nism in both models is integral and mounted in the 
shift tower portion of the adapter housing (Fig. 1). 
The AX 4/5 is used for 2.5L engine applications. 


TRAMSMISSION IDENTIFICATION 

The AX 4/5 identification code is on the bottom sur- 
face of the transmission case near the fill plug (Fig. 
2). The first number is year of manufacture. The sec- 
ond and third numbers indicate month of manufac- 
ture. The next series of numbers is the transmission 
serial number. 


GEAR RATIOS | | 
Gear ratios for the AX 4 and AX 5 are as follows: 
e First gear: 3.93:1 
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e Second gear: 2.33:1 

e Third gear: 1.45:1 

e Fourth gear: 1.00:1 

e Fifth gear (AX 5): 0.85:1 
e Reverse gear: 4.74:1 


SHIFT PATTERN 

The AX 4/5 first through fourth gear shift pattern 
is in a conventional H configuration. On the AX 5, 
fifth gear is up and to the right and reverse gear is 
down and to the right (Fig. 3). 


RECOMMENDED LUBRICANT 

Recommended lubricant for AX 4/5 transmissions 
is Mopar 75W-—90, API Grade GL-5 gear lubricant, or 
equivalent. 

Correct lubricant level is from the bottom edge, to 
no more than 6 mm (1/4 in.) below the bottom edge of 
the fill plug hole. 
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GENERAL INFORMATION (Continued) 
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AX 4 [AX5] 4021-121 | 
| Fig. 3 AX 4/5 Shift Pattern 
ANITA TRANSMISSION ASSEMBLY INFORMATION 


Lubricate the transmission components with 
Mopar 75W-90, GL 5 gear lubricant during assembly. 
| Use petroleum jelly to lubricate seal lips and/or hold 
- | | J8921-2 parts in place during installation. 

_ Fig. 2 Transmission Identification Refer to (Fig. 5) during asse 
_ | | | gear differences. 

The fill plug is at the passenger side of the adapter 7 
housing (Fig. 4). The drain plug is at the bottom of 
the case. | OO 5 das 

Approximate dry fill lubricant capacity is 3.3 liters 
(3.5 qts.). | | 7 


mbly for AX 4/5 
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FILL PLUG | 
LOCATION 
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Fig. 4 Fill Plug Location 
DIAGNOSIS AND TESTING 


LOW LUBRICANT LEVEL 


A low transmission lubricant level is generally the 
result of a leak, inadequate lubricant fill, or an incor- 
rect lubricant level check. 
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Leaks can occur at the mating surfaces of the gear 
case, intermediate plate and adaptor or extension 
housing, or from the front/rear seals. A suspected 
leak could also be the result of an overfill condition. 

Leaks at the rear of the extension or adapter hous- 
ing will be from the housing oil seals. Leaks at com- 
ponent mating surfaces will probably be the result of 
inadequate sealer, gaps in the sealer, incorrect bolt 
tightening, or use of a non—recommended sealer. 

A leak at the front of the transmission will be from 
either the front bearing retainer or retainer seal. 
Lubricant may be seen dripping from the clutch 
housing after extended operation. If the leak is 
severe, it may also contaminate the clutch disc caus- 
ing slip, grab and chatter. 

Transmissions filled from air or electrically pow- 
ered lubricant containers can be under filled. This 
generally happens when the container delivery mech- 
anism is improperly calibrated. Always check the 
lubricant level after filling to avoid an under fill con- 
dition. 

A correct lubricant level check can only be made 
when the vehicle is level; use a drive—on hoist to 
ensure this. Also allow the lubricant to settle for a 
minute or so before checking. These recommenda- 
tions will ensure an accurate check and avoid an 
under—or—overfill condition. 


SLINGER 
| COUNTER 
GEAR 






SNAP RING 





SNAP RING 












COUNTER 










59121-394 


Fig. 5 Counter Gear Components 
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DIAGNOSIS AND TESTING (Continued) 
HARD SHIFTING 


- Hard shifting is usually caused by a jaw lubricant 
level, improper or contaminated lubricants, compo- 
nent damage, incorrect clutch adjustment, or by a 
damaged clutch pressure plate or disc. 

Substantial lubricant leaks can result in gear, shift 
rail, synchro and bearing damage. If a leak goes 
undetected for an extended period, the first indica- 
tions of a problem are usually hard shifting and 
noise. 

Incorrect or contaminated lubricants can also con- 
tribute to hard shifting. The consequence of using 
non—recommended lubricants is noise, excessive 
wear, internal bind and hard shifting. 

Improper clutch release is a frequent cause of hard 
shifting. Incorrect adjustment or a worn, damaged 
pressure plate or disc can cause incorrect release. If 
the clutch problem is advanced, gear clash during 
shifts can result. 

Worn or damaged synchro rings can cause gear 
clash when shifting into any forward gear. In some 
new or rebuilt transmissions, new synchro rings may 
tend to stick slightly causing hard or noisy shifts. In 
most cases, this condition will decline as the rings 
wear-—in. 


TRANSMISSION NOISE 


Most manual transmissions make some noise dur- 
ing normal operation. Rotating gears generate a mild 
whine that is audible but only at extreme speeds. 

Severe, highly audible transmission noise is gener- 
ally the result of a lubricant problem. Insufficient, 
improper, or contaminated lubricant will promote 
rapid wear of gears, synchros, shift rails, forks and 
bearings. The overheating caused by a _ lubricant 
problem, can also lead to gear breakage. 


REMOVAL AND INSTALLATION 


TRANSMISSION 


REMOVAL > 

(1) Shift transmission into first or third gear. Then 
raise vehicle on hoist. 

(2) Support engine with wai astable jack stand. 
Position wood block between jack and oil pan to 
avoid damaging pan. 


(3) Disconnect Bereoany exhaust eysien compo- — 


nents. — 

(4) Remove skid plate. 

(5) Disconnect rear cushion and bracket from 
transmission. 

(6) Remove rear crossmember. 

(7) Disconnect transfer case shift linkage at trans- 
fer case. 
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(8) Disconnect vehicle speed sensor wires and 
transfer case vent hose. 

(9) Remove slave cylinder from clutch Nisin: 

(10) Disconnect transmission shift lever as follows: 

(a) Lower transmission—transfer case assembly 
approximately 7-8 cm (3 in.) for access to shift 
lever. - 

(b) Reach up and around transmission case and 
unseat shift lever dust boot from transmission shift 
tower (Fig. 6). Move boot upward on shift lever for 
access to retainer that secures lever in shift tower. 

(c) Reach up and around transmission case and 
press shift lever retainer downward with your fin- 
gers. Turn retainer counterclockwise to release it. 

(d) Lift lever and retainer out of shift tower (Fig. 
6). Do not remove the shift lever from the 
floorpan boots. Leave the lever in place for 
later transmission installation. 





SHIFT 
LEVER 


Fig. 6 Removing/Installing Shift Lever 


(11) Mark front and rear propeller shafts for 
installation alignment (Fig. 7). Then remove both 
shafts. 


| “S MARK BOTH YOKES 
. “FOR ALIGNMENT 
} AT INSTALLATION 








Fig. 7 Marking Propeller Shaft And Axle Yokes 





REMOVAL AND INSTALLATION (Continued) 


(12) Remove crankshaft position sensor (Fig. 8), 
(Fig. 9). | 
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__ HOUSING 


Fig. 8 Crankshaft Position Sensor—2.5L Engine 
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Fig. 9 Crankshaft Position Sensor —4.0L Engine 


CAUTION: It is important that the crankshaft posi- 
tion sensor be removed prior to transmission 
removal. The sensor can easily be damaged if left 
in place during removal operations. 


(13) Unclip wire harnesses from transmission and 
transfer case. 

(14) Remove slave cylinder from clutch housing. 

(15) Support transmission with transmission jack. 

(16) Remove nuts attaching transfer case to trans- 
mission and remove transfer case. | 

(17) Secure transmission to jack with safety 
chains. | 

(18) Remove clutch housing brace rod. 

(19) Remove clutch housing—to—engine bolts. 

(20) Pull transmission jack rearward until input 
shaft clears clutch. Then slide transmission out from 
under vehicle. 
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(21) Remove clutch release bearing, release fork 
and retainer clip. 
(22) Remove clutch housing from transmission. 


TRANSMISSION INSTALLATION 

(1) Install clutch housing on transmission. Tighten 
housing bolts to 37 N-m (27 ft. lbs.) torque. 

(2) Lubricate contact surfaces of release fork pivot 
ball stud and release fork with high temp grease. 
Then install release bearing, fork and retainer clip. 

(3) Mount transmission on transmission jack. 

(4) Lightly lubricate pilot bearing and transmis- 
sion input shaft splines with Mopar high temp 
erease. | 

(5) Align transmission input shaft, release bearing, 
and clutch disc splines. Then slide transmission into 
place. 

(6) Install and tighten clutch housing—to—engine 
bolts to 38 N-m (28 ft. lbs.) torque. Be sure the 
housing is properly seated on engine block 
before tightening bolts. c . 

(7) Lower transmission approximately 7-8 cm (3 
in.) for access to shift tower. Be sure transmission is 
in first or third gear. : 

(8) Reach up and around transmission and insert 
shift lever in shift tower. Press lever retainer down- 
ward and turn it clockwise to lock it in place. Then 
install lever dust boot on shift tower. 

(9) Install slave cylinder in clutch housing. 

(10) Align and install transfer case on and trans- 
mission. Tighten transfer case—to—transmission nuts 
to 35 N-m (26 ft. lbs.) torque. 

(11) Connect transfer case vent hose and _ shift 
linkage. Check and adjust linkage if necessary. 

(12) Connect transfer case vent hose. 

(13) Secure wire harnesses in clips/tie straps on 
transmission and transfer case. 7 | 

(14) Connect backup light switch wires. 

(15) Connect vehicle speed sensor wires. — 

(16) Install and connect crankshaft position sensor. 

(17) Install rear crossmember. Tighten crossmem- 
ber—to—frame bolts to 41 N-m (81 ft. lbs.) torque. 
Then tighten transmission—to-rear support bolts/nuts 
to' 45 N-m (33 ft. Ibs.) torque. | 

(18) Remove jack stand. . 

(19) Align and install front/rear propeller shafts. 
Tighten shaft U-joint clamp bolts to.19.N-m (170 in. 
lbs.) torque. : 

(20) Install skid plate, if equipped. Tighten bolts to 
42 N-m (81 ft. lbs.) torque. Tighten stud nuts to 17 
N-m (150 in. lbs.) torque. 

(21) Top off transmission and transfer case lubri- 
cant levels. 

(22) Lower vehicle. 
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DISASSEMBLY AND ASSEMBLY 


ADAPTER HOUSING AND FRONT BEARING 
RETAINER 


REMOVAL | 

(1) Drain transmission lubricant. 

(2) Remove release bearing and lever. 

(3) Remove clutch housing bolts and remove hous- 
ing. 

(4) On rear wheel drive models, remove vehicle 
speed sensor, speedometer adapter and speedometer 
driven gear. Then remove extension housing seal 
(Fig. 10). 
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Fig. 10 Removing Rear Wheel Drive Extension 
Housing Seal 
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Fig. 11 Detent Ball Plug Location 
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(5) Remove detent spring and ball. Remove detent 
plug (Fig. 11) and remove detent spring and ball with 


- pencil magnet. | 


(6) Remove shift arm set bolt (Fig. 12) and remove 
bolt and lockplate. 
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Fig. 12 Set Bolt Removal 


(7) Remove shift lever shaft plug (Fig. 13). Then 
pull shaft out with large magnet. 







SHIFT LEVER 
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Fig. 13 Removing Shift Lever Shaft Plug 


DISASSEMBLY AND ASSEMBLY (Continued) 


(8) Remove adapter housing bolts. 

(9) Remove adapter housing by tapping it loose 
with plastic mallet. 

(10) Remove front bearing snap rings (Fig. 14). 
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Fig. 14 Removing Bearing Retainer Snap Ring 


(11) Remove front bearing retainer and intermedi- 
ate plate by tapping them loose with plastic mallet 
(Fig. 15). 


PLATE AE 
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Fig. 15 Front Bearing Retainer And Intermediate 
Plate Removal 
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ASSEMBLING GEARTRAIN AND | 
TRANSMISSION CASE 

(1) Remove intermediate plate from vise. 

(2) Install new gaskets on intermediate plate. 


(3) Install transmission case on intermediate plate 
(Fig. 16). 


INTERMEDIATE | 
PLATE 


TRANSMISSION 
| CASE 
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Fig. 16 Installing Transmission Case 
(4) Install new front bearing snap ring (Fig. 17). 
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Fig. 17 Installing Front Bearing Snap Ring . 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(5) Install new gasket on front bearing retainer 
and install retainer on case (Fig. 18). 


FRONT 
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RETAINER 
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Fig. 18 Installing Front Bearing Retainer 


(6) Install adapter or extension housing on inter- 
mediate plate (Fig. 19). Tighten housing bolts to 37 
N-m (27 ft. lbs.) torque. 

(7) Install shift arm (Fig. 19). 


SHIFT 
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ADAPTER 
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Fig. 19 Installing Adapter Housing And Shift Arm 
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(8) Install shift arm lock plate with pliers (Fig. 
20). Then install and tighten lock plate set bolt to 38 
N-m (28 ft. lbs.) torque. 
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Fig. 20 Shift Arm Lock Plate Installation 


(9) Install and tighten shaft plug to 18 N-m (18 ft. 
lbs.) torque (Fig. 21). , | 
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Fig. 21 Shaft Plug Installation 
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DISASSEMBLY AND ASSEMBLY (Continued) po 3.4 : 


(10) Install lock ball and spring in housing. Then (12) Install shift tower and new gasket on housing 
apply sealer to ball plug and install plug (Fig. 22). (Fig. 24). Tighten tower bolts to 18 N-m (13 ft. lbs.) 


Tighten plug to 19 N-m (14 ft. Ibs.) torque. torque. | | | 
_ | (13) Install backup lamp switch (Fig. 24). Tighten 
switch to 37 N-m (27 ft. lbs.) torque. : 


| a | BACKUP 
SHIFT 
Ee. | | : SWITCH 
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Fig. 22 Installing Ball Plug J8921-100 
(11) Install reverse pins in housing (Fig. 28). : : ‘ 
Tighten pins to 27 N-m (20 ft. lbs.) torque. niga uneieMing sala tea mnanaacnep Laine 
REPIN’ (14) On rear wheel drive models, install new seal 


in extension housing (Fig. 25). 
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Fig. 25 Extension Housing Seal Insitallation—Rear 
7 Wheel Drive 
(15) Install vehicle speed sensor. 


(16) Install clutch housing, release bearing, release 
fork and retainer clip. 


Fig. 23 Install Reverse Pins 
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DISASSEMBLY AND ASSEMBLY (Continued) 
SHIFT MECHANISM | 


DISASSEMBLE 

(1) Install two clutch housing bolts and spare 
washers in intermediate plate (Fig. 26). Then clamp 
plate and gear assembly in vise. Use enough wash- 
ers to prevent bolts from touching. Also be sure 
vise jaws are clamped on bolt heads (Fig. 26). 
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Fig. 27 Lock Ball And Spring Removal 
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Fig. 26 Positioning Intermediate Plate In Vise 


He es _ GQ) oe 
(2) Remove threaded plugs from intermediate AWN 
plate. Then remove lock ball and spring from plug QA SARS au rane 
holes with pencil magnet (Fig. 27). ie S 


(3) Remove shift fork pins with punch and ham- 
mer (Fig. 28). 
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Fig. 28 Removing Shift Fork Pin 


DISASSEMBLY AND ASSEMBLY (Continued) 
(4) Remove shift rail C—rings (Fig. 29). 
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(6) Remove No. 4 shift rail, fifth gear and No. 3 
shift fork (Fig. 31). 







FIFTH 
GEAR 
SHIFT FORK 





C-RING J8921-18 | Ni 
Fig. 29 Shift Rail C-Ring Removal | J8921-20 
(5) Pull No. 4 shift rail outward and remove lock Fig. 31 Removing No. 4 Shift Rail And Fifth Gear 
balls and pin (Fig. 30). Shift Fork | 
(7) Pull No. 5 shift rail and shift head out of plate 
(Fig. 32). 
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Fig. 32 Removing No. 5 Shift Rail And Shift Head 
Fig. 30 Removing No. 4 Shift Rail, Lock Balls And : 


Pin 
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(8) Remove shift rail No.3. Catch interlock pins 
as rail is removed (Fig. 33). 
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Fig. 33 Removing No. 3 Shift Rail And Interlock Pin 


(9) Remove No. 1 shift rail and interlock pin (Fig. 
34). 
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Fig. 34 Removing No. 1 Shift Rail And Interlock Pin 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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(10) Remove shift rail No. 2 and shift forks 1 and 
2 (Fig. 35). 
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Fig. 35 Removing Shift Forks And No. 2 Shift Rail 
(11) Remove reverse idler gear and shaft (Fig. 36). 
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Fig. 36 Removing Reverse Idler Gear And Shaft 
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DISASSEMBLY AND ASSEMBLY (Continued) ob } 


(12) Remove reverse shift arm and fork (Fig. 37). 


SHIFT MECHANISM ASSEMBLY AND 
INSTALLATION 

When assembling the shift mechanism, refer 
to (Fig. 38) for component details and location. 
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Fig. 37 Reverse Shift Arm Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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REVERSE FORK AND SHIFT ARM 
1-2 SHIFT FORK 

3-4 SHIFT FORK 

LOCK BALL, SPRING AND PLUG (AX 5) 
BRACKET BOLT 

NO. 3 SHIFT RAIL 

NO. 1 SHIFT RAIL 

C-RING 

NO. 2 SHIFT RAIL 

C-RING 

LOCK BALL, SPRING AND PLUG 
SHIFT ARM 

SET BOLT AND LOCK PLATE 
SHIFT LEVER SHAFT 


SHAFT PLUG 

REVERSE PIN 

RETAINING PIN AND PLUG 
NO. 5 SHIFT RAIL 
INTERLOCK PIN 
INTERLOCK PIN 
INTERLOCK PIN 

C-RING 

INTERLOCK PIN 
FIFTH-REVERSE FORK (AX 5) 
REVERSE SHIFT HEAD 
LOCK BALLS (AX 5) 

NO. 4 SHIFT RAIL (AX 5) 
REVERSE ARM BRACKET 
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Fig. 38 Shift Components 
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(1) Install reverse shift arm. Then seat shift fork 
in bracket (Fig. 39). 
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Fig. 39 Installing Reverse Shift Arm 


(2) Install reverse idler gear on shaft. Then install 
shaft and gear in intermediate plate (Fig. 40). Install 
shaft lock plate and tighten attaching bolt to 18 N-m 
(13 ft. lbs.) torque. 

(3) Install 1-2 and 3-4 shift forks in synchronizer 
sleeves. Then slide No. 2 shift rail through interme- 
diate plate and into forks (Fig. 41). . 

(4) Coat shift rail interlock pins and balls with lib- 
eral quantity petroleum jelly to hold them in place. 

(5) Refer to (Fig. 42) for interlock ball and pin 
positions during following assembly steps. 


——_—__—_——— AX4/5 MANUAL TRANSMISSION 
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Fig. 41 Installing No. 2 Shift Rail and Shift Forks 
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Fig. 42 Interlock Ball And Pin Position 
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(6) Insert first interlock pin in intermediate plate (8) Slide No. 1 rail through 1-2 shift fork (Fig. 45). 
(Fig. 43). Use pencil magnet and screwdriver to 
install pin. 


INTERLOCK PIN 





4, PENCIL 





J8921-80 









INTERMEDIATE 
PLATE J8921-78 


Fig. 45 Installing No. 1 Shift Rail 


, (9) Install largest interlock pin between Nos. 1 and 
(7) Install smaller diameter interlock pin in No. 1 3 shift rails (Fig. 46). | 
rail (Fig. 44). 


Fig. 43 Installing First Interlock Pin 
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1-3 RAIL 
‘adie INTERLOCK 
INTERLOCK PIN 
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Fig. 46 Installing 1-3 Shift Rail Interlock Pin 
Fig. 44 Installing Interlock Pin In No. 1 Shift Rail | 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(10) Install interlock pin in No. 3 shift rail (Fig. (12) Assemble reverse shift head and No. 5 shift 
47). rail. : 

(13) Install No. 5 shift rail in intermediate plate 
and engage shift head on No. 3 shift rail (Fig. 49). 


REVERSE. 





INTERLOCK PIN 
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Fig. 47 Installing No. 3 Shift Rail Interlock Pin 


(11) Slide No. 3 rail into reverse shift head (Fig. 
48). 
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Fig. 49 Installing Reverse Shift Head 


(14) Install reverse shift head lock ball with screw- 
driver and pencil magnet (Fig. 50). 
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Fig. 48 Installing No. 3 Shift Rail 
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Fig. 50 Installing Reverse Shift Head Lock Ball 
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(15) Shift fifth gear synchronizer sleeve rearward (17) Install shift rail lock ball with pencil magnet 
to lock it (Fig. 51). and screwdriver (Fig. 53). 


\) 









PENCIL 
MAGNET 





SYNCHRONIZER  \ 
SLEEVE 19121-391 


Fig. 51 Locking Fifth Synchronizer 
(16) On AX 5, install fifth—-reverse shift fork in | oe, 






synchronizer sleeve. Then slide No. 4 shift rail into a, 
fork (Fig. 52). oor 
ere \ eves 

’ SHIFT Fig. 53 Lock Ball Installation 


(18) Check interlock operation as follows: Move 
No. 1 shift rail rearward to first gear position. Inter- 
lock operation is OK if remaining shift rails did not 
move. | 

(19) Install new shift fork pins (Fig. 54). 


= (WWa 
@& rsa : 


SHIFT FORK__ J9121-392 
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Fig. 52 Fifth-Reverse Shift Fork Installation 
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Fig. 54 Installing Shift Fork Pins 
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DISASSEMBLY AND ASSEMBLY (Continued) | | 
(20) Install new shift rail C—rings (Fig. 55). MAINSHAFT 


oe DISASSEMBLE 

(1) On AX 5, measure fifth counter gear thrust 
clearance with feeler gauge (Fig. 57). Clearance 
should be 0.10-0.30 mm (0.004— 0.012 in.). 
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Fig. 55 Installing Shift Rail C-Rings 


CLEARANCE SHOULD BE Y 
(21) Apply sealer to threads of lock ball plugs. 0.004 TO 0.012 INCH . yo SPACER 
(22) Install lock balls and springs in intermediate (0.10 TO 0.30 mm) i 
plate. Short spring goes in top hole of interme- J9121-387 | & 


] 


(23) Install lock ball and spring plugs (Fig. 56). Fig. 57 Measuring Counter Fifth Gear Thrus 
Tighten plugs to 19 N-m (14 ft. lbs.) torque. Clearance | 

(2) Engage two synchro sleeves to lock mainshaft 
gears (Fig. 58). | 





LOCK THESE 
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Fig. 56 Installing Lock Ball Plugs 
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Fig. 58 Locking Mainshaft Gears 


(3) On AX 4, remove counter gear nut and oil 
slinger. On AX 5, remove select fit snap ring that 
secures fifth spline gear and counter fifth gear on 
shaft (Fig. 59). 


FIFTH GEAR 
SNAP RING —_ 
(SELECT FIT) 


Feisssssseaaa 





| 58921-1055 


Fig. 59 Removing Fifth Gear Snap Ring 


(4) Remove fifth spline gear, synchronizer and 
counter fifth gear with 2—, or 3-jaw puller (Fig. 60). 
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Fig. 60 Removing Fifth Gear Assembly 
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(5) Remove spacer and remove lock ball with pen- 
cil magnet (Fig. 61). | 










SPACER 


: [ rc, 


Fig. 61 Spacer And Lock Ball Removal 
(6) Remove reverse shift arm bracket (Fig. 62). 
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Fig. 62 Removing Reverse Shift Arm Bracket 
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(7) Remove rear bearing retainer bolts with appro- 
priate size torx bit and remove retainer (Fig. 63). 






REAR BEARING 
RETAINER 


RETAINER 
BOLTS 
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Fig. 63 Removing Rear Bearing Retainer 


(8) Remove rear bearing snap ring (Fig. 64). 
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Fig. 64 Removing Rear Bearing Snap Ring 
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- XJ 


(9) Tap intermediate plate with plastic mallet and 
pull output shaft-counter gear assemblies out of 
plate (Fig. 65). 


INTERMEDIATE 
PLATE 


INPUT-OUTPUT 
SHAFT ASSEMBLY 





COUNTER GEAR 


J8921-35 


Fig. 65 Removing Counter Gear And Output Shaft 


(10) Remove rear bearing from intermediate plate. 

(11) Remove input shaft and shaft roller bearings 
from output shaft. 

(12) Measure thrust clearance of output shaft 
gears (Fig. 66). Clearance should be 0.10 — 0.25 mm 
(0.004 — 0.010 in.). 


TI 


le 


| gee | SO y 





IS 0.004 TO 0.012 INCH 
(0.10 TO 0.25 mm) 
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Fig. 66 Checking Output Shaft Gear Thrust 
Clearance 


DISASSEMBLY AND ASSEMBLY (Continued) 
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(13) Remove output shaft fifth gear snap ring with 


(15) Remove needle roller bearing. 
two screwdrivers (Fig. 67). 


(16) Remove synchronizer ring. | 1 
(17) Remove synchronizer lock ball with pencil 
magnet (Fig. 69). - 3 
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Fig. 67 Removing Fifth Gear Snap Ring 


(14) Press fifth gear, rear bearing, first gear and 


J8921-39 
inner race off output shaft (Fig. 68). 


Fig. 69 Synchronizer Lock Ball Removal 


(18) Press 1-2 synchronizer and second gear off 
output shaft (Fig. 70). 
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Fig. 68 Removing Fifth Gear And First Gear Bearing GEAR ~ J8921-40 


And Race | 
| Fig. 70 Second Gear And 1-2 Synchronizer Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(2) Secure front bearing with thickest snap ring 


(19) Remove needle roller bearing from the shaft 
that will fit in groove (Fig. 73). 


or second gear. 
(20) Remove 3-4 synchronizer snap ring (Fig. 71). 
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Fig. 71 Removing 3-4 Synchronizer Snap Ring 


(21) Press 3-4 synchronizer and third gear off 
shaft (Fig. 72). 
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Fig. 72 Removing 3-4 Synchronizer And Third Gear 


(22) Remove needle roller bearing from shaft or gear. 


ORONO 





ASSEMBLING MAINSHAFT 18921-50 
(1) If front bearing was removed from input shaft, Fig. 73 Installing Front Bearing And Snap Ring 
press new bearing on shaft (Fig. 73). 


XJ 


DISASSEMBLY AND ASSEMBLY (Continued) 


- (3) Press front bearing on counter gear. Secure bearing 
with thickest snap ring that will fit in ring groove (Fig. 74). 
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Fig. 74 Installing Counter Gear Front Bearing And 


Snap Ring 


(4) Install new oil seals in front bearing retainer 
and adapter (Fig. 75). Bearing retainer seal depth is 
11.2 — 12.1 mm (0.441 — 0.480 in.). 






FRONT Emo 
BEARING > 
RETAINER 








~ ADAPTER 
HOUSING 


J8921-52 


Fig. 75 Oil Seal Installation 
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(5) Install reverse shaft and shaft retaining pin in 
adapter. Then install access hole plug with torx bit 
(Fig. 76). 
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Fig. 76 Installing Reverse Shaft Pin 


(6) Lubricate transmission components with speci- 
fied gear lubricant. 

(7) Assemble 1-2 and 3-4 synchronizer hubs, 
sleeves, springs and key inserts (Fig. 77). 
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Fig. 77 Synchronizer Identification 


(8) Assemble and install third gear, needle bear- 
ing, synchronizer ring, 3-4 synchronizer and snap 
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AX4/5 MANUAL TRANSMISSION —— 


-XJ 


DISASSEMBLY AND ASSEMBLY (Continued) 


ring on output shaft (Fig. 78). Use thickest snap ring 


that fits in shaft groove. 
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Fig. 78 Installing Third Gear And 3-4 Synchronizer 


(9) Verify third gear thrust clearance with feeler 
gauge (Fig. 79). Clearance should be 0.10 — 0.25 mm 
(0.004 — 0.010 in.). 
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Fig. 79 Checking Third Gear Clearance 


(10) Assemble second gear, gear needle bearing, 
synchronizer ring and 1—2 synchronizer. Then press 
assembly on output shaft (Fig. 80). 
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Fig. 80 installing Second Gear And Synchronizer 


(11) Install first gear lock ball in output shaft (Fig. 
81). 
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Fig. 81 Installing First Gear And Lock Ball 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(12) Assemble first gear, synchronizer ring, gear 
needle bearing and inner race (Fig. 82). Then install 
assembly on output shaft. Rotate inner race until 
aligned with locking ball. 

(13) Press rear bearing on shaft (Fig. 82). Snap 
ring groove in bearing goes toward rear. Use screw- 
driver to hold inner race in position when installing 
bearing (Fig. 83). 

(14) Install snap ring on rear bearing. 
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Fig. 82 Assembling First Gear Components 
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PLATES 


_ Fig. 83 Installing Output Shaft Rear Bearing 
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(15) Check first-second gear thrust clearance (Fig. 
84). Standard clearance is 0.10 — 0.25 mm (0.004 — 
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Fig. 84 Checking First-Second Gear Thrust 
Clearance 


(16) Press fifth gear on output shaft (Fig. 85). 
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Fig. 85 Installing Output Shaft Fifth Gear 
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(17) Install fifth gear snap ring (Fig. 86). Use 
thickest snap ring that will fit in shaft groove. 

(18) Lubricate input shaft roller bearings with 
petroleum jelly and install rollers in shaft (Fig. 87). 
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Fig. 87 Installing Input Shaft Bearing Rollers 


(19) Install output shaft assembly in intermediate 
plate (Fig. 88). Tap plate with mallet and pull on 
shaft to seat assembly. 


INTERMEDIATE 
PLATE 






OUTPUT 
SHAFT 
ASSEMBLY 

by 
LY 
X 


Y 
vy 


2.67-2.72 (0.1051-0.1071) ce 
B 2.73-2.78 (0.1075-0.1094) — $8921-65 
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D 2.85-2.20 (0.1 122-0. Fig. 88 Installing Output Shaft In Intermediate Plate 
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J 3.15-3.20 (0.1240-0.1260) 
K 3.21-3.26 (0.1264-0.1283) 
L 3.27-3.32 (0.1287-0.1307) 

8921-63 


Fig. 86 Selecting/Installing Fifth Gear Snap Ring 
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(20) Install input shaft on output shaft. (23) Install reverse shift arm (Fig. 91). Tighten 
(21) Install counter gear in intermediate plate (Fig. 89). 






DRIVER 





J8921-66 J8921-68 
Fig. 89 Counter Gear Installation 


(22) Install rear bearing snap ring and _ install Fig. 91 Installing Reverse Shift Fork 


bearing retainer (Fig. 90). Tighten retainer screws to (24) Install lock ball, spacer and needle bearing 
18 N-m (18 ft. lbs.) torque. (Fig. 92) on counter shaft. 

: (25) On AX 5, assemble counter fifth gear and syn- 
chro components (Figs. 42 and 62). 
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Fig. 92 Counter Fifth Gear And Synchronizer 
Assembly (AX 5) 
(, \ J8921-67 


Fig. 90 Installing Bearing Retainer And Snap Ring 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(26) On AX 5, install assembled gear and synchro- 
nizer on counter shaft (Fig. 93). 
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Fig. 93 Fifth Gear And Synchronizer Installation (AX 5) 


(27) Install remaining synchronizer ring and 
spline fifth gear (Fig. 94). Use length of pipe to tap 
gear into place. 
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Fig. 94 Installing Fifth Gear (AX 5) 


(28) Shift 1-2 and 3-4 synchronizer sleeves into 
gear to lock output shaft and counter gear (Fig. 58). 

(29) On AX 4, install oil slinger and lock nut on 
counter gear (Fig. 95). 
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Fig. 95 Counter Gear Components 
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DISASSEMBLY AND ASSEMBLY (Continued) — | : 
(30) On AX 5, install fifth gear snap ring (Fig. 96). 


(31) Disengage 1—2 and 3—4 synchronizer sleeves. ee = TY _ 

(32) On AX 5, check counter fifth gear thrust clear- GEAR es -g SS \ : \\ 

ance (Fig. 97). Standard clearance is 0.10-0.30 mm __ SSSSSS CN 5 | 
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thickness snap ring if necessary. RING UU = ie ANNI 


2 D 


) 


“0.004 TO 0.012 INCH Y]. secer 
39121-387 petouain iS | 


Fig. 96 Checking Fifth Gear Thrust Clearance (AX 5) 
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Fig. 97 Shift Components 
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CLEANING AND INSPECTION 
AX 4/5 MANUAL TRANSMISSION COMPONENTS 


Clean the transmission components in solvent. Dry 
the cases, gears, shift mechanism and shafts with 
compressed air. Dry the bearings with clean, dry 
shop towels only. Never use compressed air on 
the bearings. This could cause severe damage 
to the bearing roller and race surfaces. 

Inspect the transmission case. Replace the case if 
cracked, porous, or if any of the bearing and gear 
bores are damaged. 

Check thickness of the output shaft and inner 
bearing race flanges with a micrometer or vernier 
calipers (Fig. 98). 








OUTPUT SHAFT 
FLANGE 


INNER RACE 
FLANGE 8921-43 


Fig. 98 Checking Shaft And Bearing Race Flange 
Thickness 


e Minimum thickness for shaft flange is 4.8 mm 
(0.189 in.) 

e Minimum thickness for bearing race flange is 
3.99 mm (0.157 in.) 

Measure diameter of the output shaft journal sur- 
faces with a micrometer. Replace the shaft if either of 
these surfaces are worn beyond specified limits. 

e Second gear surface minimum diameter is 37.96 
mm (1.495 in.) 

e Third gear surface minimum diameter is 34.98 
mm (1.377 in.) 
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Measure output shaft runout with a dial indicator 
(Fig. 99). Runout should not exceed 0.05 mm (0.002 
in.). | 
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Fig. 99 Checking Output Shaft Runout 


Install the needle bearing and inner race in the 
first gear. Then check oil clearance between the gear 
and inner race (Fig. 100). Clearance should be 0.009 
— 0.0382 mm (0.0004 — 0.0013 in.). 
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Fig. 100 Checking Gear-To—Race Clearance 


Install the needle bearings and the second, third 
and counter fifth gears on the output shaft. Then 
check oil clearance between the gears and shaft with 
a dial indicator (Fig. 101). Oil clearance for all three 
gears is 0.009 — 0.0013 mm (0.0004 — 0.0013 in.). 

Check synchronizer ring wear (Fig. 102). Insert 
each ring in matching gear. Measure clearance 
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CLEANING AND INSPECTION (Continued) 


Check shift fork—to-synchronizer hub clearance 
with a feeler gauge (Fig. 103). Replace the fork if 
clearance exceeds 1.0 mm (0.039 in.). | 
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Fig. 101 Checking Gear-To-Shaft Oil Clearance 


between each ring and gear with feeler gauge. _ J8921-49 
Replace ring if clearance exceeds 2.0 mm (0.078 in.). | | 
Fig. 103 Checking Fork—To—Hub Clearance 
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Fig. 102 Checking Synchronizer Ring Wear 
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SPECIFICATIONS 
AX4/5 MANUAL TRANSMISSION TORQUE 


14 ft. Ibs. ) 





Access Plugs ................0-. 19 Nem 
Adapter Housing Bolts........... 37 Nem (27 ft. Ibs.) 
Backup Light Switch ............. 


Drainand FillPlugs ........ ..... 387 Nem (27 ft. Ibs.) 
12 ft. Ibs.) © 


14 ft. Ibs.) 


17 Nem 
19 Nem 


Front Bearing Retainer Bolts ...... 
Interlock and Detent Ball Plugs .... 


Propeller Shaft Clamp 
DOIOWS cnbues atesenve da tees 


( 
( 
37 Nem (27 ft. lbs.) 
( 
( 
( 


16-23 Nem (140-200 in. Ibs.) 


Bolts 0.00... cece cee eee eee 33-60 Nem (24-44 ft. Ibs.) 
54-75 Nem (40-55 ft. Ibs.) 


Rear Mount-To- 

Crossmember Nuts............ 
Restrictor Pins ..............000. 
Reverse Shift Arm 

Bracket Bolts................. 


33-49 Nem (24-36 ft. Ibs.) 
19 Nem (14 ft. Ibs.) 


18 Nem (13 ft. lbs. ) 


Shift Arm Set Screw ............. 38 Nem (28 ft. Ibs. ) 
Shift Fork Set Screws ............ 20 Nem (15 ft. Ibs.) 
Shift Knob Nut ..............-.. 20-34 Nem (15-25 ft. Ibs.) 
Shift Lever Floor 

Cover Screws ..............-. 2-3 Nem (17-30 in. lbs.) 
Shift Tower Bolts................ 18 Nem (13 ft. Ibs. ) 


Transfer Case Mounting Nuts ..... 30-41 Nem (22-30 ft. lbs.) 


J9321-89 
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SPECIAL TOOLS 
AX4/5 





8011d42b 


C-3339 Dial Indicator Set 


C-3995-A Installer, Extension Housing Seal 





TUe es ee ee 
0 





7794-A Puller, Bearing & Seal 
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GENERAL INFORMATION 


GENERAL INFORMATION 


The AX 15 is a 5-speed, synchromesh, manual 
transmission. Fifth gear is an overdrive range with a 
ratio of 0.79:1. The shift mechanism is integral and 
mounted in the shift tower portion of the adapter 
housing (Fig. 1). 






ES lb a Mh he hbk 


An adapter housing is used to attach the transmis- 
sion to the transfer case on 4—wheel drive models. A 
standard extension housing is used on 2—wheel drive 
models. 

The AX 15 is used with a 4.0L engine. The AX 15 
is used for two and four—wheel drive applications. 
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Fig. 1 AX 15 Manual Transmission 





GENERAL INFORMATION (Continued) 


TRANSMISSION IDENTIFICATION 


The AX 15 identification code numbers are on the 
bottom surface of the transmission gear case (Fig. 2). 
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1.D. CODE 


aioe J8921-1024 


Fig. 2 Identification Code Number Location 


The first number is year of manufacture. The sec- 
ond and third numbers indicate month of manufac- 
ture. The next series of numbers is the transmission 
serial number. 


TRANSMISSION SHIFT PATTERN | 

The AX 15 shift pattern is shown in (Fig. 3). First 
and second and third and fourth gear ranges are in 
line for improved shifting. Fifth and reverse gear 
ranges are also in line at the extreme right of the 
pattern (Fig. 3). 
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Fig. 3 AX 15 Shift Pattern 


The AX 15 is equipped with a reverse lockout 


mechanism. The shift lever must be moved through 


the Neutral detent before making a shift to reverse. 
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TRANSMISSION LUBRICANT 

Recommended lubricant for AX 15 transmissions is 
Mopar 75W-—90, API Grade GL-—5 gear lubricant, or 
equivalent. 

Correct lubricant level is from the bottom edge, to 
no more than 6 mm (1/4 in.) below the bottom edge of 
the fill plug hole. 

Approximate dry fill lubricant capacity is: 

e 3.10 liters (3.27 gts.) in 4-wheel drive models 

e 3.15 liters (3.32 qts.) in 2—wheel drive models 


TRANSMISSION SWITCH AND PLUG LOCATIONS 
The fill plug is at the driver side of the gear case 
(Fig. 4). 


GEAR CASE 
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| FILL PLUG 
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Fig. 4 Fill Plug Location 


The drain plug and backup light switch are on the 
passenger side of the gear case (Fig. 5). 
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Fig. 5 Drain Plug/Backup Light Switch Location 
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GENERAL INFORMATION (Continued) 


TRANSMISSION GEAR RATIOS 
AX 15 gear ratios are: 

First gear 3.83:1 

Second gear 2.33:1 

Third gear 1.44:1 

Fourth gear 1.00:1 

Fifth gear 0.79:1 

Reverse 4.22:1 


TRANSMISSION ASSEMBLY INFORMATION 


Lubricate the transmission components with gear 
lubricant during assembly. Use petroleum jelly to 
lubricate seal lips and/or hold parts in place during 
installation. 
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DIAGNOSIS AND TESTING 
LOW LUBRICANT LEVEL 


A low transmission lubricant level is generally the 
result of a leak, inadequate lubricant fill, or an incor- 
rect lubricant level check. 

Leaks can occur at the mating surfaces of the gear 
case, intermediate plate and adapter or extension 
housing, or from the front/rear seals. A suspected 
leak could also be the result of an overfill condition. 

Leaks at the rear of the extension or adapter hous- 
ing will be from the housing oil seals. Leaks at com- 
ponent mating surfaces will usually be the result of 
inadequate sealer, gaps in the sealer, incorrect bolt 
tightening, or use of a non—recommended sealer. 

A leak at the front of the transmission will be from 
either the front bearing retainer or retainer seal. 
Lubricant may be seen dripping from the clutch 
housing after extended operation. If the leak is 
severe, it may also contaminate the clutch disc caus- 
ing slip, grab and chatter. 

Transmissions filled from air or electrically pow- 
ered lubricant containers can be under filled. This 
generally happens when the container delivery mech- 
anism is improperly calibrated. Always check the 
lubricant level after filling to avoid an under fill con- 
dition. 

A correct lubricant level check can only be made 
when the vehicle is level; use a drive—on hoist to 
ensure this. Also allow the lubricant to settle for a 
minute or so before checking. These recommenda- 
tions will ensure an accurate check and avoid an 
under—or—over fill condition. 


HARD SHIFTING 


Hard shifting is usually caused by a low tabneant 
level, improper or contaminated lubricants, compo- 
nent damage, incorrect clutch adjustment, or by a 
damaged clutch pressure plate or disc. 

Substantial lubricant leaks can result in gear, shift 
rail, synchro and bearing damage. If a leak goes 
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undetected for an extended period, the first indica- 
tions of a problem are usually hard shifting and 
noise. 

Incorrect or contaminated lubricants can also con- 
tribute to hard shifting. The consequence of using 
non—recommended lubricants is noise, excessive 
wear, internal bind and hard shifting. 

Improper clutch release is a frequent cause of hard 
shifting. Incorrect adjustment or a worn, damaged 
pressure plate or disc can cause incorrect release. If 
the clutch problem is advanced, gear clash during 
shifts can result. 

Worn or damaged synchro rings can cause gear 
clash when shifting into any forward gear. In some 
new or rebuilt transmissions, new synchro rings may 
tend to stick slightly causing hard or noisy shifts. In 
most cases, this condition will decline as the rings 
wear-in. | 


TRANSMISSION NOISE 


Most manual transmissions make some noise dur- 
ing normal operation. Rotating gears can generate a 
mild whine that may only be audible at extreme 
speeds. 

Severe, obviously audible transmission noise is 
generally the result of a lubricant problem. Insuffi- 
cient, improper, or contaminated lubricant can pro- 
mote rapid wear of gears, synchros, shift rails, forks 
and bearings. The overheating caused by a lubricant 
problem, can also lead to gear breakage. 


REMOVAL AND INSTALLATION 
TRANSMISSION 


REMOVAL 

(1) Shift transmission into first or third gear. 

(2) Raise vehicle on a hoist. 

(3) Disconnect necessary exhaust system compo- 
nents. 

(4) Support transmission with adjustable jack 
stand. 

(5) Disconnect rear cushion and mounting bracket 
from transmission, or transfer case. 

(6) Remove rear crossmember. 

(7) Disconnect transmission shift linkage, speed- 
ometer cable, transfer case vacuum lines and clutch 
hydraulic lines. 

(8) Lower transmission—transfer case assembly no 
more than 7.6 cm (3 in.) for access to shift lever. 

(9) Reach up and around transmission case and 
unseat shift lever dust boot from transmission shift 
tower (Fig. 6). Move boot upward on mt lever for 
access to lever retainer. 

(10) Disengage shift lever as follows: 
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REMOVAL AND INSTALLATION (Continued) 


(a) Reach up and around transmission case and 
press shift lever retainer downward with your fin- 


gers. 
(b) Turn eeiainee counterclockwise to release it. 
(c) Lift lever and retainer out of shift tower (Fig. 
6). It is not necessary to remove shift lever 
from floorpan boot. Simply leave lever in 
place for later installation. 
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Fig. 7 Marking Propeller Shaft And Axle Yoke 


(11) Mark front and rear propeller shafts for 
installation alignment (Fig. 7). Then remove both 
shafts. 

(12) Remove crankshaft position sensor (Fig. 8). 

(13) Disconnect transmission and transfer case 
vent hoses. 

(14) Remove slave cylinder from clutch housing. 

(15) Remove wire harnesses from clips/tie straps 
on transmission and transfer case. 

(16) Support transmission-transfer case assembly 
with transmission jack. Secure assembly to jack with 
safety chains. 
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Fig. 8 Crankshaft Position Sensor Location 


(17) Reposition adjustable jack stand under 
engine. Be sure to place wood block between jack and 
oil pan. 

(18) Remove clutch Geueing brace rod. 

(19) Remove clutch housing—to—engine bolts and 
remove transmission—transfer case assembly. 

(20) Remove bolts attaching transmission to trans- 
fer case and separate components. 

(21) Remove release bearing, fork and retainer 
clip. 

(22) Remove clutch housing from transmission. 


TRANSMISSION INSTALLATION 

(1) Install clutch housing on transmission. Tighten 
housing bolts to 37 N-m (27 ft. lbs.) torque. | 

(2) Lubricate contact surfaces of release fork, lever 
and pivot ball stud. Then install bearing, fork and 
clip in clutch housing. 

(3) Mount transmission on transmission jack. 
Secure transmission with safety chains. | 

(4) Lightly lubricate pilot bearing and transmis- 
sion input shaft splines with Mopar high tempera- 
ture grease. 

(5) Align transmission input shaft and clutch disc 
splines and install transmission. 

(6) Install and tighten clutch housing—to—engine 
bolts to 38 N-m (28 ft. lbs.) torque. Be sure housing 
is properly seated on Ener before tightening 
bolts. 

(7) Lower transmission no more than 7.6 cm (3 in.) 
for access to the shift tower. 

(8), Reach up and around the transmission and 
insert shift lever in shift tower. Press lever retainer 
downward and turn it clockwise to lock it in place. 
Then install lever dust boot on shift tower. 

(9) Install and connect crankshaft position sensor. 
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REMOVAL AND INSTALLATION (Continued) 


(10) Align and install transfer case on transmis- (3) Remove shift tower bolts and remove tower 
sion. Tighten transfer case attaching nuts to 35 Nem from adapter or extension housing (Fig. 10). 

(26 ft. lbs.) torque. . 

(11) Connect transfer case vacuum and vent hoses. 

(12) Install and connect transfer case shift linkage. 
Check and adjust linkage if necessary. 

(13) Secure wire harnesses to clips/tie straps on 
transmission and transfer case. 

(14) Connect backup light switch wires. 

(15) Install clutch slave cylinder. 

(16) Connect vehicle speed sensor wires. 

(17) Install rear crossmember and attach cushion 
and bracket. Tighten crossmember—to—frame bolts to 
41 N-m (30 ft. lbs.) torque. Tighten transmission- 
—to-rear cushion and bracket bolts/nuts to 45 N-m 
(33 ft. lbs.) torque. 

(18) Align and install front/rear propeller shafts. 


SHIFT 
~ TOWER 







ADAPTER/EXTENSION 
“ HOUSING 


Tighten shaft U-—joint clamp bolts to 19 N-m (170 in. 46921-1082 
Ibs.) torque. Fig. 10 Shift Tower Removal/installation 
(19) Install skid plate if removed. Tighten bolts to (4) Remove gasket from shift tower (Fig. 11). 
42 N-m (31 ft. lbs.) torque. Tighten stud nuts to 17 
N-m (150 in. Ibs.) torque. 
(20) Top off transmission and transfer lubricant SHIFT 
levels. TOWER 
(21) Remove supports and lower vehicle. 
DISASSEMBLY AND ASSEMBLY 
ADAPTER HOUSING (| 
MS GASKET 
REMOVAL = 
(1) Remove release bearing, release lever and “7 Fea 
release fork from clutch housing. Then remove clutch - 
housing from transmission. 70) SS oe 
(2) Remove backup light switch. Then remove y ; 38921-1033 


drain plug (Fig. 9) and drain transmission lubricant ; 
into pan. Fig. 11 Shift Tower Gasket Removal/installation 


(5) Remove shift arm retainer bolt (Fig. 12). 


>)| | RETAINER BOLT - 
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Fig. 9 Drain Plug And Backup Light Switch Location Fig. 12 Shift Arm Retainer Bolt Removal/installation 





DISASSEMBLY AND ASSEMBLY (Continued) 


(6) Loosen and remove restrictor pins (Fig. 13). 
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Fig. 13 Removing/installing Restrictor Pins 
(7) Remove shift arm shaft plug (Fig. 14). 
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Fig. 14 Removing/Installing Shift Lever Shaft Plug 


(8) Remove shift arm shaft with large magnet (Fig. 


15). 


SHIFT ARM 
SHAFT 
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Fig. 15 Removing/Installing Shift Lever Shaft 
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(9) Romer shift arm (Fig. 16). 
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Fig. 16 Shift Arm Removal/installation 


(10) Remove plug for reverse shift head lock ball. 
Plug is at right side of adapter housing near backup 
light switch (Fig. 17). , 
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Fig. 17 Removing/installing Lock Ball Plug 


(11) Remove lock ball spring with pencil magnet 
(Fig. 18). | 





LOCK 
BALL 
SPRING 






Fig. 18 Removing/Installing Lock Ball Spring 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(12) Remove shift head lock ball with pencil mag- 
net (Fig. 19). 
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PENCIL Z\OCK BALL 
MAGNET | 
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Fig. 19 Removing/Installing Shift Head Lock Ball | 
(13) Remove adapter housing bolts (Fig. 20). i 
(14) Loosen adapter/extension housing with rubber Y S> AG 

mallet (Fig. 21). 

(15) Remove housing after loosening it (Fig. 22) | 





(16) Remove adapter housing oil seal with a pry ( (7 : 
tool (Fig. 23). (O° 
ADAPTER/EXTENSION 


ADAPTER HOUSING INSTALLATION 

(1) Inspect condition of reverse pin in adapter/ex- 
tension housing (Fig. 24). If pin is worn or damaged, 
replace it as described in following steps. 

(2) Remove roll pin access plug (Fig. 25). 

(3) Tap roll pin out of housing with pin punch (Fig. 
26). Then remove old reverse pin. 

(4) Install new reverse pin and secure it with roll 
pin. Then install and tighten access plug to 19 N-m 
(14 ft. lbs.) torque. 

(5) Clean sealing surfaces of adapter or extension 
housing and intermediate plate with wax and grease 
remover. Then wipe dry with a clean cloth. 

(6) Apply 3 mm (1/8 in.) wide bead of Mopar Gas- 
ket Maker, or Loctite 518 to sealing surface of 
adapter or extension housing. Keep sealer bead 
inside bolt holes. 

(7) Align and install adapter or extension housing 
on intermediate plate. Be sure housing is seated on 
intermediate: plate dowel pins. 

(8) Coat threads of housing attaching bolts with 
Mopar silicone sealer. Then ‘install and tighten bolts 
to 37 N-m (27 ft. lbs.) torque. 





HOUSING BOLTS 
(RIGHT SIDE) 
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Fig. 20 Adapter Housing Bolt Locations 


DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 21 Loosening Adapter Housing 


ADAPTER 
HOUSING 
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Fig. 22 Adapter Housing Removal Fig. 25 Reverse Pin Access Plug Removal/ 
Installation 
ADAPTER 
HOUSING PIN’ Ti 
OIL SEAL PUNCH ante 
) ., ACCESS 
eee g HOLE 
58921-1045 
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Fig. 23 Removing Adapter Housing Seal ; : ; 
Fig. 26 Roll Pin Removal/installation 
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(9) Install reverse shift head detent ball (Fig. 27). 
Then install detent spring and plug. Tighten plug to 
19 N.m (14 ft. lbs.) torque. 


DETENT 
BALL 










_\. / 38921-1123 
Fig. 27 Reverse Shift Head Detent Ball Installation 


(10) Lubricate shift arm shaft and install it in 
adapter housing (Fig. 28). 


Fig. 28 Shift Arm Shaft installa 


(11) Position shift arm in adapter housing (Fig. 
29). Be sure arm is engaged in shift rails. 

(12) Align shift arm with shaft and push shaft into arm. 

(13) Rotate shift arm shaft until set screw holes in 
shaft and arm are aligned. 

(14) Install and tighten shift arm set screw to 38 
N-m (28 ft. Ibs.) torque (Fig. 30). 

(15) Install and tighten restrictor pins to 19 N-m 
(14 ft. lbs.) torque (Fig. 30). 

(16) Install and tighten shift arm shaft access plug 
to 19 N-m (14 ft. lbs.) torque (Fig. 31). 

(17) Position new shift tower gasket on adapter hous- 
ing. 

(18) Install shift tower. Tighten tower attaching 
bolts to 18 N-m (138 ft. lbs.) torque. 

(19) Install new gasket on backup light switch and 
install switch. Tighten switch to 37 N-m (27 ft. lbs.) torque. 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 31 Access Plug Installation 


(20) Install new washer on drain plug. Then 
install and tighten plug to 37 N-m (27 ft. lbs.) torque. 
(21) If transmission will be filled with gear lubri- 
cant before installation, place transmission in a level 


XJ 


position. Then fill with Mopar 75W-90, grade GL-5 
gear lubricant. 

(22) Install new washer on fill plug. Then install 
and tighten plug to 37 N-m (27 ft. Ibs.) torque. 

(23) Install clutch housing and hydraulic concen- 
tric bearing. | | 

(24) On models with extension housing, install 
new seal in housing with suitable size installer tool 
(Fig. 129). Lubricate seal lips with petroleum jelly 
before installation. 

(25) On models with extension housing, install speed- 
ometer driven gear, speedometer adapter and speed sensor. 


GEAR CASE 


DISASSEMBLE 
(1) Remove bearing retainer bolts and remove 
retainer (Fig. 32). 


FRONT 
BEARING 
RETAINER 
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Fig. 32 Front Bearing Retainer Removal 
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(2) Remove retainer oil seal with pry tool (Fig. 33). 


FRONT 
BEARING 
RETAINER 





OIL 
SEAL 





(3) Remove input shaft bearing snap ring (Fig. 34). 
(4) Remove cluster gear front bearing snap ring 
(Fig. 35). 
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DISASSEMBLY AND ASSEMBLY (Continued) | | 
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Fig. 34 Removing Input Shaft Bearing Snap Ring 
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Fig. 35 Removing Cluster Gear Front Bearing Snap Ring 


(5) Loosen gear case by tapping it away from inter- 
mediate plate with rubber mallet (Fig. 36). 


INTERMEDIATE 
PLATE 


RUBBER 





Fig. 36 Loosening Gear Case 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(6) Remove gear case from geartrain and interme- 
diate plate (Fig. 37). 
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Fig. 37 Gear Case Removal 


(7) Remove speedometer gear snap ring and 
remove speedometer gear and spacer from output 
shaft. : 


GEAR CASE ASSEMBLE 

(1) Press front bearing on input shaft. Then secure 
bearing with thickest snap ring that will fit in shaft 
eroove (Fig. 38). 


SELECT-FIT 
SNAP RING 


LD. SNAP RING | 
THICKNESS bch ede 









A 2.10 - 2.15 (0.0827 - 0.0846) 
B 2.15 - 2.20 (0.0846 - 0.0866) 
Cc 2.20 - 2.25 (0.0866 - 0.0886) 
D 2.25 - 2.30 (0.0886 - 0.0906) 
E 2.30 - 2.35 (0.0906 - 0.0925) 
F 2.35 - 2.40 (0.0925 - 0.0945) 
G 2.40 - 2.45 0.0945 - 0.0965 
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Fig. 38 Selecting Input Shaft Front Bearing Snap 
Ring 
(2) Press front bearing on cluster gear. Then 


secure bearing with thickest snap ring that will fit in 
ring groove on gear (Fig. 39). 
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CLUSTER 








SNAP RING 
THICKNESS 
2.00 - 2.05 





(0.0787 - 0.0807) 









2.05 - 2.10 (0.0807 - 0.0827) 
2.10 - 2.15 (0.0827 - 0.0846) 
2.15 - 2.20 





2.20 - 2.25 
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Fig. 39 Selecting Cluster Gear Front Bearing Snap 
Ring 
(3) Install new oil seals in front bearing retainer 
and adapter housing (Fig. 40). Installation depth for 


bearing retainer seal is 10.5 to 11.5 mm (0.414 to 
0.453 in.). 


FRONT 
BEARING 
RETAINER 


ADAPTER 
HOUSING 
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Fig. 40 Oil Seal Installation 





DISASSEMBLY AND ASSEMBLY (Continued) 


(4) Install reverse shaft and shaft retaining pin in 
adapter housing. Then install access hole plug with 


torx bit (Fig. 41). 


REVERSE 
SHAFT 
RETAINING 
PIN 
ACCESS 
PLUG 
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Fig. 41 Installing Reverse Shaft Pin 


(5) Lubricate reverse shaft and gear components 
with Mopar 75W—90 gear lubricant. | 
(6) Clean mating surfaces of intermediate plate 


and transmission gear case with wax and grease 


remover. Then wipe dry with a clean cloth. 

(7) Apply 3 mm (1/8 in.) wide bead of Mopar Gas- 
ket Maker, or Loctite 518 to mating surface of gear 
case. Keep sealer bead inside bolt holes as shown 
(Fig. 42). 


SEALER BEAD 
(1/8” - 3/16” wide) 





GEAR 
CASE 
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Fig. 42 Applying Sealer To Gear Case 


(8) Install gear case (Fig. 43). Align shift rails and 
bearings in case and tap case into position. 

(9) Verify that gear case is seated on intermediate 
plate dowel pins. 


Gasket Maker, 
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Fig. 43 Gear Case Installation — 
(10) Install front bearing snap rings (Fig. 44). 
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Fig. 44 Front Bearing Snap Ring Installation 


(11) Clean gear case and front bearing retainer 
sealing surfaces with wax and grease remover. Then 
wipe dry with a clean cloth. 

(12) Install new seal in front bearing retainer. 
Then lubricate seal lip with petroleum jelly. Instal- 
lation depth for seal is 10.5 to 11.5 mm (0.413 to 
0.453 in.). 

(13) Apply a 3 mm (1/8 in.) wide bead of Mopar 
or Loctite 518 to front bearing 
retainer sealing surface. 

(14) Align and install front bearing retainer (Fig. 
45). Be sure retainer is properly seated on case and 
bearings. 
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DISASSEMBLY AND ASSEMBLY (Continued) 





(15) Install and tighten front bearing retainer 
bolts to 17 N-m (12 ft. lbs.) torque. 





FRONT 
BEARING a 
RETAINER ecb ete SS ae 
MAGNET 
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Fig. 45 Front Bearing Retainer Installation 


FIFTH GEAR AND SYNCHRO ASSEMBLY 


DISASSEMBLE 
(1) Remove three lock ball plugs from intermediate 
plate (Fig. 46). 


LOCK 
BALL 


PLUGS Fig. 47 Removing/Installing Lock Ball And Spring 


(4) Remove fifth gear snap ring (Fig. 49). Retain 
snap ring for assembly reference. It is a select fit 
component. 

(5) Remove E-ring that secures reverse shift arm 

to fork (Fig. 50). 
INTERMEDIATE (6) Remove bolts attaching reverse shift arm 
PLATE bracket to intermediate plate. Then remove bracket 
(Fig. 51). | 

(7) Remove reverse shift arm and shoe (Fig. 52). 
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Fig. 46 Lock Ball Plug Locations 


(2) Remove three lock ball springs and lock balls 
from intermediate plate with pencil magnet (Fig. 47). 

(3) Mount intermediate plate and geartrain assem- 
bly in vise as follows: 

(a) Insert two spare bolts in one bottom bolt hole 
in intermediate plate. Insert bolts from opposite 
sides of plates (Fig. 48). 

(b) Install enough flat washers under each bolt 
head to prevent bolts from touching (Fig. 48). 

(c) Tape bolts and washers in place and mount 
intermediate plate in vise (Fig. 48). 

(d) Clamp vise jaws securely against bolt heads 
(Fig. 48). Do not clamp vise jaws on intermedi- 
ate plate. Clamp only on bolt heads. 
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DISASSEMBLY AND ASSEMBLY (Continued) : 


INTERMEDIATE 









WASHERS 
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Fig. 48 Mounting Intermediate Plate And Geartrain In Vise 
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Fig. 49 Fifth Gear Snap Ring Removal Fig. 51 Reverse Shift Arm Bracket Removal 
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Fig. 50 Reverse Shift Arm E-Ring Removal Fig. 52 Reverse Shift Arm And Shoe Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(8) Remove fifth gear shift fork set screw (Fig. 53). 
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Fig. 53 Fifth Gear Fork Set Screw Removal 
(9) Move fifth gear shift rail forward until it clears 
shift fork. 
(10) Remove fifth gear shift fork from synchro 
sleeve (Fig. 54). 
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Fig. 54 Fifth Gear Shift Fork Removal 


(11) Remove reverse shift rail and reverse shift 
head as assembly (Fig. 55). 

(12) Measure thrust clearance between counter 
fifth gear and thrust ring with feeler gauge. Clear- 
ance should be 0.10 to 0.40 mm (0.008 to 0.019 in.). 
If clearance exceeds limits, gear and/or ring will have 
to be replaced. 

(13) Loosen fifth spline gear with standard two- 
jaw puller (Fig. 56). Position puller jaws behind 
fifth counter gear as shown. 

(14) Remove fifth spline gear (Fig. 57). 

(15) Remove fifth gear synchro ring (Fig. 58). 

(16) Remove fifth gear synchro and sleeve assem- 
bly (Fig. 59). 

(17) Remove counter fifth gear thrust ring (Fig. 
60). 


- XJ 


REVERSE 
SHIFT 
HEAD 
AND 
SHIFT 
RAIL 






| LX 
Fig. 55 Reverse Shift Head A 
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Fig. 56 Loosening Fifth Spline Gear 
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_ Fig. 57 Fifth Spline Gear Removal — 


(18) Remove thrust ring lock ball with pencil mag- 
net (Fig. 61). > 

(19) Remove bolts attaching output shaft rear 
bearing retainer to intermediate plate (Fig. 62). 

(20) Remove rear bearing retainer (Fig. 63). 


XJ 
DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 58 Fifth Gear Synchro Ring Removal 
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Fig. 59 Counter Fifth Gear And Synchro Assembly 
Removal 
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Fig. 60 Fifth Gear Thrust Ring Removal 
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Fig. 62 Output Shaft Rear Bearing Retainer Bolt 
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Fig. 63 Output Shaft Rear Bearing Retainer Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 





(21) Remove reverse gear and shaft (Fig. 64). 
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Fig. 64 Reverse Idler Gear And Shaft Removal 


FIFTH GEAR AND SYNCHRO ASSEMBLE 
(1) Install thrust ring lock ball in cluster gear jour- 
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nal (Fig. 65). Use petroleum jelly to hold ball in A __'NSERT 
1 SPRINGS (2) 
place. 
PENCIL 42 re \_Y ] | THRUST \ y 
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: LOCK iw y 
BALL y 






Y ye 
J8921-1112 
\ Fig. 67 Assembling Fifth Gear And Synchro 
Assembly 
CLUSTER : LOCK BALL 
GEAR ~ RECESS J8921-1067 Sate 
GEAR 
Fig. 65 Installing Thrust Ring Lock Ball AND SYNCHRO 
ASSEMBLY 
(2) Install fifth gear thrust ring (Fig. 66). Be sure 
thrust ring notch fits over lock ball. 
(3) Assemble counter fifth gear, synchro sleeve, 
inserts and insert springs (Fig. 67). 
(4) Lubricate two-piece bearing with petroleum 
jelly and install it in counter fifth gear (Fig. 68). 
(5) Install counter fifth gear and synchro assembly 
on cluster gear journal (Fig. 69). 
(6) Install synchro ring in synchro sleeve (Fig. 70). 7 
(7) Install fifth spline gear on cluster journal (Fig. J8921-1113 


71). Tap spline gear into place with plastic mallet if 

necessary. Fig. 68 Installing Counter Fifth Gear Bearing 
(8) Install fifth gear selective snap ring (Fig. 72). 

Use thickest snap ring that will fit in shaft groove. 
(9) Install reverse shift head and rail (Fig. 73). 

Then install lock ball in shift head. 


DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 72 Installing Fifth Gear Snap Ring | 
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Fig. 70 Installing Fifth Gear Synchro Ring 





Fig. 71 Installing Fifth Spline Gear __ 
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(10) Position fifth gear shift fork in synchro sleeve 
(Fig. 74). 
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Fig. 74 Fifth Gear Shift Fork Installation 


(11) Install fifth gear shift rail (Fig. 75). Slide rail 
through fork, shift head, intermediate plate and 
reverse shift fork. Be sure interlock ball is not dis- 
placed during installation. 
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Fig. 75 Fifth Gear Shift Rail Installation 


(12) Align screw holes in shift fork and rail and 
install set screw (Fig. 76). Tighten screw to 20 N-m 
(15 ft. lbs.) torque. 

(13) Install lock balls and springs in intermediate 
plate (Fig. 77). Then install and tighten lock ball 
plugs to 19 N-m (14 ft. lbs.) torque. 

(14) Install reverse shift arm bracket (Fig. 78). 
Tighten bracket bolts to 18 N-m (13 ft. Ibs.) torque. 

(15) Install reverse shift arm (Fig. 78). Position 
arm on reverse fork pin and engage it with pin on 
shift arm bracket. | 

(16) Verify that shift arm shoe is engaged in 
reverse idler gear. Then secure shift arm to pin on 
reverse fork with new E- clip. 
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Fig. 76 Shift Fork Set Screw Installation 
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Fig. 77 Detent Ball And Spring Installation 
SHIFT RAIL AND FORK 


| DISASSEMBLE 


There are a total of five shift rails in the AX 15 
transmission. The 1-2, 3-4, fifth gear and front 
reverse shift rails are shown in Figure 41. 

Two shift rails are used for reverse gear range. The 
front reverse rail is at the forward side of the inter- 
mediate plate (Fig. 79). The short rear reverse rail 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 78 Reverse Shift Arm And Bracket Installation 
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and reverse shift head are at the rear side of the 
intermediate plate. SHIFT 
It is not necessary to remove the shift rails if — So | 
y tor Prierag CRINGS NOK 
they are in good condition. Only the shift forks FT dl 
need be removed for access to the shafts and 
gears. 


(1) Remove fifth gear shift rail (Fig. 79). Catch 
lock ball in your hand as rail comes out of interme- 
diate plate. 

(2) Remove 1-2 and 3-4 shift rail C-—rings with 
two screwdrivers of equal size and length (Fig. 80). 


Fig. 80 Shift Rail C-Ring Removal 
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Fig. 79 Shift Rail Identification 
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DISASSEMBLY AND ASSEMBLY (Continued) — 


(3) Remove shift fork set screws (Fig. 81). 
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Fig. 81 Shift Fork Set Screw Removal 


(4) Remove 3-4 shift rail from shift fork and inter- 
mediate plate (Fig. 82). 
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_ Fig. 82 Removing 3-4 Shift Rail 


(5) Remove 3-4 shift rail interlock plug from inter- 
mediate plate with magnet (Fig. 83). 

(6) Remove 1-2 shift rail from shift fork and inter- 
mediate plate (Fig. 84). 

(7) Remove 1-2 shift rail interlock pin from shift 
rail (Fig. 85). 
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Fig. 83 Removing 3-4 Shift Rail Interlock Plug 
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Fig. 84 Removing 1-2 Shift Rail 
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Fig. 8&5 Removing 1-2 Shift Rail Interlock Pin 
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DISASSEMBLY AND ASSEMBLY (Continued) 
(8) Remove 1-2 shift rail interlock plug from inter- 3-4 
mediate plate (Fig. 86). _— SHIFT 
—_— FORK 
1-2 SHIFT Shanes 
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_ Fig. 86 Removing 1-2 Shift Rail Interlock Plug 


(9) Lift reverse shift fork upward and remove fifth 
gear shift rail lock ball (Fig. 87). | 
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SHIFT : 
FORK Dy 













MAGNET Fig. 88 Shift Fork Removal 
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Fig. 87 Fifth Gear Shift Rail Lock Ball Removal 


(10) Remove 3-4 shift fork (Fig. 88). 

(11) Remove 1—2 shift fork (Fig. 88). 

(12) Remove reverse shift rail C—ring with two 
equal length and size screwdrivers (Fig. 89). 


—C-RING 
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Fig. 89 Reverse Shift Rail C-Ring Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 90 Reverse Shift Rail And Fork Removal 


(13) Remove reverse shift rail and fork (Fig. 90). 

(14) Remove interlock pin from reverse shift rail 
(Fig. 91). 

(15) Position shift rails, shift forks, lock balls, 
interlock plugs and interlock pins on the workbench 
in order of removal. This will help in identifying com- 
ponents during inspection and assembly. 
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Fig. 91 Reverse Shift Rail Interlock Pin Removal 


SHIFT RAIL AND FORK ASSEMBLE 

The shift rail interlock pins, balls and plugs must 
be installed in the correct sequence for proper shift- 
ing. Refer to the installation diagram (Fig. 92) during 
assembly. | | 

Coat the intermediate plate shift rail bores 
and the interlock balls, pins and plugs with a 
thick covering of petroleum jelly before assem- 
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Fig. 92 Shift Rail Ball-Plug—Pin Position 
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DISASSEMBLY AND ASSEMBLY (Continued) 


bly. The jelly will hold the interlock compo- 
nents in place making installation easier. Use a 
pencil magnet to hold and insert the interlocks. 
Then use a small screwdriver to push the inter- 
lock components into place. 

(1) Coat reverse rail interlock pin with petroleum 
jelly and install pin in rail (Fig. 93). 


INTERLOCK 
MAGNET PIN 


Fig. 93 Installing Reverse Shift Rail Interlock Pin 


(2) Install reverse shift rail in intermediate plate 
(Fig. 94). 
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Fig. 94 Installing Reverse Shift Rail And Fork 


(3) Install reverse shift rail C—ring (Fig. 89). 

(4) Position 1-2 and 3-4 shift forks in synchro 
sleeves (Fig. 95). 

(5) Coat reverse rail lock ball with petroleum jelly. 
Then tilt reverse shift fork upward and insert ball in 
intermediate plate (Fig. 96). 

(6) Coat 1-2 shift rail interlock plug with petro- 
leum jelly and install it in intermediate plate bore 
(Fig. 97). 

(7) Coat 1-2 shift rail interlock pin with petroleum 
jelly and insert it in shift rail (Fig. 98). 
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Fig. 95 Shift Fork Installation 
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Fig. 96 Installing Reverse Shift Rail Lock Ball 


(8) Install 1-2 shift rail in intermediate plate and 
1-2 fork (Fig. 99). 

(9) Coat 3-4 shift rail interlock plug with petro- 
leum jelly and install plug in intermediate plate (Fig. 
100). 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 97 Installing 1-2 Shift Rail Interlock Plug Fig. 100 Installing 3-4 Shift Rail Interlock Plug 
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_ Fig. 98 Installing 1-2 Shift Rail Interlock Pin Fig. 107 Installing 3—4 Shift Rail 
INTERMEDIATE (12) Install and tighten shift fork setscrews to 20 
PLATE N-m (14 ft. lbs.) torque (Fig. 102). 
SHIFT FORK 
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Fig. 99 Installing 1-2 Shift Rail 


(10) Install 3-4 shift rail in intermediate plate and 


in both shift forks (Fig. 101). Fig. 102 Installing Shift Fork Set Screws 
(11) Verify that none of the interlock balls, plugs, 


or pins were displaced during shift rail installation. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(13) Install 1-2 and 3-4 shift rail C-rings (Fig. 103). 






J8921-1111> 
Fig. 103 Installing Shift Rail C—Rings 
(14) Insert fifth gear shift rail through reverse 
shift fork. Then slide rail into intermediate plate 


just far enough to secure interlock ball. Do not 
fully install shift rail at this time. 


OUTPUT SHAFT AND CLUSTER GEAR 


DISASSEMBLE 


(1) Remove output shaft rear bearing snap ring 
(Fig. 104). 


REAR BEARING 
SNAP RING 
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(2) Remove cluster gear rear bearing snap ring 
(Fig. 104). 
(3) Tap end of output shaft with mallet to unseat 


and start rear bearing out of intermediate plate (Fig. 
105). 


MALLET 







OUTPUT SHAFT 


INTERMEDIATE PLATE 


Fig. 105 Unseating Output Shaft Rear Bearing 


(4) Remove output shaft by rocking it lightly until 


rear bearing comes out of intermediate plate (Fig. 
106). 





INPUT AND OUTPUT SHAFT 
GEAR ASSEMBLIES 







Fig. 106 Input And Output Shaft Removal 


C (5) Remove cluster gear by pulling it straight out 
of rear bearing (Fig. 107). 
rs (6) Remove cluster gear rear bearing from inter- 


mediate plate (Fig. 108). 

(7) Remove input shaft from output shaft (Fig. 
109). 

(8) Remove output shaft pilot bearing from input 
shaft (Fig. 110). | 
(9) Remove synchro ring from input shaft (Fig. 
111). | 

(10) Remove bearing snap ring and press bearing 
off input shaft (Fig. 111). 





Fig. 104 Removing Bearing Snap Rings 
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DISASSEMBLY AND ASSEMBLY (Continued) 


OUTPUT SHAFT \ INPUT SHAFT 
PILOT BEARING ASSEMBLY 









58921-1090 


Fig. 110 Input Shaft Pilot Bearing Removal 
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Fig. 108 Removing Cluster Gear Rear Bearing Fig. 111 Input Shaft Components 


(2) Lubricate cluster gear journal and rear bearing 
with petroleum jelly or gear lubricant. 

(3) Install cluster gear rear bearing in intermedi- 
ate plate (Fig. 113). Be sure snap ring groove in bear- 
ing is rearward as shown. 

(4) Start cluster gear into bearing (Fig. 107). Then 
hold bearing and push gear into place. Use plastic or 
rawhide mallet to seat bearing if necessary. 

(5) Start output shaft rear bearing in intermediate 
plate. Push shaft rearward and tap intermediate 
plate with mallet to seat bearing. 

(6) Install snap rings on cluster and output shaft 







INPUT SHAFT 
ASSEMBLY Wye 






OUTPUT SHAFT 


AND GEAR ASSEMBLY rear bearings only (Fig. 114). Do not install front 
bearing snap rings at this time. 
38921-1089 (7) Install reverse idler gear and shaft (Fig. 115). 
(8) Position rear bearing retainer over output shaft 
Fig. 109 Input Shaft Removal and rear bearing. Be sure bearing retainer tab is 


engaged in reverse idler shaft notch (Fig. 116). 
(9) Install and tighten rear bearing retainer bolts 
to 18 N-m (18 ft. Ibs.). 


OUTPUT SHAFT AND CLUSTER GEAR 
ASSEMBLE 
(1) Mount intermediate plate in vise (Fig. 112). 


AX15 MANUAL TRANSMISSION 





XJ ———_—_—__—_ 21 - 63 
DISASSEMBLY AND ASSEMBLY (Continued) -_ 
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Fig. 113 Installing Cluster Gear Rear Bearing 


Q) | OUTPUT 
SHAFT 


Ree 










CLUSTER 


BEARING @) ut wi 
SNAP @ 
RINGS \ We / 38921-1106 


a 


Fig. 114 Installing Rear Bearing Snap Rings 


Fig. 115 Installing Reverse Idler Gear And Shaft 
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Fig. 116 Installing Rear Bearing Retainer 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 117 Checking Output Shaft Gear Thrust 
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OUTPUT SHAFT 


DISASSEMBLE 

(1) Measure thrust clearance of output shaft first, 
second and third gears with feeler gauge (Fig. 117). 

e First gear clearance should be 0.10—0.40 mm 
(0.003—0.0197 in). | 

e Second—third gear clearance should’ be 
0.10—0.30 mm (0.003—0.0118 in.). 

(2) If first gear thrust clearance is incorrect, 
replace gear and thrust washer. If second or third 
gear clearance is incorrect, either gear and 
bearing, or output shaft flange is worn. Refer to 
output shaft inspection in Cleaning and Inspec- 
tion section. 

(3) Press fifth gear and rear bearing off rear of 
output shaft. 

(4) Remove thrust washer, pin, and first gear and 
bearing (Fig. 118). 

(5) Remove first/reverse hub snap ring (Fig. 118). 

(6) Remove synchro ring. 

(7) Press reverse gear and first/reverse hub off 
shaft as assembly. 

(8) Remove remaining synchro ring and second 
gear and bearing (Fig. 118). 

(9) Remove snap ring at front of output shaft (Fig. 
118). 
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Fig. 118 Output Shaft And Gears 
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DISASSEMBLY AND ASSEMBLY (Continued) | 


(10) Press 3-4 hub and sleeve off output shaft as 
assembly (Fig. 118). 

(11) Remove synchro ring. 

(12) Remove third gear and needle bearing (Fig. 
118). 


OUTPUT SHAFT ASSEMBLY 

(1) Lubricate output shaft journals, gears and nee- 
dle bearings with recommended gear lubricant. 

(2) Install third gear and needle bearing on shaft 
(Fig. 118) 

(3) Install synchro ring on third gear (Fig. 118). 

(4) Assemble 1-2 and 3-4 synchro hubs and 
sleeves (Fig. 119). 
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._ Fig. 119 Synchro Sleeve And Hub Identification 


(5) Install inserts and springs in synchro sleeves. 
Position open ends of springs 180° apart as shown 
(Fig. 120). 
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Fig. 120 Insert Spring Position 


(6) Install 3-4 synchro hub and sleeve on output 
shaft. Press hub onto shaft if necessary. 

(7) Install 3-4 synchro hub snap ring (Fig. 121). 
Use thickest snap ring that will fit in shaft groove. 





SNAP RING 
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MARK THICKNESS MM (IN. ) 
A 1.80 - 1.85 (0.0709 - 0.0728) 
B 1.85 - 1.90 (0.0728 - 0.0748) 
C 1.90 - 1.95 (0.0748 - 0.0768) 
D 1.95 - 2.00 (0.0768 - 0.0787) 
E 2.00 - 2.05 (0.0787 - 0.0807) 
F 2.05 - 2.10 (0.0807 - 0.0827) 
G 2.10 - 2.15 (0.0827 - 0.0846) 
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Fig. 121 Installing 3-4 Synchro Hub Snap Ring 


(8) Verify third gear thrust clearance with feeler 
gauge (Fig. 122). Clearance should be 0.10 to 0.25 
mm (0.004 to 0.010 in.). 
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Fig. 122 Checking Third Gear Clearance 


(9) Lubricate remaining output shaft gears and 
bearings with gear lubricant. 

(10) Install second gear and needle bearing on 
shaft (Fig. 123). 

(11) Install synchro ring on second gear (Fig. 123). 

(12) Assemble first/reverse hub, insert springs, 
inserts, reverse gear and 1-2 sleeve (Fig. 123). Be sure 
spring ends are 180° apart. Note that splines in hub 
bore are chamfered on one side. Install hub so 
chamfered side faces front of output shaft. 

(13) Press assembled hub and sleeve on output shaft. 


21-66 AX15 MANUAL TRANSMISSION — 


DISASSEMBLY AND ASSEMBLY (Continued) 


(14) Install selective snap ring (Fig. 123). Use 
thickest snap ring that will fit in output shaft groove. 
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_ Fig. 123 Second Gear And Synchro Assembly 


(15) Install synchro ring on first gear (Fig. 124). 

(16) Install first gear spacer on shaft and against 
selective fit snap ring (Fig. 124). 

(17) Install first gear and needle bearing (Fig. 124) 
on output shaft. | 

(18) Install locating pin and thrust washer on 
shaft (Fig. 124). oe 
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Fig. 124 First And Fifth Gear Components 


(19) Press rear bearing on shaft. Position bearing 
snap ring groove so it is closest to end of output shaft. 

(20) Check first and second gear thrust clearance 
with feeler gauge (Fig. 125). | 

e First gear clearance should be 0.10 to 0.40 mm 
(0.003 to 0.0197 in.) | | 
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Fig. 125 Checking Output Shaft Gear Thrust Clearance 


e Second gear clearance should be 0.10 to 0.30 
mm (0.003 to 0.0118 in.) | 

(21) Press fifth gear onto output shaft. Then 
install select fit snap ring (Fig. 126). Use thickest 
snap ring that will fit in shaft groove. 


TAP 
SNAP 
RING 
INTO 
PLACE 














I.D. SNAP RING 
A (0.1083 - 0.1102) 
B ae (0.1002 - 0.1122) 
Cc 2.85 - 2.90 (0.1122 - 0.1142) 
D 2.90 - 2.95 (0.1142 - 0.1161) 
E 2.95 - 3.00 (0.1161 - 0.1181) 
F 3.00 - 3.05 (0.1181 - 0.1201) 
G 3.05 - 3.10 (0.1201 - 0.1220) 
: 3.10 - 3.15 (0.1220 - 0.1240) 
J 3.15 - 3.20 (0.1240 - 0.1260) 
K 3.20 - 3.25 (0.1260 - 0.1280) 
L 3.25 - 3.30 (0.1280 - 0.1299) 
M 3.30 - 3.35 (0.1299 - 0.1319) 





| | J8921-1104 
Fig. 126 Selecting Fifth Gear Snap Ring 


XJ 
DISASSEMBLY AND ASSEMBLY (Continued) 


(22) Lubricate input shaft pilot bearing with petro- 
leum jelly and install bearing in shaft (Fig. 127). 


‘\\INPUT SHAFT 
ASSEMBLY 


OUTPUT SHAFT 
PILOT BEARING 
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Fig. 127 Input Shaft Pilot Bearing Removal 


(23) Install input shaft on output shaft (Fig. 128). 
Be sure output shaft hub is fully seated in pilot bear- 
ing. 





INPUT SHAFT 
ASSEMBLY 






OUTPUT SHAFT 
AND GEAR ASSEMBLY 
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Fig. 128 Input Shaft Removal 
CLEANING AND INSPECTION 


AX15 TRANSMISSION 


Clean the transmission components in solvent. 
Then dry the cases, gears, shift mechanism and 
shafts with compressed air. Dry the bearings with 
clean, dry shop towels only. Never use com- 
pressed air on the bearings. This could damage 
the bearing rollers. 

Replace components that are obviously worn, 
cracked, chipped or damaged. 

Inspect the transmission case. Replace the case if 
cracked or porous or if any of the bearing and gear 
bores are damaged. 
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OUTPUT SHAFT INSPECTION 

Measure thickness of the output shaft flange with 
a micrometer (Fig. 130). Minimum allowable flange 
thickness is 4.70 mm (0.185 in). 

If shaft flange thickness is OK but previously 
measured second/third gear thrust clearance 
was incorrect (Fig. 129), replace the necessary 
gear and needle bearing as an assembly. 


THRUST ets 3-4 
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aes 
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Fig. 129 Checking Output Shaft Gear Thrust 
Clearance 


Check diameter of the first, second and third gear 
bearing surfaces of the output shaft (Fig. 130). Mini- 
mum allowable diameters are: | 

e 38.86 mm (1.529 in.) for first gear surface 

e 46.86 mm (1.844 in.) for second gear surface 

e 37.86 mm (1.490 in.) for third gear surface 

Check output shaft runout with V-—blocks and a 
dial indicator (Fig. 130). Maximum allowable runout 
is 0.06 mm (0.0024 in.). 

Replace the output shaft if any surface measured 
fails to meet stated tolerance. 


CLUSTER GEAR INSPECTION 

Inspect the cluster gear teeth. Replace the gear if 
any teeth are worn or damaged or if the bearing sur- 
faces are damaged. | 

Check diameter of the cluster gear journal with a 
micrometer (Fig. 131). Minimum allowable diameter 
is 27.860 mm (1.096 in.). . 7 

Check condition of the cluster gear front bearing. 
Replace the bearing if worn, noisy, or damaged. 
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CLEANING AND INSPECTION (Continued) 
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Fig. 130 Checking Output Shaft Tolerances 
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Fig. 131 Checking Cluster Gear Journal Diameter 


AX15 COMPONENTS 


GEARTRAIN AND SYNCHRO 

Install the synchro rings on their respective gears. 
Rotate each ring on the gear and note synchro action. 
Replace any synchro ring that exhibits a lack of 
braking action or binds on the gear. Also replace any 
ring that is worn or has chipped or broken teeth. 





- XJ 


Measure end clearance between the synchro ring and 
the gear with a feeler gauge (Fig. 132). Clearance 
should be 0.06 mm to 1.6 mm (0.024 to 0.063 in.). 


FEELER 
GAUGE 





X 


SYNCHRONIZER 
RING 
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Fig. 132 Checking Synchro Ring End Clearance 


Install the needle bearings in the first, second and 
third gears. Then install the gears on the output 
shaft and check shaft-to—gear clearance with a dial 
indicator (Fig. 133). 

Maximum allowable clearance is 0.16 mm (0.0063 
in.). If any gear exhibits excessive clearance, replace 
the gear and needle bearing. : 


OUTPUT 
SHAFT 


CHECKED 
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Fig. 133 Checking Gear-To-—Shaft Clearance 


XJ 
CLEANING AND INSPECTION (Continued) 


Check clearance between the shift forks and syn- 
chro sleeves with a feeler gauge (Fig. 134). Clearance 
should not exceed 1.0 mm (0.039 in.). Replace the 
synchro sleeve (and matching hub) if clearance 
exceeds the stated limit. 
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Fig. 134 Checking Shift Fork-To—Sleeve Clearance 
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Check condition of the reverse idler gear bushing 
(Fig. 1385). Replace the gear if the bushing is scored 
or worn. 








_ CHECK REVERSE 
BUSHING “IDLER 
FOR WEAR GEAR 
OR DAMAGE 
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Fig. 135 Reverse Idler Gear Bushing 


GEAR CASE, HOUSING AND INTERMEDIATE 
PLATE 

Clean the case, housing and plate with solvent and 
dry with compressed air. Replace any component that 
is cracked, warped or damaged in any way. 

Inspect the threads in the case, housing and plate. 
Minor thread damage can be repaired with steel 
thread inserts if necessary. However, do not attempt 
to repair if the cracks are evident around any 
threaded hole. 

Inspect the reverse pin in the adapter/extension 


~ housing. Replace the pin if worn or damaged. Refer 


to the replacement procedure in the Transmission 


Assembly section. 


SPECIFICATIONS 
AX15 MANUAL TRANSMISSION 


21-70 AX15 MANUAL TRANSMISSION —— 
SPECIFICATIONS (Continued) 












SELECTIVE SNAP RINGS 
INPUT 3-4 OUTPUT | 
SHAFT HUB SHAFT 
BEARING SNAP REAR 
SNAP RING SNAP — 
RING ) RING 
FIFTH 
GEAR 
SNAP 
RING 


CLUSTER 

~ FRONT 

BEARING 
SNAP 
RING 


INPUT SHAFT BEARING SNAP RING 1-2 HUB SNAP RING 


1.D. MARK 


THICKNESS 
2.10-2.15 mm 
2.15-2.20 mm 
2.20-2.25 mm 
2.25-2.30 mm 
2.30-2.35 mm 


CLUSTER FRONT BEARING SNAP RING 


MARK 


QmmInw> 


3-4 HUB SNAP RING 


THICKNESS 


THICKNESS 
1.80-1.85 mm 
1.85-1.90 mm 


laa 


TOmMONE>E 


FS) 
aA 


oo 
a 


OUTPUT SHAFT REAR SNAP RING 


FIFTH GEAR SNAP RING 


THICKNESS 


2.35-2.40 mm 
2.40-2.45 mm 
2.45-2.50 mm 
2.50-2.55 mm 
2.55-2.60 mm 
2.60-2.65 mm 


THICKNESS 
2.75-2.80 mm 
2.80-2.85 mm 
2.85-2.90 mm 
2.90-2.95 mm 
2.95-3.00 mm 


THICKNESS 
2.80-2.85 mm 
2.85-2.90 mm 
2.90-2.95 mm 
2.95-3.00 mm 
3.00-3.05 mm 


~— 3.05-3.10 mm 
3.10-3.15 mm | | 


3.15-3.20 mm 
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SPECIFICATIONS (Continued) 








TORQUE | SPECIAL TOOLS 
AX15 

Access Plugs.............-2-4-- 19 Nem (14 ft. Ibs.) 
Adapter Housing Bolts........... 37 Nem (27 ft. lbs.) 
Backup Light Switch ............. 37 Nem (27 ft. lbs.) 
DrainandFillPlugs ............. 37 Nem (27 ft. Ibs.) 
Front Bearing Retainer Bolts ...... 17 Nem (12 ft. Ibs.) 
Interlock and Detent Ball Plugs .... 19 Nem (14 ft. lbs.) 
Propeller Shaft Clamp 

SCOWS +55 4605 be shea chesgh ets 16-23 Nem (140-200 in. Ibs. ) 
Rear Mount-To-Transmission , ! s | 

BONS ocntuSatonks de oksresous 33-60 Nem (24-44 ft. Ibs. ) , C-3339 Dial Indicator Set. 
Rear Mount Clevis Bolt/Nut....... 54-75 Nem (40-55 ft. Ibs.) | 
Rear Mount-To- 

Crossmember Nuts... ... wis... 33-49 Nem (24-36 ft. Ibs.) 
Restrictor Pins ............ ee 19 Nem (14 ft. Ibs.) 
Reverse Shift Arm 

Bracket Bolts........... bgt 18 Nem (13 ft. lbs.) 
Shift Arm Set Screw ............. 38 Nem (28 ft. lbs.) 
Shift Fork Set Screws ............ 20 Nem (15 ft. Ibs.) 
Shift Knob Nut ............2000. 20-34 Nem (15-25 ft. Ibs. ) 
Shift Lever Floor 

Cover Screws ............-00- 2-3 Nem (17-30 in. lbs.) — 
Shift Tower Bolts................ 18 Nem (13 ft. Ibs.) C-3995-A Installer, Extension Housing Seal 
Transfer Case Mounting Nuts ..... 30-41 Nem (22-30 ft. Ibs.) | ' 
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C-4967 Michrometer, Two Inch 
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GENERAL INFORMATION 
TRANSMISSION 


Chrysler 30RH automatic transmission is used in 


XJ models. It is a 3-speed automatic transmission 


with a gear-type oil pump, two clutches and bands 
and a planetary gear system (Fig. 1). 


The 30RH is used with a 2.5L engine. 
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GENERAL INFORMATION (Continued) | 
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(1) CONVERTER (11) OUTPUT SHAFT 

(2) on PUMP (12) SEAL 

(3) FRONT CLUTCH (3) ADaPTER HOUSING 

(4) REAR CLUTCH PARK LOCK ROD 

(5) FRONT PLANETARY GEAR SET (15) VALVE BODY 

(6) REAR PLANETARY GEAR SET SUN GEAR DRIVING SHELL 
(7) LOW AND REVERSE (REAR) BAND OIL FILTER 

OVERRUNNING CLUTCH KICK DOWN (FRONT) BAND 


(9) GOVERNOR | INPUT SHAFT 
BEARING | PARK GEAR 
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Fig. 1 30RH Automatic Transmission 
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GENERAL INFORMATION (Continued) 
TRANSMISSION IDENTIFICATION 


Transmission identification numbers are stamped 
on the left side of the case just above the oil pan gas- 
ket surface (Fig. 2). Refer to this information when 
ordering replacement parts. 


PART BUILD 
NUMBER DATE 


SERIAL 
NUMBER 
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Fig. 2 Transmission Part And Serial Number 
Location 


RECOMMENDED FLUID 

Mopar ATF Plus, Type 7176 automatic transmis- 
sion fluid is the recommended fluid for Chrysler 
automatic transmissions. 

Dexron II fluid IS NOT recommended. Clutch 
chatter can result from the use of improper 
fluid. If Mopar ATF Plus is not available, Dexron II 
can be used as a supplement if the vehicle must be 
driven. 


TORQUE CONVERTER 


The torque converter is a hydraulic device that 
couples the engine crankshaft to the transmission. 
The torque converter consists of an outer shell with 
an internal turbine, a stator, an overrunning clutch, 
an impeller and an electronically applied converter 
clutch. Torque multiplication is created when the sta- 
tor directs the hydraulic flow from the turbine to 
rotate the impeller in the direction the engine crank- 
shaft is turning. The impeller transfers power to the 
planetary gear sets in the transmission. The transfer 
of power into the impeller assists torque multiplica- 
tion. At low vehicle speed, the overrunning clutch 
rotates the stator at engine speed (during torque 
multiplication) and allows the stator to free wheel at 
high vehicle speed on deceleration. The converter 
clutch provides reduced engine speed and greater 
fuel economy when engaged. Clutch engagement also 
provides reduced transmission fluid temperatures. 
The converter clutch engages in third gear. The 
torque converter hub drives the transmission oil 
(fluid) pump. 


AUTOMATIC TRANSMISSION—30RH XJ 


The torque converter is a sealed, welded unit that 
is not repairable and is serviced as an assembly. 


CAUTION: The torque converter must be replaced if 
a transmission failure resulted in large amounts of 
metal or fiber contamination in the fluid. If the fluid 
is contaminated, flush the fluid cooler and lines. 


TRANSMISSION GEAR RATIOS 
Forward gear ratios are: 
e 2.74:1 (first gear) 
e 1.54:1 (second gear) 
e 1.00:1 (third gear) 


‘DESCRIPTION AND OPERATION 


GEARSHIFT MECHANISM 


The shift mechanism is cable operated and pro- 
vides six shift positions. The shift indicator is located 
on the console next to the gear shift. The shift posi- 
tions are: 

e Park (P) | 
Reverse (R) | 
Neutral (N) 

Drive (D) 
Manual Second (2) 
Manual Low (1) 

Manual low (1) range provides first gear only. Over 
run braking is also provided in this range. Manual 
second (2) range provides first and second gear only. 
Drive range provides first, second, and third gear 
ranges. 


HYDRAULIC CONTROL SYSTEM 


The transmission hydraulic control system per- 
forms four basic functions. 

e pressure supply 

e pressure regulation 

e flow control and lubrication 

e clutch/band application 


PRESSURE SUPPLY 

The oil pump develops fluid pressure for clutch/ 
band application and for lubrication. The pump is 
driven by the torque converter. The converter is 


driven by a driveplate attached to the engine crank- 
shaft. 


Pressure Regulation 

The pressure regulator valve maintains line (oper- 
ating) pressure. The amount of pressure developed is 
controlled by throttle pressure which is dependent on 
the degree of throttle opening. The regulator valve is 
located in the valve body. 
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DESCRIPTION AND OPERATION (Continued) 


The throttle valve determines line pressure and 
shift speed. Governor pressure increases in propor- 
tion to vehicle speed. The throttle valve controls 
upshift and downshift speeds by regulating pressure 
according to throttle position. 


Flow Control And Lubrication 

The manual valve is operated by the gearshift link- 
age and provides the operating range selected by the 

driver. 

The switch valve controls line pressure to the con- 
verter clutch. The valve also directs oil to the cooling 
and lubrication circuits. The switch valve regulates 
oil pressure to the torque converter by limiting max- 
imum oil pressure to 130 psi. 

The 1-2 shift valve provide 1-2 and 2-1 shifts and 
the 2-3 shift valve provide 2-3 and 3-2 shifts. 

The 1-2 shift control valve transmits 1-2 shift pres- 
sure to the accumulator piston. This controls kick- 
down band capacity on 1-2 upshifts and 3-2 
downshifts. 

The 2-3 valve throttle pressure plug provides 3-2 
downshifts at varying throttle openings depending on 
vehicle speed. 

The kickdown valve provides forced downshifts 
depending on vehicle speed. Downshifts occur when 
the throttle is opened beyond downshift detent posi- 
tion. Detent is reached just before wide open throttle 
position. 

The limit valve determines maximum speed at 
which a 3-2 part throttle kickdown can be made. 
Some transmissions do not have the limit valve and 
maximum speed for a 3-2 kickdown is at the detent 
position. 

The shuttle valve has two functions. First is fast 
front band release and smooth engagement during 
“lift foot” 2-3 upshifts. Second is to regulate front 
clutch release and band application during 3-2 down- 
shifts. 

The fail safe valve restricts feed to the converter 
clutch if front clutch pressure drops. It permits 
clutch engagement only in direct (third) gear and 
provides fast clutch release during kickdown. 


Clutch/Band Application 
The front/rear clutch pistons and servo pistons are 
actuated by line pressure. When line pressure is 
removed, the pistons are released by spring tension. 
On 2-3 upshifts, the front servo piston is released 
by spring tension and hydraulic pressure. The accu- 


mulator controls hydraulic pressure on the apply side 


of the front servo during 1-2 upshifts and at all 
throttle openings. 


CONVERTER CLUTCH ENGAGEMENT 


Converter clutch engagement in third gear is con- 
trolled by sensor inputs to the powertrain control 
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module. Inputs that determine clutch engagement 
are: coolant temperature, engine speed, vehicle speed 
and throttle position. The torque converter clutch is 
engaged by the clutch solenoid on the valve body. The 
clutch will engage at approximately 56 km/h (35 
mph) with light throttle, after the shift to third gear. 


CONVERTER DRAINBACK VALVE 


The drainback valve is located in the transmission 
cooler outlet (pressure) line. The valve prevents fluid 
from draining from the converter into the cooler and 
lines when the vehicle is shut down for lengthy peri- 
ods. Production valves have a hose nipple at one end, 
while the opposite end is threaded for a flare fitting. 
All valves have an arrow (or similar mark) to indi- 
cate direction of flow through the valve. 


DIAGNOSIS AND TESTING 
AUTOMATIC TRANSMISSION DIAGNOSIS 


Automatic transmission problems can be a result of 
poor engine performance, incorrect fluid level, incor- 
rect linkage or cable adjustment, band or hydraulic 
control pressure adjustments, hydraulic system mal- 
functions or electrical/mechanical component mal- 
functions. Begin diagnosis by checking the easily 
accessible items such as: fluid level, condition, and 
linkage adjustments. A road test will determine if 
further diagnosis is necessary. | 

On vehicles with 32RH transmission, check for a 
diagnostic trouble code (DTC). Access the DTC by 
cycling the ignition key ON-OFF-ON-OFF and ON. 
With the ignition ON, count the number of times the 
malfunction indicator lamp (MIL) flashes. Three MIL 
flashes followed by seven indicate an open or shorted 
circuit in the torque converter clutch control system. 
Refer to the Group 8W, Wiring Diagrams for circuit 
information and component locations. 


PRELIMINARY DIAGNOSIS 


Two basic procedures are required. One procedure 
for vehicles that are drivable and an alternate proce- 
dure for disabled vehicles (will not back up or move 
forward). 


VEHICLE IS DRIVABLE 

(1) Check fluid level and condition. 

(2) Adjust throttle and gearshift linkage if com- 
plaint was based on delayed, erratic, or harsh shifts. 

(3) Road test and note how transmission upshifts, 
downshifts and engages. | 

(4) Perform stall test if complaint is based on slug- 
gish acceleration. Or, if abnormal throttle opening is 
needed to maintain normal speeds with a properly 
tuned engine. 
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DIAGNOSIS AND TESTING (Continued) 


(5) Perform hydraulic pressure test if shift prob- 
lems were noted during road test. 

(6) Perform air pressure test to check clutch-band 
operation. 


VEHICLE IS DISABLED 

(1) Check fluid level and condition. 

(2) Check for broken, disconnected gearshift and 
throttle linkage. 

(3) Check for cracked, leaking cooler lines, or loose, 
missing pressure port plugs. 

(4) Raise and support vehicle on safety stands, 
start engine, shift transmission into gear and note 
following: 

(a) If propeller shaft turns but wheels do not, 
problem is with differential or axle shafts. 

(b) If propeller shaft does not turn and transmis- 
sion is noisy, stop engine. Remove oil pan, and 
check for debris. If pan is clear, remove transmis- 
sion and check for damaged drive plate, converter, 
oil pump or input shaft. 7 

(c) If propeller shaft does not turn and transmis- 
sion is not noisy, perform hydraulic pressure test to 
determine if problem is hydraulic or mechanical. 


PARK/NEUTRAL POSITION SWITCH 


The center terminal of the park/neutral eoeiliot 
switch is the starter-circuit terminal. It provides the 
ground for the starter solenoid circuit through the 
selector lever in PARK and NEUTRAL positions only. 
The outer terminals on the switch are for the backup 
lamp circuit. 


SWITCH TEST 

To test the switch, remove the wiring connector. 
Then test for continuity between the center terminal 
and the transmission case. Continuity should exist 
only when the transmission is in PARK or NEU- 
TRAL. 

Shift the transmission into REVERSE and test 
continuity at the switch outer terminals (Fig. 3). 
Continuity should exist only when the transmission 
is in REVERSE. Continuity should not exist between 
the outer terminals and the case. 

Check gearshift linkage adjustment belore replac- 
ing a switch that tests bad. 


CHECKING FLUID LEVEL AND CONDITION 


Transmission fluid level and condition should be 
checked a minimum of six times per year under nor- 
mal operation. If the vehicle is used for commercial 
operation, trailer towing, or similar high load opera- 
tion, fluid level and condition should be checked 
weekly. 

Fluid level is checked with the engine running at 
curb idle speed, brakes applied, transmission in Neu- 
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Fig. 3 Park/Neutral Switch Terminals — 


tral, and the transmission fluid at normal operating 
temperature (hot). 

(1) Transmission fluid must be at normal operat- 
ing temperature for accurate fluid level check. Drive 
vehicle if necessary to bring fluid temperature up to 
normal hot operating temperature of 82° C (180° F). 

(2) Position vehicle on level surface. This is 
extremely important for accurate fluid level check. 

(3) Start and run engine at curb idle speed. 

(4) Apply parking brakes. 

(5) Shift transmission momentarily into all gear 
ranges. Then shift transmission back to Neutral. 

(6) Clean top of filler tube and dipstick to keep 
dirt from entering tube. 

(7) Remove dipstick and check fluid level as fol- 
lows: 

(a) Dipstick has three indicator levels (Fig. 4) 
which are a MIN dot, an OK crosshatch area, and 
a MAX fill arrow. 

(b) Correct maximum level is to MAX arrow 
mark. Correct acceptable level is to OK mark in 
crosshatch area. Incorrect level is at or below MIN 
dot. 


CAUTION: Do not overfill the transmission. Over- 
filling may cause leakage out the pump vent which 
can be mistaken for a pump seal leak. Overfilling 
will also cause fluid aeration and foaming as the 
excess fluid is picked up and churned by the gear 
train. This will significantly reduce fluid life. 


(c) If fluid is low, add only enough Mopar ATF 
Plus to restore correct level. Do not overfill. 

(d) If transmission is overfilled, fluid can be 
removed with 1/8 to 3/16 in. diameter tubing and 
suction gun. Tubing will have to be adapted to noz- 
zle of gun and be long enough to extend down fill 
tube and into transmission oil pan. 

(8) Check fluid condition as follows: 
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Fig. 4 Dipstick Fluid Level Marks 


(a) Fluid color should range from dark red to 
pink and be free of particles and sludge. 

(b) If fluid is orange, brown, or smells burned 

but shifts were OK, flow test and reverse flush 
cooler and lines. Then change fluid and filter and 
road test again to confirm proper operation. 
(ce) If fluid is black, dark brown, turned to 
sludge, contains extensive amount of metal or fric- 
tion material particles, transmission will need 
overhaul. Main and auxiliary coolers will have to 
be flow tested and reverse flushed as well. 


EFFECTS OF INCORRECT FLUID LEVEL 

A low fluid level allows the pump to take in air 
along with the fluid. Air in the fluid will cause fluid 
pressures to be low and develop slower than normal. 
If the transmission is overfilled, the gears churn the 
fluid into foam. This aerates the fluid and causing 
the same conditions occurring with a low level. In 
either case, air bubbles cause fluid overheating, oxi- 
dation and varnish buildup which interferes with 
valve, clutch and servo operation. Foaming also 
causes fluid expansion which can result in fluid over- 
flow from the transmission vent or fill tube. Fluid 
overflow can easily be mistaken for a leak if inspec- 
tion is not careful. 


CAUSES OF BURNED FLUID 


Burned, discolored fluid is a result of overheating 
which has two primary causes. 

(1) A result of restricted fluid flow through the 
main and/or auxiliary cooler. This condition is usu- 
ally the result of a faulty or improperly installed 
drainback valve, a damaged main cooler, or severe 
restrictions in the coolers and lines caused by debris 
or kinked lines. 

(2) Heavy duty operation with a vehicle not prop- 
erly equipped for this type of operation. Trailer tow- 
ing or similar high load operation will overheat the 
transmission fluid if the vehicle is improperly 
equipped. Such vehicles should have an auxiliary 
transmission fluid cooler, a heavy duty cooling sys- 
tem, and the engine/axle ratio combination needed to 
handle heavy loads. | 
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FLUID CONTAMINATION 


Transmission fluid contamination is generally a 
result of: 

e adding incorrect fluid 

e failure to clean dipstick and fill tube when 
checking level 

e engine coolant entering the fluid 

e internal failure that generates debris 

e overheat that generates sludge (fluid break- 
down) 

e failure to reverse flush cooler and lines after 
repair 

e failure to replace contaminated converter after 
repair 

The use of non recommended fluids can result in 
transmission failure. The usual results are erratic 
shifts, slippage, abnormal wear and eventual failure 
due to fluid breakdown and sludge formation. Avoid 
this condition by using recommended fluids only. 

The dipstick cap and fill tube should be wiped 
clean before checking fluid level. Dirt, grease and 
other foreign material on the cap and tube could fall 
into the tube if not removed beforehand. Take the 
time to wipe the cap and tube clean before withdraw- 
ing the dipstick. 

Engine coolant in the transmission fluid is gener- 
ally caused by a cooler malfunction. The only remedy 
is to replace the radiator as the cooler in the radiator 
is not a serviceable part. If coolant has circulated 
through the transmission for some time, an overhaul 
may also be necessary; especially if shift problems 
had developed. 

The transmission cooler and lines should be 
reverse flushed whenever a malfunction generates 
sludge and/or debris. The torque converter should 
also be replaced at the same time. 

Failure to flush the cooler and lines will posal in 
re-contamination and a shop comeback. Flushing 
applies to auxiliary coolers as well. The torque con- 
verter should also be replaced whenever a failure 
generates sludge and debris. This is necessary 
because normal converter flushing procedures will 
not remove all contaminants. 


OIL COOLER FLOW CHECK 

After the new or repaired transmission has been 
installed and filled, the oil cooler flow should be 
checked using the following procedure: 

(1) Disconnect the From cooler line at the trans- 
mission and place a collecting container under the 
disconnected line. 

(2) Run the engine at curb idle speed, with the 
shift selector in neutral. 

(3) If the fluid flow is intermittent or takes more 
than 20 seconds to collect one quart, the cooler 
should be replaced. 
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CAUTION: With the fluid set at the proper level, 
fluid collection should not exceed (1) quart or inter- 
nal damage to the transmission may occur. 


(4) If flow is found to be within acceptable limits, 
reconnect the cooler line. Then fill transaxle to the 
proper level, using the approved type of automatic 
transmission fluid. 


ROAD TESTING 


Before road testing, be sure the fluid level and con- 
trol cable adjustments have been checked and 
adjusted if necessary. 

Observe engine performance during the road test. 
A poorly tuned engine will not allow accurate analy- 
sis of transmission operation. 

Operate the transmission in all gear ranges. Check 
for shift variations and engine flare which indicates 
slippage. Note if shifts are harsh, spongy, delayed, 
early, or if part throttle downshifts are sensitive. 

Slippage indicated by engine flare, usually means 
clutch, band or overrunning clutch problems. If the 
condition is advanced, an overhaul will be necessary 
to restore normal operation. 

A slipping clutch or band can often be determined 
by comparing which internal units are applied in the 
various gear ranges. The Clutch and Band Applica- 
tion charts (Fig. 5) provide a basis for analyzing road 
test results. 
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_ Fig. 5 Clutch And Band Application 


ANALYZING ROAD TEST 

Refer to the Clutch and Band Application chart 
(Fig. 5) and note which elements are in use in the 
various gear ranges. 
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Verify that the rear clutch is applied in all forward 
ranges (D, 2, 1). The transmission overrunning clutch 
is applied in first gear (D, 2 and 1 ranges) only. The 
rear band is applied in 1 and R range only. 

Verify that the overdrive clutch is applied only in 
fourth gear and the overdrive direct clutch and over- 
running clutch are applied in all ranges except fourth 
gear. For example: If slippage occurs in first gear in 
D and 2 range but not in 1 range, the transmission 
overrunning clutch is faulty. Similarly, if slippage 
occurs in any two forward gears, the rear clutch is 
slipping. | 

Applying the same method of analysis, verify that 
the front and rear clutches are applied simulta- 
neously only in D range third gear. If the transmis- 
sion slips in third gear, either the front clutch or the 
rear clutch is slipping. 

If slippage occurs during the third gear and the 
direct clutch were to fail, the transmission would lose 
both reverse gear and overrun braking in 2 position 
(manual second gear). If the transmission slips in 
any other forward gears, the transmission rear clutch 
is probably slipping. 

This process of elimination can be used to identify 
a slipping unit and check operation. Proper use of 
the Clutch and Band Application Chart is the key. 

Although road test analysis will help determine the 
slipping unit, the actual cause of a malfunction usu- 
ally cannot be determined until hydraulic and air 
pressure tests are performed. Practically any condi- 
tion can be caused by leaking hydraulic circuits or 
sticking valves. 

Unless a malfunction is obvious, such as no drive 
in D range first gear, do not disassemble the trans- 
mission. Perform the hydraulic and air pressure tests 
to help the probable cause. 


HYDRAULIC PRESSURE TEST 


Hydraulic test pressures range from a low of one 
psi (6.895 kPa) governor pressure, to 300 psi (2068 
kPa) at the rear servo pressure port in reverse. Use 
100 psi Gauge C-3292 to check pressure at the accu- 
mulator, front servo and governor. Use 300 psi Gauge 
C-3293-SP to check pressure at the rear servo and 
overdrive port. 


Pressure Test Port Locations 

Pressure test ports locations are provided at the 
accumulator, front servo, and rear servo, governor 
passage, and overdrive clutch pressure passage (Fig. 
6), (Fig. 7) and (Fig. 8). 

An accurate tachometer and two test gauges are 
required for the pressure test. Test Gauge C-3292 
has a 100 psi range and is used at the accumulator, 
governor, and front servo pressure ports. Test Gauge 
C-3293-SP has a 300 psi range and is used at the 
rear servo port and overdrive test ports where pres- 
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sures are higher. In cases where two test gauges are 
required, the 300 psi gauge can be used at any of the 
other test ports. 

. Line pressure is shecket at the accumulator port 
on the right side of the case. The front servo pressure 
port is at the right side of the case just behind the 
filler tube opening. 
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Fig. 6 Pressure Test Ports At Side Of Case 
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Fig. 8 Pressure Test Ports At Rear Of Case—4WD 


Connect a tachometer to the engine. Position the 
tachometer so it can be observed from under the 
vehicle. Raise the vehicle on a hoist that will allow 
the wheels to rotate freely. . 


PRESSURE TEST PROCEDURE 


Test One - Transmission In 1 Range - 


This test checks pump output, pressure regulation, 
and condition of the rear clutch and servo circuit. 
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Test Gauges C-3292 and C-3293-SP are required for 
this test. Gauge C-3292 has a 100 psi range. Gauge 
C-3293-SP has a 300 psi range. : 

(1) Connect 100 psi mauee C-3292 to accumulator 
port. 

(2) Connect 300 psi Gauge: C- 3293- SP to rear servo | 
port (Fig. 6) and (Fig. 7). 

(3) Disconnect throttle and a rods from 
manual and throttle levers. | 

(4) Start and run engine at 1000 rpm. 

(5) Move shift lever (on manual lever shaft) all the 
way forward into 1 range. 

(6) Move transmission throttle lever from full for- 
ward to full rearward position and note pressures on 
both gauges. 

(7) Line pressure at accumulator port should be 
54-60 psi (372-414 kPa) with throttle lever forward 
and gradually increase to 90-96 psi (621-662 kPa) as 
lever is moved rearward. 

(8) Rear servo pressure should be same as line 
pressure within 3 psi (20.68 kPa). 


Test Two - Transmission In 2 Range 

This test checks pump output and pressure eels: 
tion. Use 100 psi Test Gauge C-3292 for this test. 

(1) Connect test gauge to accumulator pressure 
port (Fig. 6) and (Fig. 7). | 

(2) Start and run engine at 1000 rpm. 

(3) Move shift lever on valve body manual lever 
shaft, one detent rearward from full forward porom 
This is 2 range. 

(4) Move transmission throttle lever from full for 
ward to full rearward position and read pressure at 
both gauges. 

(5) Line pressure should be 54-60 psi (872-414 
kPa) with throttle lever forward and gradually 
increase to 90- 2G psi (621- ene kPa) as lever is moved 
rearward. 


Test Three - Transmission In D Range | 

This test checks pressure regulation and condition 
of the clutch circuits. Use both pressure Test Gauges 
C-3292 and C-3293-SP for this test. 

(1) Connect test gauges to accumulator and front 
servo ports (Fig. 6) and (Fig. 7). Use either test 
gauge at the two ports. 

(2) Start and run engine at 1600 rpm for this test. 

(3) Move selector lever to D range. This is two 
detents rearward from full forward position. 

(4) Read pressures on both gauges as transmission 
throttle lever is moved from full forward to full rear- 
ward position. 

(5) Line pressure should be 54-60 psi (372-414 
kPa) with throttle lever forward and gradually 
increase as lever is moved rearward. 
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(6) Front servo is pressurized only in D range and 
should be same as line pressure within 3 psi (21 kPa) 
up to downshift point. 


Test Four - Transmission In Reverse 

This test checks pump output, pressure regulation 
and the front clutch and rear servo circuits. Use 300 
psi Test Gauge C-3293-SP for this test. 

(1) Connect 300 psi gauge to rear servo port (Fig. 
6) and (Fig. 7). 

(2) Start and run engine at 1600 rpm for test. 

(3) Move valve body selector lever four detents 
rearward from the full forward position. This is 
Reverse range. 

(4) Move throttle lever all way forward then all 
way rearward and note gauge readings. 

(5) Pressure should be 145 - 175 psi (1000-1207 
kPa) with lever forward and increase to 230 - 280 psi 
(1586-1931 kPa) as lever is moved rearward. 


Test Five - Governor Pressure 


This test checks governor operation by measuring 
governor pressure response to changes in engine 
speed. It is usually not necessary to check governor 
operation unless shift speeds are incorrect or if the 
transmission will not downshift. 

(1) Connect 100 psi Test Gauge C-3292 to governor 
pressure port (Fig. 6) and (Fig. 7). 

(2) Move shift lever to D range. 

(3) Start and run engine at curb idle speed and 
note pressure. At idle and with vehicle stopped, pres- 
sure should be zero to 1.5 psi maximum. If pressure 
exceeds this figure, governor valve or weights are 
sticking open. 

(4) Slowly increase engine speed and observe 
speedometer and pressure test gauge. Governor pres- 
sure should increase in proportion to vehicle speed. 
Or approximately 1 psi for every 1 mph. 

(5) Pressure rise should be smooth and drop back 
to 0 to 1.5 psi when wheels stop rotating. 

(6) Compare results of pressure tests with analysis 
charts (Fig. 9). 


CONVERTER STALL TEST 


Stall testing involves determining maximum 
engine speed obtainable at full throttle with the rear 
wheels locked and the transmission in D range. This 
test checks the holding ability of the converter over- 
running and transmission clutches. When stall test- 
ing is completed, refer to the stall speed chart and 
diagnosis guides. | 


WARNING: NEVER ALLOW ANYONE TO STAND 
DIRECTLY IN LINE WITH THE VEHICLE FRONT OR 
REAR DURING A STALL TEST. ALWAYS BLOCK 
THE WHEELS AND FULLY APPLY THE SERVICE 
AND PARKING BRAKES DURING THE TEST. 
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Lubrication pressure low at 
all throttle positions 


Fig. 9 Pressure Test Analysis 


STALL TEST PROCEDURE 

(1) Connect tachometer to engine. Position tachom- 
eter so it can be viewed from driver’s seat. 

(2) Check transmission fluid level. Add fluid if nec- 
essary. 

(3) Drive vehicle to bring transmission fluid up to 
normal operating temperature. Vehicle can be driven 
on road, or on chassis dynamometer, if available. | 

(4) Block front wheels. 

(5) Fully apply service and parking brakes. 

(6) Open throttle completely and record maximum 
engine speed registered on tachometer. It takes 4-10 
seconds to reach max rpm. Once max rpm has 
been achieved, do not hold wide open throttle 
for more than 4-5 seconds. 


CAUTION: Stalling the converter causes a rapid 
increase in fluid temperature. To avoid fluid over- 
heating, hold the engine at maximum rpm for no 
more than 5 seconds. If engine exceeds 2500 rpm 
during the test, release the accelerator pedal imme- 
diately; transmission clutch slippage is occurring. 
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(7) If a second stall test is required, cool down 
fluid before proceeding. Shift into NEUTRAL and run 
engine at 1000 rpm for 20-30 seconds to cool fluid. 

(8) Refer to Stall Test Analysis. 


STALL TEST ANALYSIS 


Stall Speed Too High 

If the stall speed exceeds 1800-2300 rpm by more 
than 200 rpm, transmission clutch slippage is indi- 
cated. 


Stall Speed Low 

Low stall speed with a properly tuned engine indi- 
cate a torque converter overrunning clutch problem. 
The condition should be confirmed by road testing 
before to converter replacement. A_ stall speed 
250-350 rpm below normal indicates the converter 
overrunning clutch is slipping. The vehicle also 
exhibits poor acceleration but operates normally once 
highway cruise speeds are reached. Torque converter 
replacement will be necessary. 


Stall Speed Normal! But Acceleration Poor 

If stall speeds are normal (1800-2300 rpm) but 
abnormal throttle opening is required for accelera- 
tion, or to maintain cruise speed, the converter over- 
running clutch is seized. The torque converter will 
have to be replaced. 


Converter Noise During Test — 

A whining noise caused by fluid flow is normal dur- 
ing a stall test. However, loud metallic noises indi- 
cate a damaged converter. To confirm that noise is 
originating from the converter, operate the vehicle at 
light throttle in DRIVE and NEUTRAL on a hoist 
and listen for noise coming from the converter hous- 
ing. 


AIR TESTING TRANSMISSION CLUTCH AND BAND 
OPERATION 


Air-pressure testing can be used to check transmis- 
sion front/rear clutch and band operation. The test 
can be conducted with the transmission either in the 
vehicle or on the work bench, as a final check, after 
overhaul. 

Air-pressure testing requires that the oil pan and 
valve body be removed from the transmission. The 
servo and clutch apply passages are shown (Fig. 10). 


Front Clutch Air Test 

Place one or two fingers on the clutch housing and 
apply air pressure through front clutch apply pas- 
sage. Piston movement can be felt and a soft thump 
heard as the clutch applies. 
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Fig. 10 Air Pressure Test Passages 


Rear Clutch Air Test 

Place one or two fingers on the clutch housing and 
apply air pressure through rear clutch apply passage. 
Piston movement can be felt and a soft thump heard 
as the clutch applies. 


Front Servo Air Test 

Apply air pressure to the front servo apply pas- 
sage. The servo rod should extend and cause the 
band to tighten around the drum. Spring pressure 
should release the servo when air pressure is 
removed. 


Rear Servo Air Test 

Apply air pressure to the rear servo apply passage. 
The servo rod should extend and cause the band to 
tighten around the drum. Spring pressure should 
release the servo when air pressure is removed. 


CONVERTER HOUSING FLUID LEAK DIAGNOSIS 


When diagnosing converter housing fluid leaks, 
two items must be established before repair. 

(1) Verify that a leak condition actually exists. 

(2) Determined the true source of the leak. 

Some suspected converter housing fluid leaks may 
not be leaks at all. They may only be the result of 
residual fluid in the converter housing, or excess 
fluid spilled during factory fill or fill after repair. 
Converter housing leaks have several potential 
sources. Through careful observation, a leak source 
can be identified before removing the transmission 
for repair. Pump seal leaks tend to move along the 
drive hub and onto the rear of the converter. Pump 
O-ring or pump body leaks follow the same path as a 
seal leak (Fig. 11). Pump vent or pump attaching bolt 
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leaks are generally deposited on the inside of the 
converter housing and not on the converter itself 
(Fig. 11). Pump seal or gasket leaks usually travel 
down the inside of the converter housing. Front band 
lever pin plug leaks are generally deposited on the 
housing and not on the converter. 
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Fig. 11 Converter Housing Leak Paths 


LEAK DIAGNOSIS PROCEDURE 
(1) Raise rear of vehicle and allow accumulated 
fluid to drain out of converter housing. 

(2) Check and adjust transmission fluid level. 

(3) Raise vehicle. Remove converter housing dust 
cover and wipe as much fluid as possible from con- 
verter housing. 

(4) Fabricate test probe (Fig. 12). Attach probe to 
converter housing with a dust shield bolt. 

(5) Have a helper run engine at 2500 rpm (with 
transmission in Neutral) for two minutes; then stop 
engine. 

(6) Inspect test probe and converter housing. If a 
leak is evident, note color of fluid. Transmission fluid 
is red. Engine oil ranges in color from brown to 
green, or to black when oil is dirty. 

(7) Check probe upper surface. If upper surface 
is dry, converter and seal are OK. If probe upper sur- 
face is wet, converter and/or seal is leaking. 

(8) Fluid leaking under the probe is coming from 

pump housing area. Leak could be from: pump seal 
and/or bushing, pump vent, kickdown lever shaft 
access plug, pump bolts, or porous spots in pump 
body or transmission case (Fig. 13). 
_ (9) If porous spots in the transmission case or 
pump body are the suspected leak source, pressurize 
transmission as described in Leak Testing With Air 
Pressure. | 


TORQUE CONVERTER LEAK POINTS 

Possible sources of converter leaks are: 

(1) Leaks at the weld joint around the outside 
diameter weld (Fig. 13). | 
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Fig. 12 Leak Test Probe 





Fig. 13 Pump Area Inspection Points 
(2) Leaks at the converter hub weld (Fig. 14). 
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Fig. 14 Converter Leak Points—Typical 


LEAK TESTING WITH AIR PRESSURE 


This test involves closing off all openings and pres- 
surizing the transmission to 8 psi with hand oper- 
ated Air Pump Tool 7700. | 

A soapy water solution is applied to suspected leak 
points before and during the pressure test. Leaks will 
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be indicated by the presence of air bubbles coming 
through the solution. 

Some transmission openings such as the fill tube 
and front cooler line fitting can be closed off with a 
rubber plug or similar device. Plugs can secured with 
wire or duct tape. 

The transmission rear output shaft opening is 
closed off simply by leaving the transfer case bolted 
in place. However, if the transfer case has been 
removed, a shipping plug can used to close off this 
opening. 

The torque converter hub opening in the pump and 
the pump vent require special tools to close them off. 

The converter hub seal cup is made from thin wall 
tube and a 3.17 mm (1/8 in.) thick disc (Fig. 15). 

A retaining strap is needed to secure the seal cup 
for testing. The strap can be made from 31.75 mm 
(1-1/4 in.) wide stock (Fig. 16). The strap attaching 
hole positions are approximate only. Measure hole 
position on the converter housing before drilling. 

The pump vent tool is made from 6.35 mm (1/4 in.) 
rod and 4.76 mm (3/16 in.) plate (Fig. 17). 

The fabricated tools can all be made from mild 
steel or aluminum stock. 
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Fig. 15 Converter Hub Seal Cup 
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Fig. 16 Seal Cup Retaining Strap 
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Fig. 17 Pump Vent Plug | 


AIR PRESSURE LEAK TEST PROCEDURE 
(1) Install vent plug, converter hub seal cup and 
cup retaining strap (Fig. 18). 


CAUTION: Be sure the surfaces of the hub seal 
cup are smooth and free of nicks, scratches, or 
burrs. Surface irregularities on the cup will damage 
the pump seal if not removed. Sand and/polish the 
cup with 400 grit sandpaper or crocus cloth to 
smooth the surface if necessary. 


(2) Close off remaining transmission openings with 
rubber plugs, or stoppers or similar devices. Do not 
close off rear cooler line fitting. Hand operated 
air pump will be attached to this fitting. 

(3) Attach Air Pump 7700 to rear cooler line fit- 
ting. Connect a length of copper tube to fitting. Then 
attach pump hose to tube with hose clamp (Fig. 19). 

(4) Apply a thick soapy water solution to suspected 
leak areas. 


CAUTION: The recommended test pressure is 8 
psi. The maximum allowable test pressure is 10 psi. 
Do not exceed specified pressure. 

(5) Pressurize transmission to 8 psi. with air 
pump. 

(6) Observe suspected leak areas. Air bubbles 
appearing in soapy water solution indicate leak 
points. 

(7) Remove test tools and plugs after test comple- 
tion and make necessary repairs as described in Leak 
Correction procedure. 


CONVERTER HOUSING AREA LEAK 
CORRECTION 
(1) Remove converter. 
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Fig. 18 Vent Plug And Hub Seal Cup Installation 
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Fig. 19 Pressurizing Transmission With Tool 7700 


(2) Tighten front band adjusting screw until band 
is tight around front clutch retainer. This prevents 





Xd 


front/rear clutches from coming out when oil pump is 
removed. | 

(3) Remove oil pump and remove pump seal. 
Inspect pump housing drainback and vent holes for 
obstructions. Clear holes with solvent and wire. 

(4) Inspect pump bushing and converter hub. If 
bushing is scored, replace it. If converter hub is 
scored, either polish it with crocus cloth or replace 
converter if scoring is severe. 

(5) Install new pump seal, O-ring, gasket, bushing. 
Replace oil pump if cracked, porous or damaged in 
any way. | 

(6) Loosen kickdown lever pin access plug three 
turns. Apply Loctite 592, or Permatex No. 2 to plug 
threads and tighten plug to 17 N-m (150 in. lbs.) 
torque. ; 

(7) Adjust front band. 

(8) Lubricate pump seal and converter hub with 
transmission fluid or petroleum jelly and install con- 
verter. 

(9) Install transmission and converter housing 
dust shield. 

(10) Lower vehicle. 
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DIAGNOSIS AND TESTING (Continued) | 


DIAGNOSIS CHARTS | _ The hydraulic flow charts, in the Schematics and 
The diagnosis charts provide additional reference Diagrams section of this group, outline fluid flow and 
when diagnosing a transmission fault. The charts hydraulic circuitry. Circuit operation is provided for 


provide general information on a variety of transmis- neutral, third, fourth and reverse gear ranges. Nor- 
sion, overdrive unit and converter clutch fault condi- | mal working pressures are also supplied for each of 
tions. | the gear ranges. 


~ CONDITION | POSSIBLE CAUSES. —(|~=~=~—S CORRECTION——™” 
HARSH ENGAGEMENT FROM | 1. Fluid Level Low | 1 AddFlud 


NEUTRAL TO DRIVE OR 2. Throttle Linkage Misadjusted 2. Adjust linkage - setting may be 
too long. 


REVERSE 

3. Mount and Driveline Bolts Loose 3. Check engine mount, transmission | 
mount, propeller shaft, rear spring to | 
body bolts, rear control arms, 
crossmember and axle bolt torque. 
Tighten loose bolts and replace 
missing bolts. 


4. U-Joint Worn/Broken 4. Remove propeller shaft and — 
replace U-Joint. 
5. Axle Backlash Incorrect 5. Check per Service Manual. 
| | _ | Correct as needed. 


6. Hydraulic Pressure Incorrect 6. Check pressure. Remove, 
overhaul or adjust valve body as 
needed. 
























7. Band Misadjusted. 7. Adjust rear band. 


8. Valve Body Check Balls Missing. 8. Inspect valve body for proper 
check ball installation. 


9. Axle Pinion Flange Loose. 











9. Replace nut and check pinion 
threads before installing new nut. 

Replace pinion gear if threads are 
damaged. 


10. Clutch, band or planetary ‘| 10. Remove, disassemble and repair 
- | component Damaged. transmission as necessary. 
11. Converter Clutch (if equipped) 11. Replace converter and flush 


Faulty. cooler and line before installing new 
converter. 


1. Fluid Level Low. | 1. Correct level and check for leaks. — 
2. Filter Clogged 2. Change filter. 






















DELAYED ENGAGEMENT FROM 
NEUTRAL TO DRIVE OR 
REVERSE 


5, Rear Band Misadjusted. 


| 6. Valve Body Filter Plugged. 


3. Gearshift Linkage Misadjusted. «8. Adjust linkage and repair linkage if 
| worn or damaged. | 


5. Adjust band. | 
6. Replace fluid and filter. If oil pan 
and old fluid were full of clutch disc 
material and/or metal particles, 


overhaul will be necessary. 










7. Oil Pump Gears Worn/Damaged. -| 7. Remove transmission and replace: 
oil pump. 7 
8. Hydraulic Pressure Incorrect. | | 


| 8. Perform pressure test, remove 
transmission and repair as needed. 
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CONDITION | Ss POSSIBLE CAUSES ——s | =——sSCORRECTION 


Reaction Shaft Seal Rings | | 9. Remove transmission, remove oil 
Worn/Broken. | pump and replace seal rings. 
! 10. Rear Clutch/Input Shaft, Rear 10. Remove and disassemble 


Clutch Seal Rings Damaged. | transmission and repair as 
| necessary. 


































| 41. Governor Valve Stuck. 11. Remove and inspect governor 
/ components. Replace worn or 


damaged parts. 





12. Regulator Valve Stuck. | 12. Clean 


13. Cooler Plugged | 13. Transfer case failure can plug 
cooler. 


| 1. Fluid Level Low. / 1. Add fluid and check for leaks if | 
drive is restored. 
2. Gearshift Linkage/Cable 2. Repair or replace linkage | 
Loose/Misadjusted. components. 









| NO DRIVE RANGE 
OK) 


(REVERSE 








3. Rear Clutch Burnt. 





| 3. Remove and disassemble 
transmission and rear clutch and 
seals. Repair/replace worn or 

| damaged parts as needed. 


4. Remove and disassemble valve 
body. Replace assembly if any 
valves or bores are damaged. 


| 5. Remove and disassemble 
| transmission. Replace overrunning 
| clutch. 


| 6. Remove and disassemble 
transmission. Replace seal rings and | 
any other worn or damaged parts. 


| 7. Front Planetary Failed Broken. —_| 7. Remove and repair. — | 












4. Valve Body Malfunction. 










5. Transmission Overrunning Clutch 
Broken. | 



















6. Input Shaft Seal Rings Worn/ 
Damaged. | 













1. Fluid Level Low. 1. Add fluid and check for leaks if 
drive is restored. 
2. Gearshift Linkage/Cable 2. Inspect, adjust and reassemble 


Loose/Misadjusted. linkage as needed. Replace 
worn/damaged parts. 







NO DRIVE OR REVERSE 
(VEHICLE WILL NOT MOVE) 















3. U-Joint/Axle/Transfer Case 
Broken. 


3. Perform preliminary inspection 
procedure for vehicle that will not 
move. Refer to procedure in 

diagnosis section. 



















4. Remove and disassemble 
transmission. Repair or replace 
failed components as needed. 
Replace filter. If filter and fluid 
contained clutch material or metal 
particles, an overhaul may be | 
necessary. Perform lube flow test. 
Flush oil. Replace cooler as 
necessary. 


4. Filter Plugged. _ 





5. Perform pressure test to confirm 
low pressure. Replace pump body 
assembly if necessary. 


5. Oil Pump Damaged. 
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6. Valve Body Malfunctioned. 6. Check press and inspect valve 
| body. Replace valve body (as 
assembly) if any valve or bore is 
damaged. Clean and reassemble 
correctly if all parts are in good 
condition. 




















7. Remove and disassemble 
transmission. Repair or replace 
failed components as needed. 
Remove and disassemble 
transmission. Repair or replace 
failed components as needed. 


7. Transmission Internal Component 
Damaged. 






















8. Park Sprag not Releasing - 8. Remove, disassemble, repair. 
Check Stall Speed, Worn/Damaged/ 


Stuck. 





9. Torque Converter Damage. a 9. Inspect and replace as required. | 


1. Fluid Level Low/High. 1. Correct fluid level and check for 
leaks if low. | 


2. Fluid Filter Clogged. 


SHIFTS DELAYED OR ERRATIC 
(SHIFTS ALSO HARSH AT 
TIMES) 















2. Replace filter. If filter and fluid 
contained clutch material or metal 
particles, an overhaul may be 

necessary. Perform lube flow test. 


3. Throttle Linkage Misadjusted. 3. Adjust linkage as described in 
service section. 


4. Throttle Linkage Binding. 4. Check cable for binding. Check 
: for return to closed throttle at 
transmission. 


5. Gearshift Linkage/Cable 5. Adjust linkage/cable as described 
Misadjusted. in service section. 


6. Governor Valve Sticking. 6. Inspect, clean or repair. 


7. Governor Seal Rings Worn/ 7. Inspect/replace. 
Damaged. | 


8. Clutch or Servo Failure. 8. Remove valve body and air test 
clutch, and band servo operation. 

Disassemble and repair transmission 
as needed. 














9. Front Band Misadjusted. 9. Adjust band. 











10. Check for excessive foam on 
dipstick after normal driving. Check 
for loose pump bolts, defective 
gasket. Replace pump assembly if 
needed. 


10. Pump Suction Passage Leak. 





1. Gearshift Linkage/Cable 1. Repair or replace linkage parts as 
Misadjusted/Damaged. needed. 7 


2. Park Sprag Sticking. 2. Replace overdrive annulus gear. 


NO REVERSE (D RANGES Ok) 





3. Rear Band Misadjusted/Worn. 3. Adjust band; replace. 


4. Valve Body Malfunction. 4. Remove and service valve body. 
Replace valve body if any valves or 
valve bores are worn or damaged. 
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| -- POSSIBLE CAUSES) POSSIBLE CAUSES © CORRECTION —t™~” 
| 5. Rear Servo Malfunction. ~~ 15 Remove anddisassemble  _—i| 
transmission. Replace worn/ 

damaged servo parts as necessary. 


6. Direct Clutch in Overdrive Worn | 6. Disassemble overdrive. Replace 7 
worn or damaged parts. 


7. Front Clutch Burnt. 7. Remove and disassemble 
transmission. Replace worn, 
damaged clutch parts as required. 


1. Governor Valve, Shaft, Weights or | 1. Remove governor assembly and 
Body Damaged/Stuck clean or repair as necessary. 


~ CONDITION 
































HAS FIRST/REVERSE ONLY (NO 
1-2 OR 2-3 UPSHIFT) 


2. Valve Body Malfunction. 2. Stuck 1-2 shift valve or governor 
plug. 

3. Front Servo/Kickdown Band _| 3. Repair/replace. SO 

Damaged/Burned 

1. Valve Body Malfunction. | 1. Remove, clean and inspect. Look 
for stuck 1-2 valve or governor plug. 

2. Governor Valve Sticking. | 2. Remove, clean and inspect. 
Replace faulty parts. 

1. Governor Valve Sticking. ; 1. Remove governor, clean, inspect 

and repair as required. 





MOVES IN 2ND OR 3RD GEAR, 
| ABRUPTLY DOWNSHIFTS TO 
LOW 








NO LOW GEAR (MOVES IN 2ND_ 
OR 3RD GEAR ONLY) 


P. Valve Body Malfunction. 2. Remove, clean and inspect. Look 
for sticking 1-2 shift valve, 2-3 shift 


valve, governor plug or broken 
springs. 


3. Front Servo Piston Cocked in. 3. Inspect servo and repair as | 

Bore. required. 

4. Front Band Linkage Malfunction | 4. Inspect linkage and look for bind — 
in linkage. 

















1. Throttle Linkage Misadjusted. 1. Adjust linkage. 


2. Accelerator Pedal Travel | 2. Floor mat under pedal, accelerator 
Resiricted. cable worn or brackets bent. 

3. Governor/Valve Body Hydraulic | 3. Perform hydraulic pressure tests 
Pressures Too High or Too Low Due | to determine cause and repair as 
to Sticking Governor, Valve Body required. Correct valve body 


Malfunction or Incorrect Hydraulic pressure adjustments as required. 
Control Pressure Adjustments. 


4. Valve Body Malfunction. 





NO KICKDOWN OR NORMAL 
DOWNSHIFT 




















| 4. Perform hydraulic pressure tests 
to determine cause and repair as 
required. Correct valve body 
pressure adjustments as required. 


5. TPS Malfunction. 5. Replace sensor, check with DRB 
scan tool. 

6. PCM Malfunction. - | 6. Check with DRB II and replace if | 
required. | | 


7. Valve Body Malfunction. 7. Sticking 1-2, 2-3 shift valves, 
| governor plugs, 3-4 solenoid, 3-4 
shift valve, 3-4 timing valve. 
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CONDITION =— || _———s«é POSSIBLE CAUSES) CORRECTION | 
STUCK INLOW GEAR (WILL _| 1. Throttle Linkage Misadjusted/ 1. Adjust linkage and repair linkage if 
| NOT UPSHIFT) Stuck. worn or damaged. Check for binding 
: cable or missing return spring. 


2. Gearshift Linkage Misadjusted. | 2. Adjust linkage and repair linkage if. 
worn or damaged. 


3. Governor/Valve Body, Governor 3. Check line and governor 
Valve Stuck Closed; Loose Output pressures to determine cause. 
Shaft Support or Governor Housing | Correct as required. | 

Bolts, Leaking Seal Rings or Valve 
Body Problem (i.e., Stuck 1- 2 Shift 
Valve/Gov. Plug). | 
4. Governor Component (RE Only) 
Electrical Fault. 















































4. Check operating pressures and 
test with DRB scan tool, repair faulty 
component. 


5. Front Band Out of Adjustment. 5. Adjust Band. | 


6. Clutch or Servo Malfunction. | 6. Air pressure check operation of 
clutches and bands. Repair faulty 
component. 







CREEPS IN NEUTRAL 1. Gearshift Linkage Misadjusted. 1. Adjust linkage. 


2. Rear Clutch Dragging/Warped 2. Disassemble and repair. 
Welded. : 


3. Valve Body Malfunction. 


3. Perform hydraulic pressure test to 
determine cause and repair as 
required. 


BUZZING NOISE 1. Fluid Level Low | 1. Add fluid and check for leaks. 


2. Shift Cable Misassembled. 2. Route cable away from engine 
and bell housing. 


3. Valve Body Misassembled. 3. Remove, disassemble, inspect 
valve body. Reassemble correctly if 
necessary. Replace assembly if 
valves or springs are damaged. 
Check for loose bolts or screws. 




















4. Check pump for porous casting, 

scores on mating surfaces and 

excess rotor clearance. Repair as 
required. Loose pump bolts. 


5. Cooling System Cooler Plugged. 5. Flow check cooler circuit. Repair | 
as needed. 


| 6.Overrunning Clutch Damaged. | 6. Replace clutch. 7 | | 
| 1. Fluid Level Low. _| 1. Add fluid and check for leaks. 


4. Pump Passages Leaking 





1SLIPS IN REVERSE ONLY _ 









3. Rear Band Misadjusted —_ 3. Adjust band. 


2. Gearshift Linkage Misadjusted. mr, Adjust linkage. / 
[4.RearBandWorn. = =————s«|[ 4. Replace as required. = 


5. Hydraulic Pressure Too Low. — 5. Perform hydraulic pressure tests | 
to determine cause. 


6. Air pressure check clutch-servo 
operation and repair as required. 


7. Band Linkage Binding. TT, Inspect and repair required. 7 


| 6. Rear Servo Leaking. | 
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CONDITION — POSSIBLE CAUSES | | CORRECTION 
SLIPS INFORWARD DRIVE _| 1. Fluid Level Low. : 1. Add fluid and check for leaks. | 


| RANGES 2. Fluid Foaming. 2. Check for high oil level, bad pump 

| gasket or seals, dirt between pump 

halves and loose pump bolts. 
Replace pump if necessary. 


3. Throttle Linkage Misadjusted. 3. Adjust linkage. 
4. Gearshift Linkage Misadjusted. 4. Adjust linkage. 


5. Inspect and replace as needed. 

6. Low Hydraulic Pressure Due to 6. Perform hydraulic and air 
Worn Pump, Incorrect Control pressure tests to determine cause. 
Pressure Adjustments, Valve Body 
Warpage or Malfunction, Sticking 
Governor, Leaking Seal Rings, 
Clutch Seals Leaking, Servo Leaks, 
Clogged Filter or Cooler Lines 


7. Rear Clutch Malfunction, Leaking — 
Seals or Worn Plates. 


8. Overrunning Clutch Worn, Not | 
Holding (Slips in 1 Only). 


| SLIPS IN LOW GEAR "D” ONLY, | Overrunning Clutch Faulty. | 
BUT NO IN 1 POSITION | 
GROWLING, GRATING OR ” 1. Drive Plate Broken. 


SCRAPING NOISES 2. Torque Converter Bolts Hitting 
Dust Shield. oe | 


3. Planetary Gear Set Broken/ 3. Check for debris in oil pan and 
Seized. repair as required. 


4. Overrunning Clutch Worn/Broken. | 4. Inspect and check for debris in oil 
| | pan. Repair as required. 
5. Oil Pump Components Scored/ 5. Remove, inspect and repair as 
Binding. required. 
6. Output Shaft Bearing or Bushing | 6. Remove, inspect and repair as 
Damaged. required. 

















































7. Air pressure check clutch-servo- 
operation and repair as required. 


8. Replace Clutch. — 


Replace overrunning clutch. 


1. Replace. 


2. Dust shield bent. Replace or 
repair. 

















7. Clutch Operation Faulty | 7. Perform air pressure check and 
| repair as required. 


8. Front and Rear Bands 8. Adjust bands. 
Misadjusted. 


1. Fluid Level Low. | 1. Check and adjust level. 


2. Clutch Dragging/Failed | 2. Air pressure check clutch 
operation and repair as required. 


3. Front or Rear Band Misadjusted. | 3. Adjust bands. 





‘DRAGS OR LOCKS UP 


4. Case Leaks Internally. 4. Check for leakage between 
| | passages in case. 


5. Servo Band or Linkage | 5. Air pressure check servo 

Malfunction. operation and repair as required. 
6. Overrunning Clutch Worn. 6. Remove and inspect clutch. 
Repair as required. 


7. Planetary Gears Broken 7. Remove, inspect and repair as 
required (look for debris in oil pan). 
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| CONDITION = |  — POSSIBLECAUSES CORRECTION ~—sd 


8. Converter Clutch Dragging. 8. Check for plugged cooler. Perform | 

flow check. Inspect pump for | 
excessive side clearance. Replace 
pump as required. 


1. Fluid Level Low. — | 4. Add fluid and check for leaks. — 


2. Shift Cable Incorrect Routing. 2. Check shift cable for correct 
routing. Should no touch engine or 
bell housing. 


















| WHINE/NOISE RELATED TO 
ENGINE SPEED 





















| TORQUE CONVERTER LOCKS 
UP IN SECOND AND/OR THIRD 
GEAR 


Test solenoid, relay and wiring for 
continuity, shorts or grounds. 
Replace solenoid and relay if faulty. 
Repair wiring and connectors as 
necessary. 


| HARSH 1-2 OR 2-3 SHIFTS Lockup Solenoid Malfunction. Remove valve body and replace | 
solenoid assembly. | 


NO START IN PARK OR 1. Gearshift Linkage/Cable 1. Adjust linkage/cable. 
NEUTRAL Misadjusted. 


2. Neutral Switch Wire Open/Cut. 2. Check continuity with test lamp. 
Repair as required 
3. Neutral Switch Faulty. 3. Refer to service section for test 
and replacement procedure. 
4. Neutral Switch Connect Faulty. 4. Connectors spread open. Repair. 


5. Valve Body Manual Lever 5. Inspect lever assembly and 
Assembly Bent/Worn/Broken | replace if damaged. 


Lockup Solenoid, Relay or Wiring 
Shorted/Open. 







NO REVERSE (OR SLIPS IN 
REVERSE) 


1. Direct Clutch Pack (front clutch) 1. Disassemble unit and rebuild 
Worn. clutch pack 


2. Rear Band Misadjusted. 2. Adjust band 


3. Front Clutch Malfunctioned/Burnt. | 3. Air pressure test clutch operation 
Remove and rebuild if necessary 


1. Speedometer Adapter Leaks. 1. Replace both adapter seals. 









OIL LEAKS (ITEMS LISTED 
REPRESENT POSSIBLE LEAK 
POINTS AND SHOULD ALL BE 
CHECKED. 





2. Tighten fittings. If leaks persist, i 
replace fittings and lines if 
necessary. 


2. Fluid Lines and Fittings 
Loose/Leaks/Damaged. 













at tube | 


3. Filler Tube (where tube enters 3. Replace O-ring seal. Inspe 
case) Leaks/Damaged. for cracks in tube. 


4. Pressure Port Plug Loose 4. Tighten to correct torque. Replace | 
Loose/Damaged. plug or reseal if leak persists. | 


5. Pan Gasket Leaks. 


5. Tighten pan screws to inch 






pounds. If leaks persist, replace 
gasket. Do no over tighten screws. 


' 6. Valve Body Manual Lever Shaft 6. Replace shaftseal © 
Seal Leaks/Worn. 


7. Rear Bearing Access Plate Leaks. | 7. Replace gasket. Tighten screws. | 


8. Gasket Damaged or Bolts are 8 Replace bolts or gasket or tighten 
| Loose. . both. | 





21-92 AUTOMATIC TRANSMISSION—SORH - 
DIAGNOSIS AND TESTING (Continued) 


CONDITION | “POSSIBLE CAUSES —s| CAUSES 
















SERVICE PROCEDURES 
FLUID LEVEL CHECK 


Transmission fluid level should be checked monthly 
under normal operation. If the vehicle is used for 
trailer towing or similar heavy load hauling, check 
fluid level and condition weekly. Fluid level is 
checked with the engine running at curb idle speed, 
the transmission in NEUTRAL and the transmission 
fluid at normal operating temperature. 


FLUID LEVEL CHECK PROCEDURE 

(1) Transmission fluid must be at normal operat- 
ing temperature for accurate fluid level check. Drive 
vehicle if necessary to bring fluid temperature up to 
normal hot operating temperature of 82°C (180°F). 

(2) Position vehicle on level surface. 

(3) Start and run engine at curb idle speed. 

(4) Apply parking brakes. 

(5) Shift transmission momentarily into all gear 
ranges. Then shift transmission back to Neutral. 

(6) Clean top of filler tube and dipstick to keep 
dirt from entering tube. 

(7) Remove dipstick (Fig. 20) and check fluid level 
as follows: 

(a) Correct maximum level is to MAX arrow 
mark. Correct acceptable level is to OK mark in 
crosshatch area. 

(b) Incorrect level is at or below MIN line. 

(c) If fluid is low, add only enough Mopar ATF 
Plus to restore correct level. Do not overfill. 


CAUTION: Do not overfill the transmission. Over- 


filling may cause leakage out the pump vent which 


9. Adapter/Extension Gasket _ 9. Replace gasket. - | 
Damaged Leaks/Damaged. 
10. Neutral Switch Leaks/Damaged. | 10. Replace switch and gasket. | | 


11. Converter Housing Area Leaks. 


~ XJ 





CORRECTION 





11. Check for leaks at seal caused 
by worn seal or burr on converter 
hub (cutting seal), worn bushing, 
missing oil return, oil in front pump 
housing or hole plugged. Check for 
leaks past O-ring seal on pump or 
past pump-to-case bolts; pump 
housing porous, oil coming out vent 
due to overfill or leak past front band 
shaft access plug. 















12. Pump Seal Leaks/Worn/ 12. Replace seal. 

Damaged. 

13. Torque Converter Weld _ | 13. Replace converter. 
Leak/Cracked Hub. 


14. Case Porosity Leaks. | | 14.Replacecase. | 


can be mistaken for a pump seal leak. Overrfilling 
will also cause fluid aeration and foaming as the 
excess fluid is picked up and churned by the gear 
train. This will significantly reduce fluid life. 


DIPSTICK 





ACCEPTABLE CORRECT 
FLUID FLUID 
LEVEL LEVEL 804d8eae 


Fig. 20 Dipstick Fluid Level Marks—Typical 
FLUID AND FILTER REPLACEMENT 


Refer to the Maintenance Schedules in Group 0, 
Lubrication and Maintenance for proper service 
intervals. The service fluid fill after a filter change is 
approximately 3.8 liters (4.0 quarts). 


PAN AND FILTER REMOVAL 

(1) Hoist and support vehicle on safety stands. 

(2) Place a large diameter shallow drain pan 
beneath the transmission pan. 

(3) Remove bolts holding front and sides of pan to 
transmission (Fig. 21). 

(4) Loosen bolts holding rear of pan to transmis- 
sion. 

(5) Slowly separate front of pan away from trans- 
mission allowing the fluid to drain into drain pan. 

(6) Hold up pan and remove remaining bolt hold- 
ing pan to transmission. 
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(7) While holding pan level, lower pan away from 
transmission. | | 

(8) Pour remaining fluid in pan into drain pan. 

(9) Remove screws holding filter to valve body 
(Fig. 22). = 

(10) Separate filter from valve body and pour fluid 
in filter into drain pan. 

(11) Dispose used trans fluid and filter properly. 
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TRANSMISSION FILTER 


803f5843 


Fig. 22 Transmission Filter—Typical 
INSPECTION AND CLEANING 


INSPECTION 


Inspect bottom of pan and magnet for excessive 
amounts of metal or fiber contamination. A light 
coating of clutch or band material on the bottom of 
the pan does not indicate a problem unless accompa- 
nied by slipping condition or shift lag. If fluid and 
pan are contaminated with excessive amounts or 
debris, refer to the diagnosis section of this group. 

Check the adjustment of the front and rear bands, 
adjust if necessary. Refer to Adjustment section of 
this group for proper procedure. 
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CLEANING 

(1) Using a suitable solvent, clean pan and magnet 
(Fig. 23). | 

(2) Using a suitable gasket scraper, clean gasket 
material from gasket surface of transmission case 
and the gasket flange around the pan. . 


] MAGNET 






TRANSMISSION 
PAN 


803f5844 


Fig. 23 Pan and Magnet 


FILTER AND PAN INSTALLATION 

(1) Place replacement filter in position on valve 
body. 

(2) Install screws to hold filter to valve body (Fig. 
22). Tighten screws to 4 N-m (85 in. lbs.) torque. 

(3) Place new gasket in position on pan. and 
install pan on transmission. : 

(4) Place pan in position on transmission. 

(5) Install screws to hold pan to transmission (Fig. 
21). Tighten bolts to 17 N-m (150 in. lbs.) torque. 

(6) Lower vehicle and fill transmission with Mopar 
ATF Plus, type 7176 fluid. 


TRANSMISSION FILL PROCEDURE 


To avoid overfilling transmission after a fluid 
change or overhaul, perform the following procedure: 
(1) Remove dipstick and insert clean funnel in 
transmission fill tube. 
(2) Add following initial quantity of Mopar ATF 
Plus to transmission: | 
(a) If only fluid and filter were changed, add 3 
pints (1-1/2 quarts) of ATF Plus to transmission. 
(b) If transmission was completely overhauled, 
torque converter was replaced or drained, and 
cooler was flushed, add 12 pints (6 quarts) of ATF 
Plus to transmission. 
(3) Apply parking brakes. 
(4) Start and run engine at normal curb idle 
speed. | 
(5) Apply service brakes, shift transmission 
through all gear ranges then back to NEUTRAL, set 
parking brake, and leave engine running at curb idle 
speed. 
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(6) Remove funnel, insert dipstick and check fluid 
level. If level is low, add fluid to bring level to 
MIN mark on dipstick. 

(7) Drive vehicle until transmission fluid is at nor- 
mal operating temperature. 

(8) With the engine running at curb idle speed, the 
gear selector in NEUTRAL, and the parking brake 
applied, check the transmission fluid level. 


CAUTION: Do not overfill transmission, fluid foam- 
ing and shifting problems can result. 


(9) Add fluid to bring level up to MAX arrow 
mark. 

When fluid level is correct, shut engine off, release 
park brake, remove funnel, and install dipstick in fill 
tube. | 


CONVERTER DRAINBACK CHECK VALVE SERVICE 


The converter drainback check valve is located in 
the cooler outlet (pressure) line near the radiator 
lower tank. The valve prevents fluid drainback when 
the vehicle is parked for lengthy periods. The valve 
check ball is spring loaded and has an opening pres- 
sure of approximately 2 psi. 

The valve is serviced as an assembly; it is not 
repairable. Do not clean the valve if restricted, or 
contaminated by sludge, or debris. If the valve fails, 
or if a transmission malfunction occurs that gener- 
ates sludge and/or clutch particles and metal shav- 
ings, the valve must be replaced. 

The valve must be removed whenever the cooler 
and lines are reverse flushed. The valve can be flow 
tested when necessary. The procedure is exactly the 
same as for flow testing a cooler. 

If the valve is restricted, installed backwards, or in 
the wrong line, it will cause an overheating condition 
and possible transmission failure. 


CAUTION: The drainback valve is a one-way flow 
device. It must be properly oriented in terms of flow 
direction for the cooler to function properly. The 
valve must be installed in the pressure line. Other- 
wise flow will be blocked and would cause an over- 
heating condition and eventual transmission failure. 


ALUMINUM THREAD REPAIR 


Damaged or worn threads in the aluminum tran- 
saxle case and valve body can be repaired by the use 
of Heli-Coils, or equivalent. This repair consists of 
drilling out the worn-out damaged threads. Then tap 
the hole with a special Heli-Coil tap, or equivalent, 
and installing a Heli-Coil insert, or equivalent, into 
the hole. This brings the hole back to its original 
thread size. 
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Heli-Coil, or equivalent, tools and inserts are 
readily available from most automotive parts suppli- 
ers. 


TRANSMISSION COOLER REVERSE FLUSHING 


The flushing procedure applies to standard and 
auxiliary coolers alike. Although pressure equipment 
is preferred, reverse flushing can be performed with 
hand operated equipment as follows. 


Flushing Procedure 

(1) Remove and discard drainback valve. Install 
fabricated hose and fitting in place of valve. 

(2) Disconnect cooler pressure and return lines at 
transmission (Fig. 24). 

(3) Position drain pan under cooler pressure line to 
catch material flushed through cooler and lines. 

(4) Reverse flush cooler using hand operated suc- 
tion gun filled with mineral spirits. Insert gun nozzle 
(or hose) into cooler return line. Then force mineral 
spirits into line and through cooler. 

(5) Continue reverse flushing until fluid coming 
out of cooler pressure line is clear. Replace cooler if 
fluid cannot be pumped through. 

(6) Clear flushing materials from cooler and lines 
with short pulses of compressed air. Insert air gun 
nozzle into cooler return line and continue short air 
pulses until all fluid is cleared from cooler and lines. 

(7) Pump one quart of fresh automatic transmis- 
sion fluid through cooler and lines before reconnect- 
ing lines. 

(8) Install new drainback valve in pressure line. 

(9) Check and adjust transmission fluid level as 
described in this section. 


INLET 
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J9121-364 


Fig. 24 Transmission Cooler Line Identification 
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REMOVAL AND INSTALLATION 
SPEEDOMETER SERVICE 


Rear axle gear ratio and tire size determine speed- 
ometer pinion requirements. If the pinion must be 
replaced, refer to the parts catalogue information for 
the correct part. 


SPEEDOMETER ASSEMBLY REMOVAL 

(1) Raise vehicle: © 

(2) Disconnect wires from vehicle speed sensor. 

(3) Remove adapter clamp and screw (Fig. 25). 

(4) Remove speed sensor and speedometer adapter 
as assembly. 

(5) Remove speed sensor retaining screw and 
remove sensor from adapter. 

(6) Remove speedometer pinion from adapter. 

(7) Inspect sensor and adapter O-rings (Fig. 25). 
Remove and discard O-rings if worn or damaged. 

(8) Inspect terminal pins in speed sensor. Clean 
pins with Mopar electrical spray cleaner if dirty or 
oxidized. Replace sensor if faulty, or pins are loose, 
severely corroded, or damaged. 


SPEEDOMETER INSTALLATION AND 
INDEXING 

(1) Thoroughly clean adapter flange and adapter 
mounting surface in housing. Surfaces must be clean 
for proper adapter alignment and speedometer oper- 
ation. : 


(2) Install new O-rings on speed sensor and speed- 


ometer adapter if necessary (Fig. 25). 






TORQUE : 
2-3 N@°m (15-27 in. lbs. 
10-12 Nem (90-110 in. Ibs. 






SENSOR 


SPEEDOMETER 
ADAPTER 
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(3) Lubricate sensor and adapter O-rings with 
transmission fluid. 

(4) Install vehicle speed sensor in speedometer 
adapter. Tighten sensor attaching screw to 2-3 N-m 
(15-27 in. lbs.) torque. 

(5) Install speedometer pinion in adapter. 

(6) Count number of teeth on speedometer pinion. 
Do this before installing assembly in housing. Then 
lubricate pinion teeth with transmission fluid. 

(7) Note index numbers on adapter body (Fig. 26). 
These numbers will correspond to number of teeth on 
pinion. 

(8) Install speedometer assembly in housing. 

(9) Rotate adapter until required range numbers 
are at 6 o'clock position. Be sure range index num- 
bers correspond to number of teeth on pinion gear. 

(10) Install speedometer adapter clamp and retain- 
ing screw. Tighten clamp screw to 10-12 N-m (90-110 
in. lbs.) torque. 

(11) Connect wires to vehicle speed sensor. 

(12) Lower vehicle and top off transmission fluid 
level if necessary. 


PARK/NEUTRAL POSITION SWITCH 


Switch Replacement 

(1) Raise vehicle and position drain pan under 
switch. 

(2) Disconnect switch wires. 

(3) Remove switch from case. 

(4) Move shift lever to Park and Neutral positions. 
Verify that switch operating lever fingers are cen- 
tered in switch opening in case (Fig. 27). 


ADAPTER 
O-RING 






SPEEDOMETER 
PINION 
ADAPTER pa 
CLAMP <4 
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Fig. 25 Speedometer Pinion Adapter Components 
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REMOVAL AND INSTALLATION (Continued) 


INDEX 
NUMBER 


SPEEDOMETER 
ADAPTER 







J9321-386 


Fig. 26 Index Numbers On Speedometer Pinion 
Adapter 


(5) Install new seal on switch and install switch in 
case. Tighten switch to 34 N-m (25 ft. lbs.) torque. 

(6) Test continuity of new switch with 12V test 
lamp. 

(7) Connect switch wires and lower. vehicle. 

(8) Top off transmission fluid level. 
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Fig. 27 Park/Neutral Position Switch 
YOKE SEAL REPLACEMENT—2WD 


REMOVAL 

(1) Raise vehicle. 

(2) Mark propeller shaft and axle yoke for align- 
ment reference. 

(3) Disconnect and remove propeller shaft. 

(4) Remove old seal with Seal Remover C-3985-B 
(Fig. 28) from extension housing. 


INSTALLATION 
(1) Place seal in position on extension housing. 
(2) Drive seal into extension housing with Seal 
Installer C-3995-A or C-3972 (Fig. 29). 


- XJ 


(3) Carefully guide propeller shaft slip yoke into 
housing and onto output shaft splines. Align marks 
made at removal and connect propeller shaft to rear 
axle pinion yoke. 


SPECIAL 
TOOL 
C-3985-B 






SEAL J9521-57 


Fig. 28 Removing Extension Housing Yoke Seal 


SPECIAL TOOL 
C-3995-A 
OR 

C-3972-A 


SPECIAL 
TOOL 
C-4471 


9521-58 


Fig. 29 Installing Extension Housing Yoke Seal 
EXTENSION HOUSING BUSHING—2WD 


REMOVAL 
(1) Remove housing yoke seal. 
(2) Remove housing bushing as follows: 

(a) If extension housing was not removed, drive 
tapered, round pointed tool between bushing and 
housing to upset and collapse bushing. Then 
remove bushing with pry tool or vise grip pliers. 

(b) If housing has been removed, drive old bush- 
ing out with Driver Handle C-417 1 and Removal 
Tool C-4469. 


INSTALLATION 

(1) Align bushing oil hole with oil slot in extension 
housing. 

(2) Tap bushing into place with driver handle and 
Tool C-4171 and C-4469 (Fig. 30). 

(3) Install new oil seal in housing using Seal 
Installer C-3995-A on 32RH or C-3972 on 36RH. 


EXTENSION HOUSING—2WD 


REMOVAL 
(1) Shift transmission into manual low (1) position. 
(2) Hoist and support vehicle on safety stands. 
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REMOVAL AND INSTALLATION (Continued) 


SPECIAL 
TOOL 
C-4171 








SPECIAL 


J9521-115 





Fig. 30 Extension Housing Bushing Installation 


(3) Mark propeller shaft and axle yoke for align- 
ment reference. Then disconnect and remove shaft. 

(4) Remove vehicle speed sensor, speedometer 
adapter and speedometer pinion. 

(5) Remove bolts attaching extension housing to 
rear support. 

(6) Using a suitable lifting device, raise transmis- 
sion off rear mount. 

(7) Remove rear crossmember. 

(8) Remove bolts holding extension housing to 
transmission case. 

(9) Verify that transmission is in 1 position. Park 
lock rod is easier to disengage/engage in this posi- 
tion. 

(10) Remove access plate and gasket from under- 
side of extension housing. 

(11) Using a snap ring plier, spread retaining ring 
holding rear bearing in extension housing (Fig. 31). 

(12) While spreading retaining ring, pull extension 
away from transmission case. 

(13) Separate extension housing from vehicle. 





SNAP RING 


Fig. 31 Rear Bearing Retaining Ring 


INSTALLATION 
Before installing the extension housing, verify that 
all gasket sealing surfaces are clean. 
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(1) Position new gasket on housing. Use petroleum 
jelly to hold gasket in place. 

(2) Install locating ring in extension housing, if 
removed. 

(3) Slide housing onto output shaft. 

(4) Insert park rod past sprag and slide housing 
onto shaft unlit the retaining ring contacts the rear 
bearing. 

(5) Spread rear Ges retaining ring (Fig. 31). 

(6) Push extension housing forward until fully 
seated against transmission case. Release locating 
ring and verify that it is fully seated in rear bearing. 

(7) Install bolts to hold extension housing to trans- 
mission case. Tighten bolts to 43 N-m (82 ft. lbs.) 
torque. 

(8) Install gasket and access plate on sateraide of 
extension housing. 

(9) Install rear crossmember. 

(10) Remove support lift from under transmission. 

(11) Install bolts to hold extension housing to rear 
mount. Tighten bolts to 68 N-m (50 ft. lbs.) torque. 

(12) Install speedometer pinion, adapter, and 
speed sensor. | 

(13) Align and install propeller shaft. 

(14) Lower vehicle. 

(15) Top off transmission fluid level if necessary 
and road test to verify repair. 


OUTPUT SHAFT REAR BEARING—TYPICAL | 


REMOVAL 

(1) Remove extension housing. 

(2) Remove snap ring that retains rear bearing on 
output shaft (Fig. 32). 

(3) Remove bearing from output shaft. 


INSTALLATION 

(1) (8) Install bearing on output shaft. Be sure 
retaining ring groove in outer circumference of bear- 
ing is toward the governor. 

(2) (4) Install rear bearing retaining snap ring 
(Fig. 32). 

(3) Install extension housing. 


BEARING SNAP RING 
GROOVE 






REAR 
SNAP 
RING 


PARK LOCK 


RH268 CONTROL ROD 


Fig. 32 Output Shaft Rear Bearing 


21 - 98 
REMOVAL AND INSTALLATION (Continued) 
GOVERNOR AND PARK GEAR 


REMOVAL 

(1) Hoist and support wenige on say stands. 

(2) Mark propeller shaft and axle yoke for assem- 
bly reference. Then disconnect and remove shaft. 

(3) Disconnect parking brake cable at equalizer 
and disconnect exhaust components as coeeeeaEy 

(4) Remove extension housing. 

(5) Loosen but do not remove bolts that hold gov- 
ernor body to park gear. 

(6) Rotate transmission output shaft until gover- 
nor weight assembly is accessible. 

(7) Remove E-clip at end of governor valve shaft. 

(8) Remove governor valve and shaft from gover- 
nor body (Fig. 33). 

(9) Remove snap rings and washer that retain gov- 
ernor body and one gear assembly on output shaft 
(Fig. 34). 

(10) Remove governor body-park gear assembly 
from output shaft (Fig. 35). 


GOVERNOR 
BODY 







GOVERNOR [RS 
[ 
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LA x . / 

GOVERNORS | Ce, 

VALVE 

Nera ~ J9521-18 
: Fig. 33 Governor Valve And Shaft 






fee ~~ GOVERNOR 


J9421-171 


Fig. 34 Park Gear Retaining Snap Rings And Thrust 
Washer 
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GOVERNOR/PARK GEAR ASSEMBLY ae vii 
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Fig. 35 Governor Body And Park Gear 


INSTALLATION 
(1) Install governor body-park gear snap rings and 
washer on output shaft as follows: 

(a) On models with single snap ring, install snap 
ring. Be sure ring is seated in shaft. 

(b) On models with thrust washer and two snap 
rings, install thin snap ring first. Then install 

thrust washer second, and thick snap ring last 
(Fig. 34). 

(c) Verify correct position of snap rings. Be sure 
flat side of each snap ring is toward governor 
body. 

(2) Tighten bolts that attach governor body to park 
gear to 11 N-m (95 in. lbs.). 

(3) Install extension housing and gasket on trans- 
mission. Tighten housing bolts to 32 N-m (24 ft. lbs.). 

(4) Install rear crossmember. 

(5) Install speed sensor and speedometer compo- 
nents and connect speed sensor wires. 

(6) Connect exhaust components and brake cable, 
if removed. 

(7) Align and connect propeller shaft. Tighten 
shaft clamp bolts to 19 N-m (14 ft. Ibs.) torque. 

(8) Remove supports and lower vehicle. 

(9) Check and adjust transmission fluid level. 


PARK LOCK 


REMOVAL 

(1) Raise vehicle and remove propeller shaft. 

(2) Remove extension housing. Refer to procedure 
in this section. 

(3) Slide sprag shaft out of extension Rouene and 
remove sprag and spring (Fig. 36). 

(4) Remove snap ring and slide reaction plug and 
pin assembly out of housing. 
_ (5) If park rod requires service, it will be necessary 
to remove valve body. Refer to Valve Body Service 
procedures in this section. 
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REMOVAL AND INSTALLATION (Continued) 


INSTALLATION 

(1) Inspect sprag shaft for scores and free move- 
ment in housing and sprag. Inspect sprag and control 
rod springs for distortion and loss of tension. replace 
- worn, damaged parts as necessary. 

(2) Inspect square lug on sprag for broken edges. 
Check lugs on park gear for damage. Inspect knob on 
end of control rod for wear grooves, or being seized 
on rod. Replace rod if bent, if knob is worn/grooved, 
or it has seized on rod. Replace park gear if lugs are 
damaged. 

(3) Install reaction plug and pin assembly in hous- 
ing and secure with new snap ring (Fig. 36). 

(4) Position sprag and spring in housing and insert 
sprag shaft. Be sure square lug on sprag is toward 
park gear. Also be sure spring is. positioned so it 
moves sprag away from gear. 

(5) Install extension housing as described in this 
section. 

(6) Install propeller shaft and lower vehicle. 

(7) Check transmission fluid level. Add fluid if nec- 
essary. 
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Fig. 36 Park Lock 
VALVE BODY 


The valve body can be removed for service without 
having to remove the entire transmission assembly. 
The valve body can be disassembled for cleaning 
and inspection of the individual components. Refer to 
the procedures in the appropriate transmission over- 
haul section. 
The only serviceable valve body components are 
the: 
manual lever | 
manual lever washer/seal/E-clip and shaft seal 
lever detent ball and spring 
throttle lever 
fluid filter 
switch valve, spring and adjusting screw bracket 
park rod and E-clip 
converter clutch solenoid 


® ® ®@® © 6 —6 6 hU6U8O hl6O 
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The remaining valve body components are serviced 
only as part of a complete valve body assembly. 


REMOVAL 

(1) Raise vehicle. | 

(2) Remove oil pan and drain fluid. 

(3) Loosen clamp bolts and remove throttle and 
manual valve levers from manual lever shaft. 

(4) Remove park/neutral position switch. 

(5) Remove filter from valve body. 

(6) Disconnect solenoid wire from case connector. 

(7) Remove valve body attaching screws. 

(8) Lower valve body enough to remove accumula- 
tor piston and piston spring (Fig. 37). 

(9) Pull valve body forward to disengage park rod. 

(10) Push manual lever shaft and solenoid case 
connector out of transmission case. 

(11) Lower valve body, rotate it away from case, 
pull park lock rod out of sprag, and remove valve 
body (Fig. 38). 
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Fig. 37 Accumulator Piston And Springs 
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Fig. 38 Valve Body 
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INSTALLATION 

(1) Verify that park/neutral position switch has 
NOT been installed. Valve body cannot be installed 
with switch in place. Remove switch if necessary. 

(2) Install new seals on accumulator piston if nec- 
essary, and install piston in case. Use small amount 
of petroleum jelly to hold piston in place. 

(3) Place valve body manual lever in low (1 posi- 
tion) to ease inserting park rod into sprag. 

(4) Use screwdriver to push park sprag into 
engagement with park gear. This makes clearance for 
knob on lock rod to move past sprag when valve body 
is installed. Rotate output shaft to verify sprag 
engagement. 

(5) Position accumulator spring between accumula- 
tor piston and valve body. 

(6) Position valve body on transmission and work 
knob on park lock rod past sprag. Be sure accumula- 
tor piston and spring remain in position. 

(7) Hold valve body in position and install valve 
body attaching screws finger tight. 

(8) Install park/neutral position switch. 

(9) Tighten valve body attaching screws alter- 
nately and evenly to 11 N-m (100 in. lbs.) torque. 

(10) Install new fluid filter on valve body. Install 
and tighten filter screws to 4 N-m (85 in. lbs.) torque. 

(11) Connect solenoid wire to case connector. 

(12) Install manual and throttle levers on throttle 
lever shaft. Tighten lever clamp screws and check for 
free operation. Shaft and levers must operate freely 
without any bind. 

(13) Install oil pan and new gasket. Tighten pan 
bolts to 17 N-m (150 in. lbs.) torque. Install gasket 
dry; do not use sealer. 

(14) Connect park/neutral position switch and con- 

verter clutch solenoid wires. 

(15) Install speedometer pinion gear, adapter and 
speed sensor. 

(16) Lower vehicle. | | 

(17) Fill transmission with Mopar ATF Plus, Type 
7176 fluid. i 

(18) Adjust gearshift and throttle cable if neces- 
sary. 


TRANSMISSION COOLER LINE AND FITTINGS 


The transmission cooler lines are attached with 
quick connect fittings. 


COOLER LINE AND FITTING SERVICE 

The cooler lines and fittings are NOT serviceable. 
Damaged fittings or cooler lines are to be replaced as 
assemblies. 

Fittings swedged into cooler line hoses are serviced 
only as part of the entire cooler line. 
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DISCONNECTING COOLER LINES 


(1) If fitting and cooler line are covered with dirt, 
mud, or grease, clean fitting and cooler line with 
Mopar spray type carburetor or brake cleaner. 

(2) Disengage retainer on fitting and pull cooler 
line out of fitting. 

(3) Cover open ends of cooler mee and dienes to 
prevent dirt entry. 

(4) Inspect condition of fitting. Peplece transmis- 
sion fitting as an assembly if fitting body or retainer 
clip is damaged. Replace cooler line as assembly, if 
fitting swedged into cooler line hose, is damaged. 


CONNECTING COOLER LINES 


(1) If transmission or radiator fittings require 
replacement, apply Mopar Lock N’ Seal, or Loctite 
242 to fitting threads before installation. 

(2) Wipe off cooler line and fitting with clean, dry 
cloth. | 

(3) Insert cooler line into fitting. Then push line 
inward until retainer secures line. A snap or click 
will be heard and felt through the line when the 
retainer seats behind the cooler line flange. 

(4) Pull outward on cooler lines to verify that 
they are properly secured. 


TRANSMISSION COOLER—AUXILLARY 


REMOVAL 

(1) Release hood latch and open hood. 

(2) Drain cooling system and remove radiator. 

(3) Place a suitable pan under cooler line cou- 
plings. 

(4) Disengage cooler lines from auxillary transmis- 
sion cooler. 

(5) Remove screws holding cooler to radiator clo- 
sure panel. 

(6) Separate auxillary transmission cooler from 
vehicle. . 


iNSTALLATION 

(1) Place auxillary transmission cooler in position 
on vehicle. 

(2) Install screws to hold cooler to radiator closure 
panel. 

(3) Engage cooler lines into auxillary transmission 
cooler. 

(4) Install radiator and fill cooling syste 

(5) If necessary, add transmission fluid. 

(6) Close hood and road test vehicle to verify 
repair. 


TRANSMISSION 


REMOVAL 
(1) Remove fan shroud attaching bolts. 


XJ 
REMOVAL AND INSTALLATION (Continued) 


(2) Disconnect transmission fill tube at 
bracket. 

(3) Raise vehicle. 

(4) Remove inspection cover from converter hous- 
ing and remove skid plate for access, if necessary. 

(5) Remove transmission fill tube and fill tube 
O-ring. © | 

(6) Remove starter motor. : | 

(7) Mark propeller shafts and axle yokes for align- 
ment reference. 

(8) Disconnect propeller shafts at yokes. Secure 
shafts to frame rails with wire. 

(9) Disconnect exhaust pipes at exhaust manifolds, 
if necessary. 

(10) Drain transfer case lubricant, if transfer case 
will also be serviced. 

(11) Disconnect vehicle speed sensor wires. 

(12) Disconnect transfer case shift linkage. 

(13) Disconnect gearshift cable/linkage and throt- 
tle valve cable at transmission levers. 

(14) Disconnect transfer case vent hose. Then dis- 
connect indicator switch wires. 

(15) Remove wire harness from clips on transfer 
case. | 

(16) Remove transfer case attaching nuts and 
remove transfer case. 
helper to support and remove transfer case. 

(17) Disconnect park/neutral position switch wires. 

(18) Disconnect and remove crankshaft position 
sensor (Fig. 39). 


upper 


CAUTION: The crankshaft position sensor can be 
damaged during transmission removal (or installa- 
tion) if the sensor is still bolted to the engine block. 
To avoid damage, remove the sensor before remov- 


ing the transmission. 
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Fig. 39 Crankshaft Position Sensor — 


(19) Remove wire harnesses from clips/tie straps 
on transmission. 


Use transmission jack or | 
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(20) Remove converter housing access cover and 
mark drive plate and converter for alignment refer- 
ence. . : | 

(21) Remove bolts attaching converter to drive 
plate. 

(22) Support engine with support stand. 

(23) Support transmission with transmission jack. 
Secure transmission to jack with safety chain. 

(24) Remove bolts/nuts attaching cushion and 
torque arm bracket to skid plate (Fig. 40). 


[ITEM | TORQUE 
41-68 N-m (30-50 ft. Ibs.) 
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Fig. 40 Transmission Rear Mount 


(25) Remove skid plate, or rear crossmember, if 
equipped. , 

(26) Lower transmission slightly and disconnect 
cooler lines at transmission. | 

(27) Remove bolts attaching transmission con- 
verter housing to engine block. | 

(28) Move transmission and converter rearward 
until clear of crankshaft. 

(29) Hold converter in position and lower trans- 
mission until converter housing clears engine. 

(30) Remove converter from transmission. 

(31) Following components can now be serviced if 
necessary: : 

e torque converter 
torque converter drive plate » 
oil pump seal 
engine rear core hole plugs 
engine rear oil galley plugs 
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INSTALLATION 


CAUTION: If the transmission was repaired to cor- 
rect a problem that generated sludge and debris, 
the fluid cooler and lines must be reverse flushed 
and the torque converter and drainback valve 
replaced. Sludge and metal or friction particles 
must be removed from the cooler system before 
reinstalling the transmission. This avoids re-con- 
taminating the repaired transmission. Failure to 
flush the system will result in repeat failure and a 
shop comeback. 


(1) Lubricate converter drive hub and pump seal 
with Mopar ATF Plus transmission fluid. Then 
install converter. Turn converter back and forth to 
align drive slots in converter hub with pump gear 
lugs. Be sure converter is fully seated in pump (Fig. 
41). 


STRAIGHTEDGE 


Fig. 41 Checking Torque Converter Seating 


(2) Temporarily secure converter with C-clamp or 
metal strap attached across converter housing. 

(3) Position transmission on jack and secure it 
with safety chains. 

(4) Raise transmission and align converter with 
drive plate. 

(5) Move transmission forward. Then raise, lower 
or tilt transmission to align converter housing with 
engine block dowels. 

(6) Install two transmission attaching bolts. 
Tighten bolts just enough to hold transmission con- 
verter housing in place on block. 

(7) Install torque converter 
Tighten bolts to following torque. 

e 54 N-m (40 ft. lbs.) with 9.5 in. 3-lug converter 

e 74 N-m (55 ft. lbs.) with 9.5 in. 4-lug converter 

e 74 N-m (55 ft. lbs.) with 10.0 in. 4-lug converter 


attaching bolts. 
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REMOVAL AND INSTALLATION (Continued) 





e 31 N-m (270 in. lbs.) with 10.75 in. 4-lug con- 
verter | 

(8) Install and tighten remaining bolts that attach 
transmission converter housing to engine block (Fig. 
42). 


CAUTION: Be sure the converter housing is fully 
seated on the engine block dowels before tighten- 
ing any bolts. 


(9) Install crankshaft position sensor. 

(10) Install transmission fill tube and O-ring. 

(11) Connect transmission cooler lines to fittings. 
Refer to (Fig. 43) for cooler line identification. 

(12) Install transfer case on transmission. Tighten 
attaching nuts to 47 N-m (35 ft. lbs.) torque if case has 
3/8 studs, or 35 N-m (26 ft. lbs.) if case has 5/16 studs. 

(13) Install rear crossmember and attach trans- 
mission rear support to crossmember. 

(14) Remove transmission jack. 

(15) Connect vehicle speed sensor wires. 

(16) Install inspection cover on converter housing. 

(17) Install exhaust pipes and support brackets, if 
removed. 

(18) Install starter motor. 

(19) Connect wires to park/neutral position switch. 

(20) Connect gearshift and linkage and throttle 
cable. 

(21) Connect transfer case shift linkage. 

(22) Connect propeller shafts to transfer case 
yokes. 

(23) Connect front exhaust pipes and catalytic con- 
verter support bracket bolts (if removed). 

(24) Install skid plate, rear cushion and bracket, if 
removed. 

(25) Fill transfer case to bottom edge of fill plug 
hole with Mopar Dexron II. 

(26) Lower vehicle and fill transmission to correct 
level with ATF Plus, type 7176 fluid. 

(27) Install fan shroud and bolts Gf removed). 


TORQUE CONVERTER 


REMOVAL 

(1) Remove transmission and torque converter 
from vehicle. 

(2) Place a suitable drain pan under the converter 
housing end of the transmission. 


CAUTION: Verify that transmission is secure on the 
lifting device or work surface, the center of gravity 
of the transmission will shift when the torque con- 
verter is removed creating an unstable condition. 

The torque converter is a heavy unit. Use caution 
when separating the torque converter from the 
transmission. 
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TORQUE 
SHAFT 
BRACKET 


— AUTOMATIC TRANSMISSION—30RH 


21 - 103 


‘TRANSMISSION 
FILL : 
TUBE 










35 N-m (26 ft-lbs) 
33 N-m (24 ft-lbs) 






57 N-m (42 flbs) pe DIPSTICK 
16 N-m (138 inlbs) \— 
49 N-m (36 fielbs) , 
FILL 
TUBE 
O-RING 
§9121-374 


Fig. 42 Transmission Attachment 
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Fig. 43 Transmission Cooler Line Location And 
Identification 


(3) Pull the torque converter forward until the cen- 
ter hub clears the oil pump seal. 

(4) Separate the torque converter from the trans- 
mission. 


INSTALLATION 

Check converter hub and drive aotenes for sharp 
edges, burrs, scratches, or nicks. Polish the hub and 
notches with 320/400 grit paper or crocus cloth if nec- 


essary. The hub must be smooth to avoid | damaging 
the pump seal at installation. — 

(1) Lubricate converter hub and oil pump seal lip 
with transmission fluid. 
(2) Place torque converter in position on transmis- 
sion. ; 


CAUTION: Do not damage oil pump seal or bushing 
while inserting torque converter into the front of the 
transmission. 


(3) Align torque converter to oil pump seal open- 
ing. | + 

(4) Insert torque converter hub into oil pump. 

(5) While pushing torque converter inward, Rotate 
converter until converter is fully seated in the oil 
pump gears. 

(6) Check converter sentiad oth a scale and 

straightedge (Fig. 44). Surface of converter lugs 
should be 1/2 in. to rear of straightedge when con- 
verter is fully seated. _ 

(7) If necessary, temporarily secure converter with 
C-clamp attached to the converter housing. 

(8) Install the transmission in the vehicle. 

(9) Fill the transmission with the recommended 
fluid. 
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Fig. 44 Checking Torque Converter Seating 
DISASSEMBLY AND ASSEMBLY 


GOVERNOR AND PARK GEAR 


DISASSEMBLY 

(1) Remove bolts attaching governor body to park 
gear and separate body from gear. 

(2) Remove cone shaped filter from park gear (Fig. 
45). 

(3) Remove snap ring and retainer washer that 
secure governor weight assembly in body. Use Tool 
C-3915 to remove snap ring (Fig. 46). 

(4) Remove governor weight assembly from gover- 
nor body bore. | 

(5) Slide intermediate and inner weight from outer 
weight. 

(6) Position intermediate weight on suitable size 
socket (Fig. 47). 

(7) Push inner weight downward with nut driver. 
Then remove inner weight snap ring with Miller 
Plier Tool 6823 (Fig. 47). 

(8) Remove inner weight and spring from interme- 
diate weight. 


ASSEMBLY 

(1) Lubricate governor components with Mopar 
ATF Plus transmission fluid before assembly. 

(2) Install new seal rings on park gear hub only if 
original rings are damaged, or worn. Install ring with 
interlock ends first and ring with plain ends last. 
Slip each ring on hub and seat them in grooves. Ver- 
ify that rear ring ends are securely interlocked before 
proceeding. 
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Fig. 45 Governor Filter 
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Fig. 46 Governor Weight Snap Ring And Washer 


CAUTION: Exercise care when installing the rings. 
They are easily broken if overspread or twisted dur- 
ing installation. 


(3) Insert filter screen in park gear. Note that gear 
has one filter bore that is concentric and one that 
has a notch in it. Filter goes in bore that is concen- 
tric as shown (Fig. 45). 

(4) Position governor body on park gear. Be sure 
filter is properly aligned in body recess. 

(5) Install governor body bolts. Do not fully tighten 
bolts at this time. 

(6) Assemble governor weight components (Fig. 
48). Then install weight assembly in governor body. 
Be sure inner weight snap ring is fully seated 
intermediate weight before proceeding. 

(7) Install retainer washer and snap ring that 
secure weight assembly in governor body. 

(8) Align and install park gear/governor assembly 
on output shaft. Be sure hole in output shaft for 
governor valve shaft is aligned with governor 
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Fig. 47 Inner Weight Snap Ring 


valve bore in governor body. Valve shaft will 
bind if misalignment occurs. Remove and repo- 
sition governor body if necessary. 

(9) Verify that shaft bore in governor body and 
output shaft are aligned. 

(10) Verify that governor valve will be indexed 
with spotface in output shaft. Reposition valve, shaft 
and body if necessary. 
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(11) Install an E-clip on one end of governor valve 
shaft. Be sure rounded side of E-clip is facing out 
(away from weight). 

(12) Insert governor valve shaft through governor 
weight. Be sure shaft slides freely in bore. 

(13) Install governor valve on shaft and in gover- 
nor body bore. 

(14) Install remaining E-clip on governor valve 
shaft. Be sure rounded side of E-clip is facing out 
(away from valve). 


VALVE BODY 


Remove the valve body from the transmission, 
refer to the Removal and Installation procedures sec- 
tion of this group. 


DISASSEMBLE 


CAUTION: Do not clamp any part of the valve body 
assembly (Fig. 49) in a vise. This practice will dis- 
tort the valve body and transfer plate resulting in 
valve bind. Slide valves and plugs out carefully. Do 
not use force at any time. The valves and vaive 
body will be damaged if force is used. Also tag or 
mark the valve body springs for reference as they 
are removed. Do not allow them to become inter- 
mixed. 


(1) Remove screws attaching adjusting screw 
bracket to valve body and transfer plate. Hold 
bracket firmly against spring force while removing 
last screw. 





7 


J9521-23 


INNER 
WEIGHT 


Fig. 48 Governor Weights 
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(2) Remove adjusting screw bracket, line pressure 
adjusting screw, pressure regulator spring and switch 
valve spring (Fig. 50). Do not remove throttle 
pressure adjusting screw from bracket and do 
not disturb adjusting screw settings during 
removal. | | 

(3) Secure detent ball and spring in housing with 
retainer tool 6583 (Fig. 51). 

(4) Remove manual shaft E-clip and washer (Fig. 52). 

(5) Pull manual shaft and park rod assembly 
upward out of valve body and off throttle lever (Fig. 
52). bat 
(6) Remove Retainer Tool 6583. Then remove and 
retain detent ball and spring. 

(7) Remove throttle lever (Fig. 52). 
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Fig. 49 Valve Body Assembly 
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Fig. 51 Securing Detent Ball And Spring With 
Retainer Tool 
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Fig. 52 Removing Manual And Throttle Levers 


(8) Remove park rod E-clip and separate rod from 
manual lever (Fig. 53). 

(9) Remove screws attaching converter clutch mod- 
ule to valve body and remove module and connecting 
tube (Fig. 54). 

(10) Turn valve body over so transfer plate is fac- 
ing upward (Fig. 55). With valve body in this posi- 
tion, valve body check balls will remain in place and 
not fall out when transfer plate is removed. 

(11) Remove screws attaching transfer plate to 
valve body (Fig. 55). — 

(12) Remove transfer plate and separator plate 
from valve body. Note position of filter and clutch 
solenoid for reference (Fig. 56). Remove valve body 
check balls. Note that check balls will be steel on 
very early production models, or plastic on later pro- 
duction models. 

(13) Position transfer plate on bench so separator 
plate, filter and lockup solenoid are facing up. This 
will avoid having rear clutch and rear servo check 
balls fall out when plates are separated. 

(14) Remove screws attaching separator plate to 
transfer plate. 





DISASSEMBLY AND ASSEMBLY (Continued) 


(15) Remove converter clutch solenoid from separa- 
tor plate (Fig. 57). A T25 torx bit is required to 
remove solenoid attaching screw. 
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Fig. 53 Park Rod Removal 


MODULE —“oo Ge" 
AND CONNECTING TUBE i 


J9121-178 


Fig. 54 Clutch Module And Connecting Tube 
Removal/installation 


(16) Note position of filter, solenoid and rear 
clutch/rear servo check balls for assembly reference 
(Fig. 58). Clutch and servo check balls will be steel 
on some early models and plastic on later production 
models. 

(17) Remove shuttle valve end plate (Fig. 59). 

(18) Remove shuttle valve E-clip and remove sec- 
ondary spring and spring guides from end of valve 
(Fig. 59). 

(19) Remove governor valve end plate (Fig. 60). 

(20) Remove switch valve and pressure regulator 
valve from valve body (Fig. 60). 

(21) Remove throttle valve and spring, kickdown 
valve and detent and manual valve from valve body 
(Fig. 60). 


(22) Remove 1-2 and 2-3 shift valve governor plugs 


from valve body (Fig. 60). 
(23) Remove shuttle valve throttle plug, primary 
spring and shuttle valve from valve body (Fig. 60). 
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Fig. 57 Converter Clutch Solenoid Removal 
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Fig. 59 Shuttle Valve E-Clip And Secondary Spring 
Location 
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Fig. 60 Control Valves And Governor Plugs 
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Fig. 61 Shift Valves And Pressure Regulator Plugs 


(24) Remove 1-2 shift control valve and spring 
from valve body (Fig. 61). 

(25) Remove 2-3 shift valve and spring from valve 
body (Fig. 61). 

(26) Remove 1-2 shift valve and spring from valve 
body (Fig. 61). | 

(27) Remove regulator valve end plate (Fig. 61). 

(28) Remove regulator valve line pressure plug, 
pressure plug sleeve, throttle pressure plug and 
spring (Fig. 61). | 


ASSEMBLE VALVE BODY—30RH 


CAUTION: Do not force valves or plugs into place 
during reassembly. If the valve body bores, valves 
and plugs are free of distortion or burrs, the valve 
body components should all slide into place easily. 


In addition, do not overtighten the transfer plate 
and valve body screws during reassembly. Over- 
tightening can distort the valve body resulting in 
valve sticking, cross leakage and unsatisfactory 


operation. Tighten valve body screws to recom- 


mended torque only. 


(1) Lubricate valve body bores, valves and plugs 
with Mopar ATF Plus transmission fluid. 

(2) Insert rear clutch and rear servo check balls in 
transfer plate (Fig. 62). 

(3) Install filter screen in separator plate (Fig. 62). 

(4) Align and install separator plate on transfer 


plate. Verify check ball position before installing sep- 


arator plate on transfer plate. 
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Fig. 62 Valve Body Components 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(5) Install new O-ring on converter clutch solenoid 
and insert solenoid in separator plate (Fig. 63). Then 
secure solenoid in position with attaching screw. 
Tighten screw to 4 N-m 35 in. lbs.) torque. 

(6) Position valve body so internal passages and 
check ball seats are facing upward. Then install 
check balls in valve body (Fig. 64). There are a total 
of seven check balls; The one large check ball is 
approximately 11/32 inch in diameter. The remaining 
check balls are approximately 1/4 inch in diameter. 
Note that check balls will be steel on some very early 
production models and plastic on later production 
models. _ | 

(7) Align and install assembled transfer and sepa- 
rator plates on valve body. Install and tighten valve 
body screws alternately in a diagonal pattern to 4 
N-m (35 in. lbs.) torque. 

(8) Assemble and install lockup module and com- 
ponents on valve body (Fig. 65). 

(9) Assemble regulator valve line pressure plug, 
sleeve, throttle plug and spring (Fig. 62). Insert 
assembly in valve body and install end plate. Tighten 
end plate screws to 4 N-m (35 in. lbs.) torque. 

(10) Install 1-2 and 2-3 shift valves and springs 
(Fig. 62). 

(11) Install 1-2 shift control valve and spring (Fig. 
62). | 

(12) Install shuttle valve as follows: 

(a) Insert shuttle valve in bore. 

(b) Insert plastic guides in shuttle valve second- 
ary spring. | 

(c) Install spring on end of valve. 

(d) Hold shuttle valve in place. Then compress 
secondary spring and install E-clip in groove at 
end of valve. | 

(e) Verify that spring and E-clip are properly 
seated before proceeding. 

(13) Install shuttle valve cover plate. Tighten end 
plate screws to 4 N-m (35 in. lbs.) torque. — 
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Fig. 63 Installing Converter Clutch Solenoid—30RH 


(14) Install 1-2 and 2-3 valve governor plugs in 
valve body (Fig. 62). Then install shuttle valve pri- 
mary spring and throttle plug. 
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Fig. 64 Correct Position Of Valve Body Check Balls 


(15) Align and install governor plug end plate on 
valve body and install end plate screws. Tighten 
screws to 4 N-m (385 in. lbs.) torque. 

(16) Install manual valve (Fig. 62). 

(17) Install throttle valve and spring. Then install 
kickdown valve and detent (Fig. 62). 

(18) Install pressure regulator valve and. switeh 
valve in valve body. 

(19) Install manual lever detent spring in housing. 
Place detent ball on end of spring and push ball and 
spring into housing. Secure ball and spring with 
Detent Retainer 6583 (Fig. 66). . 

(20) Insert line pressure adjusting screw in Bait: 
ing screw bracket. 

(21) Install spring on end of line pressure regula- 
tor valve. 

(22) Install switch valve spring on tang at end of 
adjusting screw bracket. 7 

(23) Position adjusting screw bracket on valve 
body. Align valve springs and press bracket into 
place. Install short, upper bracket screws first and 
long bottom screw last. Verify that valve springs and 
bracket are properly aligned. Then tighten all three 
bracket screws to 4 N-m (85 in. lbs.) torque. 

(24) Install module and connecting tube. Be sure 
long end of tube goes to module. Tighten module 
screws to 4 N-m (35 in. lbs.) torque. 

(25) Install throttle lever in valve spay. Then 
install manual lever over throttle lever and: start 
manual lever into valve body. 

(26) Align manual lever detent with detent ball 
and align lever arm with manual valve. Hold throttle 
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Fig. 65 Converter Clutch Module Components 


lever upward. Then press down on manual lever 
until lever is fully seated. 

(27) Install manual lever seal, washer and retain- 
ing E-clip. 

(28) Lubricate shaft of manual lever with light 
coat of petroleum jelly. This will help protect seal lip 
when manual shaft seal is installed. 

(29) Verify that throttle lever is aligned with end 
of kickdown valve stem and that manual lever arm is 
engaged in manual valve (Fig. 67). 

(30) If line pressure and/or throttle pressure 
adjustment screw settings were not disturbed, con- 
tinue with overhaul or reassembly. However, if 


adjustment screw settings were moved or changed, 
readjust as described in Valve Body Control Pressure 
Adjustment procedure. 
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Fig. 66 Park Rod Install 


Fig. 67 Manual And Throttle Lever Alignment 
TRANSMISSION 


DISASSEMBLE 

(1) Drain fluid from transmission. 

(2) Remove transmission from vehicle. 

(3) Install a suitable tail shaft housing plug to 
avoid contaminating internal components with clean- 
ing solvents. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(4) Clean exterior of transmission with suitable 
solvent or pressure washer. 

(5) Remove torque converter from front of trans- 
mission. 

(6) Remove throttle and shift levers from valve 
body manual shaft and throttle lever shaft. 

(7) Mount transmission in repair stand C-3750-B 
or similar type stand (Fig. 68). 

(8) Remove extension housing. 

(9) Remove fluid pan. 

(10) Remove park/neutral position switch and seal 
(Fig. 69). 

(11) Remove valve body. 

(12) Remove accumulator spring and piston (Fig. 
70). 
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Fig. 68 Repair Stand 
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Fig. 69 Park/Neutral Position Switch 
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(13) Remove front band reaction pin access plug 
(Fig. 71). Plug is accessible through converter hous- 
ing. Use 1/4 inch drive extension to remove plug as 
shown. | 
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Fig. 70 Accumulator Piston And Spring 
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Fig. 71 Front Band Reaction Pin Access Plug 


(14) Loosen front band adjusting screw lock nut 
(Fig. 72) 4-5 turns. Then tighten band adjusting 
screw until band is tight around front clutch retainer. 
This prevents front/rear clutches from coming out 
with pump and possibly damaging clutch or pump 
components. 

(15) Remove oil pump bolts. 
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Fig. 72 Front Band Adjusting Screw Lock Nut 
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Fig. 73 Oil Pump/Reaction Shaft Support 


(17) Bump slide hammer weights outward to 
remove pump and reaction shaft support assembly 
from case (Fig. 73). 

(18) Loosen front band adjusting screw until band 
is completely loose. 

(19) Squeeze front band together and remove band 
strut (Fig. 74). 
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Fig. 74 Front Band Strut 


(20) Remove front band reaction pin with pencil 
magnet. Pin is accessible from converter housing side 
of case (Fig. 75). | 

(21) Remove front band lever (Fig. 76). 

(22) Slide front band rearward and onto driving 
shell. Band will not be removed until after front/rear 





clutch removal. | : ss a | _* - J9121-124 
(23) Remove front and rear clutch units as assem- 3 = 
bly. Grasp input shaft, hold clutch units together and Fig. 77 Front/Rear Clutch Assemblies 


remove them from case (Fig. 77). 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(24) Lift front clutch off rear clutch (Fig. 78). Set 
clutch units aside for overhaul. 
(25) Remove output shaft thrust washer from out- 
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Fig. 78 Separating Front Clutch From Rear Clutch 


(26) Remove output shaft thrust plate from output 
shaft hub (Fig. 79). 
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Fig. 79 Output Shaft Thrust Plate 


(27) Slide front band off driving shell (Fig. 80) and 
remove band from case. | 

(28) Remove governor body and park gear from 
output shaft. 

(29) Remove output shaft and planetary geartrain 
as assembly (Fig. 81). Support geartrain with both 
hands during removal. Do not allow machined sur- 
faces on output shaft to become nicked or scratched. 
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Fig. 81 Planetary Geartrain 


(30) Loosen rear band adjusting screw 4-5 turns 
(Fig. 82). 

(31) Remove snap ring that secures low-reverse 
drum to rear support hub, however do not remove 
drum at this time (Fig. 83). 

(32) Remove rear band upper and lower reaction 
pins with parallel jaw snap ring pliers (Fig. 84). 
Spread plier jaws in pin bore to grip pin. Then twist 
and pull pins to remove them as shown. 

(33) Remove rear band lever and strut. 

(34) Mark position of rear support for assembly 
reference (Fig. 85). Use scriber or center punch to 
mark case and support. 
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(35) Remove rear support bolts and remove sup- 
port from low-reverse drum and case (Fig. 86). Keep 
rear support bolts together for assembly reference. 

(86) Remove bolts attaching overrunning clutch 
cam to case (Fig. 87). 
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Fig. 83 Low-Reverse Drum Snap Ring 


(37) Remove low-reverse drum and overrunning 
clutch as assembly. Slide drum and clutch through 
rear band and out of case. Set drum and clutch 
assembly aside for cleaning and inspection. 

(38) Remove rear band from case. 

(39) Compress front servo rod guide about 1/8 in. 
with large C-clamp and Tool C-4470, or Spring Com- 
pressor Tool C-3422-B (Fig. 88). 

(40) Remove front servo rod guide snap ring (Fig. 
88). Exercise caution when removing snap ring. 
Servo bore can be scratched or nicked if care is 
not exercised. 

(41) Remove compressor tools and remove front 
servo rod guide, spring and servo piston. 

(42) Compress rear servo spring retainer about 
1/16 in. with C-clamp and Tool C-4470 or SP-5560 





PARALLEL 
ZB JAW 
SNAP RING 









REAR BAND 
LEVER PIVOT 


J9421-172 


a Jn 





Fig. 84 Rear Band Pivot And Reaction Pins 
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Fig. 85 Marking Rear Support To Aid Assembly 
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Fig. 86 Rear Support 


(Fig. 89). Valve Spring Compressor C-3422-B can also 
be used to compress spring retainer. : 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 87 Overrunning Clutch Cam Bolt Locations 


(43) Remove rear servo spring retainer snap ring. 
Then remove compressor tools and remove rear servo 
spring and piston. 
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Fig. 88 Compressing Front Servo Rod Guide 
TRANSMISSION ASSEMBLE 


SERVO INSTALLATION 


(1) Install rear servo piston, spring and spring 
retainer. Compress rear servo spring and retainer 
with Compressor Tool C-3422-B (Fig. 89) or a large 
C-clamp. 

(2) Install front servo piston, spring and rod guide. 
Compress front servo rod guide with Valve Spring 
Compressor C-3422-B and install servo snap ring 
(Fig. 88). 
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Fig. 89 Compressing Rear Servo Spring 


OVERRUNNING CLUTCH INSTALLATION 

(1) Examine bolt holes in overrunning clutch cam. 
Note that one hole is not threaded (Fig. 90). This 
hole must align with blank area in clutch cam bolt 
circle (Fig. 91). 
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Fig. 90 Location Of Non-Threaded Hole In 
Cam 


(2) Mark location of non threaded hole in clutch 
cam and blank area of case with paint stripe (Fig. 
92). : 

(3) Align and install overrunning clutch cam in 
case (Fig. 92). Be sure cam is correctly installed. 
Bolt holes in cam are slightly countersunk on 
one side. This side of cam faces rearward 
(toward rear support). | 

(4) Partially install overrunning clutch in cam 
(Fig. 92). 

(5) Verify that non threaded hole in clutch cam is 
properly aligned (Fig. 92). Check alignment by 
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Fig. 91 Location Of Blank Area In Clutch Cam Seat 
Of Case 


threading a clutch cam bolt into each hole. Adjust 
cam position if necessary before proceeding. 

(6) Seat overrunning clutch in clutch cam after 
verifying correct cam alignment. 

(7) Install overrunning clutch cam bolts. Clutch 
cam bolts are shorter than rear support bolts. 
Tighten cam bolts to 17 N-m (150 in. lbs. or 18 ft. 
Ibs.) torque. 

(8) Lubricate overrunning clutch rollers, springs 
and cam with ATF Plus transmission fluid. 
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Fig. 92 Overrunning Clutch Cam Alignment 


Rear Band, Low-Reverse Drum And Rear Support 
Installation | 

The 30RH transmission has a single wrap band 
and a pivot pin (Fig. 93). The band lever pivots 
against a lug on the band. The reaction pin functions 
as the stop, or locating mechanism for the band 
lower lug. 


AUTOMATIC TRANSMISSION—30RH — 
DISASSEMBLY AND ASSEMBLY (Continued) 


- XJ 





(1) Assemble band and link. Verify that notch in 
one side of link is toward band (Fig. 93). 
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Fig. 93 Rear Band 
(2) Position band and link in case (Fig. 94). 





Fig. 94 Rear Band Positioned In Case 


(3) Slide low-reverse drum through band (Fig. 95). 
Tilt drum slightly and start clutch race into overrun- 
ning clutch rollers. 

(4) Rotate drum clockwise and push drum inward 
until race is seated in overrunning clutch. 

(5) Install rear band lever and pivot pin. Verify 
lever pivot pin is fully seated in the case. 


LOW-REVERSE 





Fig. 95 Low-reverse Drum and Band Lever 
Installation | 


(6) Hold low-reverse drum in position and install 
rear support (Fig. 96). 

(7) Align support with punch marks made during 
disassembly. 

(8) Install and tighten rear support bolts to 17 
N-m (150 in. lbs.) torque. 
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Fig. 96 Rear Support 


(9) Install snap ring that retains low-reverse drum 
to hub of rear support (Fig. 97). 
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Fig. 97 Low-Reverse Drum Snap Ring 


PLANETARY GEARTRAIN AND OUTPUT SHAFT INSTALLATION 

(1) Lubricate output shaft, rear support bore and 
low-reverse drum hub with transmission fluid. 

(2) Install assembled output shaft and planetary 
geartrain in case (Fig. 98). 

(3) Align drive lugs on rear planetary gear with 
slots in low-reverse drum (Fig. 99). Then seat plane- 
tary assembly in drum. 


GOVERNOR AND PARK GEAR INSTALLATION 

(1) Lubricate governor components and park gear 
seal rings with Mopar ATF Plus. 

(2) Install governor filter in park gear and install 
governor body on gear. Align governor body on gear 
using marks made at disassembly. 

(3) Install new seal rings on hub of park gear if 
necessary. Be sure ring with hooked ends is properly 
connected. a 
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Fig. 98 Output Shaft And Planetary Geartrain — | 


LOW-REVERSE : REAR | 
ZY, SG PLANETARY GEAR 





, i 


Fig. 99 Aligning/Seating Rear Planetary In Low- 
Reverse Drum 


(4) Align and install governor/park gear assembly 
on output shaft as follows: 

(a) Note that output shaft in current trans- 
mission is spotfaced for governor valve end 
clearance (Fig. 100). Shaft must be indexed so 
that small end of governor valve will seat in 
this spotface. Install governor body and park 

_as follows to ensure proper alignment and 
operation. | 

(b) Rotate output shaft until spotface (at gover- 
nor valve shaft hole) is facing upward (Fig. 100). 

(c) Position valve bore in governor body over 
spotface on output shaft. Then align valve shaft 
holes in governor body and output shaft. 

(d) Align splines in output shaft and park gear 
hub. 
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Fig. 100 Governor Valve And Output Shaft Spotface 
Alignment 


(e) Carefully push assembly into place in rear 
support (Fig. 101). 
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Fig. 101 Governor Body And Park Gear 


(f) Verify that governor valve shaft holes in out- 
put shaft and governor body are still in alignment. 
Reposition governor body and park gear if align- 
ment is not correct. 

(g) Tighten bolts attaching governor body to 
park gear to 11 N-m (95 in. lbs.) torque. 

(5) Install first E-clip on governor valve shaft. 
Then install governor valve and shaft in governor 
body (Fig. 102). Be sure valve shaft moves freely 
in valve and in output shaft. If valve shaft 
binds, governor/park gear is misaligned. 

(6) Rotate output shaft until opposite end of gover- 
nor valve shaft is facing upward. Then install 
remaining E-clip on governor valve shaft (Fig. 103). 
Be very sure both E-clips are firmly seated on 
shaft. 

(7) Install governor body-park gear retaining snap 
rings and washer on output shaft as follows: 
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Fig. 103 Securing Governor Valve Shaft With New 
E-Clip 


(a) On models with single snap ring, install snap 
ring. Be sure ring is seated in shaft. 

(b) On models with thrust washer and two snap 
rings, install thin snap ring first. Then install 
thrust washer second, and thick snap ring last 
(Fig. 104). 

(c) Verify correct position of snap rings. Be sure 
flat side of each snap ring is toward governor 
body. | | 
(8) Tighten bolts that attach governor body to park 

gear to 11 N-m (95 in. lbs.). 7 


FRONT/REAR CLUTCH INSTALLATION 
(1) Install output shaft thrust plate on shaft hub 
(Fig. 105). Use petroleum jelly to hold thrust plate in 
place. | 
(2) Check input shaft seal rings (Fig. 106). Verify 
that diagonal-cut ends of Teflon™ seal ring are prop- 
erly joined and ends of metal ring are correctly 
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Fig. 104 Governor Body/Park Gear Retaining Snap 
Rings And Thrust Washer Position 
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Fig. 105 Output Shaft Thrust Plate 


hooked together. Also be sure rings are installed in 
sequence shown. 

(3) Check rear clutch thrust washer. Use addi- 
tional petroleum jelly to hold washer in place if nec- 
essary. 

(4) Align clutch discs in front clutch and install 
front clutch on rear clutch (Fig. 107). Rotate front 
clutch retainer back and forth until completely 
seated on rear clutch. 

(5) Coat output shaft thrust washer with petro- 
leum jelly. Then install washer in rear clutch hub 
(Fig. 108). Use enough petroleum jelly to hold washer 
in place. Be sure grooved side of washer faces 
rearward (toward output shaft) as shown. Also 
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Fig. 106 Input Shaft Seal Ring Location — 
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Fig. 107 Assembling Front And Rear Clutch Units 


note that washer only fits one way in clutch 
hub. 
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Fig. 108 Output Shaft Thrust Washer 
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(6) Align drive teeth on rear clutch discs with 
small screwdriver (Fig. 109). This will make installa- 
easier. 
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Fig. 109 Aligning Rear Clutch Disc Lugs 


(7) Raise front end of transmission upward as far 
as possible and support case with wood blocks. Front/ 
rear clutch and oil pump assemblies are easier to 
install if transmission is as close to upright position 
as possible. 

(8) Install front and rear clutch units as assembly 
(Fig. 110). Align rear clutch with front annulus gear 
and install assembly in driving shell. Be sure out- 
put shaft thrust washer and thrust plate are 
not displaced during installation. 
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Fig. 110 Installing Front/Rear Clutch 


(9) Carefully work assembled clutches back and 
forth to engage and seat rear clutch discs on front 


— XJ 


annulus gear. Verify that front clutch drive lugs are 
fully engaged in slots of driving shell after installa- 
tion. 


FRONT BAND AND OIL PUMP INSTALLATION 


(1) Slide front band over front clutch retainer (Fig. 
111). 

(2) Insert front band reaction pin part way into 
case (Fig. 111). 
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Fig. 111 Installing Front Band And Reaction Pin 


(3) Install front band lever, strut, lever pin and 
adjusting screw (Fig. 112). 
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Fig. 112 Front Band Linkage Installation 


(4) Tighten front band adjusting screw until band 
just grips clutch retainer. Verify that front/rear 
clutches are still seated before continuing. 

(5) Coat band lever pin access plug with sealer 
and install plug in converter housing (Fig. 113). 

(6) Verify that reaction shaft support hub seal 
rings are hooked together (Fig. 114). 

(7) Coat front clutch thrust washer with petroleum 
jelly to hold it in place. Then install washer over 
reaction shaft hub and seat it on pump (Fig. 115). 
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Fig. 114 Reaction Shaft Support Seal Rings 


CAUTION: The thrust washer bore (I.D.), is cham- 
fered on one side. Make sure the chamfered side is 
installed so it faces the pump. 
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Fig. 115 Front Clutch Thrust Washer Installation 


(8) Thread two Pilot Stud Tools C-3288-B into bolt 
holes in oil pump flange (Fig. 116). 

(9) Align and install oil pump gasket (Fig. 116). 

(10) Lubricate oil pump seals with Mopar Door- 
Ease, or Ru-Glyde, Door Eze, or ATF Plus. 
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(11) Install oil pump (Fig. 117). Align and position 
pump on pilot studs. Slide pump down studs and 
work it into front clutch hub and case by hand. Then 
install two or three pump bolts to hold pump in 
place. 

(12) Remove pilot stud tools and install remaining 
oil pump bolts. Tighten bolts alternately in diagonal 
pattern to 20 N-m (15 ft. Ibs.). 
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Fig. 116 Installing Pilot Studs And Oil Pump Gasket 
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Fig. 117 Installing Oil Pump And Reaction Shaft 
Support 


CHECKING INPUT SHAFT END PLAY 


(1) Measure input shaft end play (Fig. 118). 

(2) Attach dial indicator to converter housing. 
Position indicator plunger against input shaft and 
zero indicator. 
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(3) Move input shaft in and out and record read- 
ing. End play should be 0.56 - 2. 31 mm (0.022 - 0.091 
in.). 

(4) If end play is incorrect, transmission is incor- 
rectly assembled, or output shaft thrust washer 
and/or thrust plate are worn and need to be changed. 
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Fig. 118 Checking Input Shaft End Play 


VALVE BODY INSTALLATION 

(1) Install new manual lever shaft seal in case. 
Use 15/16 deep well socket to install seal. 

(2) Make sure neutral switch has not been 
installed in case. Remove switch if necessary as it 
will interfere with valve body installation. 

(3) Install new seal rings on accumulator piston 
(Fig. 119). Lubricate accumulator piston, seals and 
accumulator bore with transmission fluid. 

(4) Install accumulator piston and spring (Fig. 119) 
in case. 
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Fig. 119 Installing Accumulator Piston And Spring 


(5) Place valve body manual lever in low to move 
park lock rod rearward. 

(6) Position valve body on case. Work park rod 
past sprag and install valve body-to-case bolts finger 
tight. | 

(7) Install park/neutral position switch in case. 
Tighten switch to 34 N-m (25 ft. lbs.) torque. 

(8) Align valve body on case (Fig. 120). 
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(9) Install and tighten valve body-to-case bolts 
alternately and evenly to 12 N-m (105 in. lbs.) 
torque. Start at center and work outward when tight- 
ening bolts. Do not overtighten valve body bolts. 
This could result in distortion and cross leak- 
age after installation... | 

(10) Connect converter clutch solenoid wire to case 
connector (Fig. 120). 
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Fig. 120 Valve Body Installation 


(11) Install new filter on valve body (Fig. 121). 
Tighten filter screws to 4 N-m (85 in. lbs.). 
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Fig. 121 Fluid Filter Installation 


BAND ADJUSTMENT AND OIL PAN INSTALLATION 


Refer to the Adjustment section of this group for 
proper band adjustment procedures. 

Refer to the Service Procedures section of this 
eroup for proper fluid pan installation procedures. 


EXTENSION HOUSING, CONTROL LEVER AND eevee 
INSTALLATION 

(1) Install throttle valve and ieonemission shift 
levers on manual valve shaft. Tighten lever clamp 
screws securely. 


XJ 


DISASSEMBLY AND ASSEMBLY (Continued) 


(2) Position new extension housing gasket on 
transmission case. Use petroleum jelly to hold gasket 
in place. | 

(3) Install new rear seal in extension housing if 
required. — | 

(4) Install extension housing on transmission case. 
Tighten housing fasteners to 33 N-m (24 ft. lbs.). Be 
sure park lock rod is properly engaged in sprag 
beforehand. 

(5) Lubricate converter hub with transmission 
fluid and carefully install converter. Turn converter 
back and forth until seated. 

(6) Secure converter in oil pump before mounting 
transmission on jack and before moving transmission 
back under vehicle. Use metal strapping, C-clamp, or 
locking pliers to hold converter in place. Attach hold- 
ing tool to converter housing. 


OVERRUNNING CLUTCH/LOW-REVERSE DRUM 


DISASSEMBLE — 

If the clutch assembly came out with the low-re- 
verse drum, thread two clutch cam bolts into the 
cam. Then lift the cam out of the drum with the bolts 
(Fig. 122). Rotate the cam back and forth to ease 
removal if necessary. Remove the clutch roller and 
spring assembly from the race afterward. 
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Fig. 122 Removing Overrunning Clutch From 
Low-Reverse Drum 


OVERRUNNING CLUTCH/LOW-REVERSE 
DRUM, ASSEMBLE 

(1) Assemble clutch rollers and springs in retainer 
if necessary (Fig. 123). 

(2) Install overrunning clutch roller, spring and 
retainer assembly in clutch cam (Fig. 124). 

(3) Temporarily assemble and check overrunning 
clutch operation as follows: 

(a) Assemble cam and clutch. 
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Fig. 123 Overrunning Clutch Rollers, Springs, 
Retainer 
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Fig. 124 Assembling Overrunning Clutch And Cam 


(b) Install clutch assembly on low-reverse drum 
with twisting motion (Fig. 125). 

(c) Install drum-clutch assembly in case and 
install clutch cam bolts. 

(d) Install rear support and support attaching 
bolts. 

(e) Check low-reverse drum rotation. Drum 
should rotate freely in clockwise direction 
and lock when turned in counterclockwise 
direction (as viewed from front of case). 

(4) Note component position for assembly refer- 
ence. Bolt holes in clutch cam are countersunk on 
one side, Be sure this side of cam will face rearward 
when installed (Fig. 126). | 

(5) Remove rear support, overrunning clutch and 
low-reverse drum. Set components aside for final 
assembly. If overrunning clutch will be installed 
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Fig. 125 Temporary Assembly Of Clutch And Drum 
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Fig. 126 Assembled Overrunning Clutch 


before final assembly, install cam only as 
described in ‘Transmission Assembly And 
Adjustment section. Clutch cam must be prop- 
erly indexed in case to fit and operate properly. 


FRONT SERVO PISTON 


DISASSEMBLE 
(1) Remove seal ring from rod guide (Fig. 127). 
(2) Remove small snap ring from servo piston rod. 
Then remove piston rod, spring and washer from pis- 
ton. 
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(3) Remove and discard servo component O-ring 
and seal rings. 


ASSEMBLE 

Clean and inspect front servo components. 

(1) Lubricate new O-ring and seal rings with 
petroleum jelly and install them on piston, guide and 
rod. | 

(2) Install rod in piston. Install spring and washer 
on rod. Compress spring and install snap ring (Fig. 
127). | 

(3) Set servo components aside for installation dur- 
ing transmission reassembly. 
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Fig. 127 Front Servo 
REAR SERVO PISTON 


DISASSEMBLE 

(1) Remove small snap ring and remove plug and 
spring from servo piston (Fig. 128). 

(2) Remove and discard servo piston seal ring. 

(3) Lubricate piston and guide seals with petro- 
leum jelly. Lubricate other servo parts with Mopar 
ATF Plus transmission fluid. 


ASSEMBLE 

(1) Install new seal ring on servo piston. 

(2) Assemble piston, plug, spring and new snap 
ring. 

(3) Lubricate piston seal lip with petroleum jelly. 

(4) Set servo components aside for assembly instal- 
lation. | 


OIL PUMP AND REACTION SHAFT SUPPORT 


DISASSEMBLE 

(1) Remove seal ring from housing and reaction 
shaft support (Fig. 129). 

(2) Mark pump housing and support assembly for 
alignment reference. 
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Fig. 128 Rear Servo Components 
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Fig. 129 Removing Pump Seal Ring 


(3) Loosen bolts that attach pump body to support 
(Fig. 130). 
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Fig. 130 Loosening Pump Support Bolts 
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(4) Remove pump-to-support bolts and separate 
support from pump housing (Fig. 131). 

(5) Remove inner and outer gears from reaction 
shaft support (Fig. 132). | 

(6) If pump seal was not removed during transmis- 
sion disassembly, remove seal with punch and ham- 
mer. 

(7) Remove front clutch thrust washer from sup- 
port hub (Fig. 133). 
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Fig. 131 Separating Pump Housing From Reaction 
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Fig. 132 Pump Gear Removal 


OIL PUMP BUSHING REPLACEMENT 

(1) Remove pump bushing with Tool Handle 
C-4171 and Bushing Remover SP-3551 (Fig. 134). 

(2) Install new pump bushing with Tool Handle 
C-4171 and Bushing Installer SP-5117 (Fig. 134). 
Bushing should be flush with pump housing bore. 

(3) Stake new pump bushing in two places with 
blunt punch (Fig. 135). Remove burrs from stake 
points with knife blade afterward. 
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Fig. 133 Oil Pump And Reaction Shaft Support Components 
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Fig. 135 Staking Oil Pump Bushing 
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Fig. 134 Removing Oil Pump Bushing 
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REACTION SHAFT SUPPORT BUSHING REMOVAL 

(1) Assemble Bushing Remover Tools SP-1191, 
3633 and 5324 (Fig. 136). Do not clamp any part 
of reaction shaft or support in vise. 

(2) Hold Cup Tool SP-3633 firmly against reaction 
shaft and thread remover SP-5324 into bushing as 
far as possible by hand. Then thread remover tool 3-4 

additional turns into bushing with a wrench. 

(3) Turn remover tool hex nut down against 
remover cup to pull bushing from shaft. Clean all 
chips from shaft after bushing removal. 

(4) Lightly grip old bushing in vise or with pliers 
and back remover tool out of bushing. 

(5) Assemble Bushing Installer Tools C-4171 and 
SP-5325 (Fig. 136). 

(6) Slide new bushing onto Installer Tool SP-5325. 

(7) Position reaction shaft support upright on a 
clean smooth surface. 

(8) Align bushing in bore. Then tap bushing into 
place until Bushing Installer SP-5325 bottoms. 

(9) Clean reaction shaft support thoroughly after 
installing bushing. 
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Fig. 136 Replacing Reaction Shaft Support Bushing 


OIL PUMP AND REACTION SHAFT SUPPORT 
ASSEMBLE 

(1) Lubricate gear bore in pump housing with 
transmission fluid. 

(2) Lubricate pump gears with transmission fluid. 

(3) Support pump housing on wood blocks (Fig. 
137). 

(4) Install outer gear in pump housing (Fig. 137). 
Gear can be installed either way (it is not a one-way 
fit). 

(5) Install pump inner gear (Fig. 138). 


CAUTION: The pump inner gear is a one way fit. 
The bore on one side of the gear inside diameter 
(I.D.) is chamfered. Be sure the chamfered side 
faces forward (to front of pump). 
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Fig. 137 Supporting Pump And Installing Outer Gear 


INNER 
GEAR 





J9321-465 


Fig. 138 Pump Inner Gear Installation 


(6) Install new thrust washer on hub of reaction 
shaft support. Lubricate washer with transmission 
fluid or petroleum jelly. | 

(7) If reaction shaft seal rings are being replaced, 
install new seal rings on support hub (Fig. 139). 
Lubricate seal rings with transmission fluid or petro- 
leum jelly after installation. Squeeze each ring until 
ring ends are securely hooked together. 


CAUTION: The reaction shaft support seal rings 
will break if overspread, or twisted. If new rings are 
being installed, spread them only enough for instal- 
lation. Also be very sure the ring ends are securely 
hooked together after installation. Otherwise, the 
rings will either prevent pump installation, or break 
during installation. 


(8) Install reaction shaft support on pump housing 
(Fig. 140). | 

(9) Align reaction support on pump housing. Use 
alignment marks made at disassembly. Or, rotate 
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Fig. 139 Hub Seal Ring Position 


support until bolt holes in support and pump housing 
are all aligned (holes are offset for one-way fit). 


REACTION 
SHAFT 
SUPPORT 





PUMP 





SSN j9321-221 
Fig. 140 Assembling Reaction Shaft Support And 


Pump Housing 


(10) Install all bolts that attach support to pump 
housing. Then tighten bolts finger tight. 

(11) Tighten support-to-pump bolts to required 
torque as follows: 
(a) Reverse pump assembly and install it in 
transmission case. Position pump so bolts are fac- 
ing out and are accessible. 
(b) Secure pump assembly in case with 2 or 3 
bolts, or with pilot studs. 
(c) Tighten support-to-pump bolts to 20 N-m (15 
ft. Ibs.). 
(d) Remove pump assembly from transmission 
case. | | 
(12) Install new oil seal in pump with Special Tool 
C-4193 and Tool Handle C- 4171 (Fig. 141). Be sure 
seal lip faces inward. 

(13) Install new seal ring around pump housing. 
Be sure seal is properly seated in groove. 

(14) Lubricate lip of pump oil seal and O-ring seal 
with transmission fluid. 


FRONT CLUTCH 


DISASSEMBLE 
(1) Remove waved snap ring and remove pressure 
plate, clutch plates and clutch discs (Fig. 142). 
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Fig. 141 Pump Oil Seal Installation 


(2) Compress clutch piston spring with Compressor 
Tool C-3575-A (Fig. 143). Be sure legs of tool are 
seated squarely on spring retainer before compress- 
ing spring. 

(3) Remove retainer snap ring and remove com- 
pressor tool. 

(4) Remove spring retainer and clutch spring. Note 
position of retainer on spring for assembly reference. 

(5) Remove clutch piston from clutch retainer. 
Remove piston by rotating it up and out of retainer. 

(6) Remove seals from clutch piston and clutch 
retainer hub. Discard both seals as they are not reus- 
able. 


ASSEMBLE 

(1) Soak clutch discs in transmission fluid while 
assembling other clutch parts. 

(2) Install new seals on piston and in hub of 
retainer. Be sure lip of each seal faces interior of 
clutch retainer. 

(3) Lubricate lips of piston and retainer seals with 
liberal quantity of Mopar Door Ease, or Ru-Glyde. 
Then lubricate retainer hub, bore and piston with 
light coat of transmission fluid. 

(4) Install clutch piston in retainer (Fig. 144). Use 
twisting motion to seat piston in bottom of retainer. A 
thin strip of plastic (about 0.020" thick), can be used 
to guide seals into place if necessary. 


CAUTION: Never push the clutch piston straight 
in. This will fold the seals over causing leakage and 
clutch slip. In addition, never use any type of metal 
tool to help ease the piston seals into place. Metal 
tools will cut, shave, or score the seals. | 


(5) Position spring in clutch piston (Fig. 145). 

(6) Position spring retainer on top of piston spring 
(Fig. 146). Make sure retainer is properly 
installed. Small raised tabs should be facing 
upward. Semicircular lugs on underside of 
retainer are for positioning retainer in spring. 

(7) Compress. piston spring and retainer with Com- 
pressor Tool C-3575-A (Fig. 147). Then install new 
snap ring to secure spring retainer and spring. 
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Fig. 142 Front Clutch Components 
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J9121-146 
SPRING RETAINER _ Fig. 144 Front Clutch Piston Installation 
RETAINER \_ SNAP RING A SN2N-147 If clearance is incorrect, clutch discs, plates pressure 


| plates and snap ring may have to be changed. 
Fig. 143 Compressing Front Clutch Piston Spring 


(8) Install clutch plates and discs (Fig. 142). REAR CLUTCH 
Install steel plate then disc until all plates and discs 


are installed. The front clutch uses 4 clutch discs. DISASSEMBLE . 
(9) Install pressure plate and waved snap ring (1) Remove fiber thrust washer from forward side 
(Fig. 142) of clutch retainer. 
(10) Check clutch plate clearance (Fig. 147). Clear- (2) Remove selective clutch pack snap ring (Fig. 


ance should be 1.70 to 3.40 mm (0.067 to 0.134 in.). 14°). 
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Fig. 146 Correct Spring Retainer Installed Position FEELER GAUGE 
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(3) Remove top pressure plate, clutch discs, steel 


plates, bottom pressure plate and wave spring (Fig. Fig. 147 Typical Method Of Measuring Front Clutch 
148). Pack Clearance 
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(4) Remove clutch piston with rotating motion. 7 
(5) Remove and discard piston seals. 
(6) Remove input shaft snap ring (Fig. 149). 
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Fig. 149 Removing/installing Input Shaft Snap Ring 
(7) Press input shaft out of retainer with shop Fig. 151 Rear Clutch Retainer And Input Shaft Seal 


press and suitable size press tool (Fig. 150). Ring Installation 
(8) Remove input shaft front/rear seal rings. 
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| J9121-150 FRONT 
Fig. 150 Pressing Input Shaft Out Of Rear Clutch | ee 
| Retainer (SQUEEZE RING 
ASSEMBLE BEFORE INSTALLATION 
(1) Soak clutch discs in transmission fluid while FOR BETTER FIT) 
assembling other clutch parts. J9121-151 
(2) Install new seal rings on clutch retainer hub ; ; as 
and input shaft if necessary (Fig. 151). Fig. 152 Input Shaft Seal Ring Identification 
(a) Be sure clutch hub seal ring is fully seated in (3) Lubricate splined end of input shaft and clutch 
groove and is not twisted. retainer with transmission fluid. Then press input 
(b) Note that input shaft front seal ring is teflon — shaft into retainer (Fig. 153). 
and rear seal ring is metal (Fig. 152). Be sure (4) Install input shaft snap ring (Fig. 149). 
chamfered ends of teflon ring are properly joined (5) Install new seals on clutch piston. Be sure lip 
and that ends of rear ring are securely hooked _ of each seal faces interior of clutch retainer. 
together. Lubricate both rings with transmission (6) Lubricate lip of piston seals with generous 
fluid after installation. quantity of Mopar Door Ease, or Ru-Glyde. Then 


lubricate retainer hub and bore with light coat of 
transmission fluid. 
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Fig. 153 Pressing Input Shaft Into Rear Clutch 
Retainer 


(7) Install clutch piston in retainer. Use twisting 
motion to seat piston in bottom of retainer. A thin 
strip of plastic (about 0.020” thick), can be used to 
guide seals into place if necessary. 


CAUTION: Never push the clutch piston straight 
in. This will fold the seals over causing leakage and 
clutch slip. In addition, never use any type of metal 
tool to help ease the piston seals into place. Metal 
tools will cut, shave, or score the seals. 


(8) Install piston spring in retainer and on top of 
piston (Fig. 154). Concave side of spring faces down- 
ward (toward piston). 

(9) Install wave spring in retainer (Fig. 154). Be 
sure spring is completely seated in retainer groove. 

(10) Install bottom pressure plate (Fig. 148). 
Ridged side of plate faces downward (toward piston) 
and flat side toward clutch pack. 

(11) Install first clutch disc in retainer on top of 
bottom pressure plate. Then install a clutch plate fol- 
lowed by a clutch disc until entire clutch pack is 
installed (4 discs and 38 plates are required) (Fig. 
148). | 

(12) Install top pressure plate. 

(13) Install selective snap ring. Be sure snap ring 
is fully seated in retainer groove. | 

(14) Measure clutch pack clearance (Fig. 155). 
Clearance should be 0.64 - 1.14 mm (0.025 - 0.045 
in.). If clearance is incorrect, steel plates, discs, snap 
ring and pressure plates may have to be changed. 
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Fig. 154 Piston Spring/Wave Spring Position 


(15) Coat rear clutch fiber thrust washer with 
petroleum jelly and install washer over input shaft 
and into clutch retainer (Fig. 156). Use enough petro- 
leum jelly to hold washer in place. 

(16) Set rear clutch aside for installation during 
final assembly. | | 
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Fig. 155 Typical Method Of Checking Rear Clutch 
Pack Clearance 


PLANETARY GEAR TRAIN/OUTPUT SHAFT 


DISASSEMBLE 
(1) Remove planetary snap ring (Fig. 157). 
(2) Remove front annulus and planetary assembly 


_ from driving shell (Fig. 157). 


(3) Remove snap ring that retains front planetary 
gear in annulus gear (Fig. 158). 
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Fig. 158 Front Planetary Snap Ring Removal 
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Fig. 156 Installing Rear Clutch Thrust Washer 


(4) Remove tabbed thrust washer and _ tabbed 
thrust plate from hub of front annulus (Fig. 159). 
(5) Separate front annulus and planetary gears 


THRUST 
WASHER 


(Fig. 159). 
(6) Remove front planetary gear front thrust 
washer from annulus gear hub. FROM 
(7) Remove front planetary rear thrust washer PLANETARY WASHER 


from driving shell. 
(8) Separate and remove driving shell, rear plane- 
tary and rear annulus from output shaft (Fig. 160). 
(9) Remove tabbed thrust washers from rear plan- 


J9421-177 


Fig. 159 Front Planetary And Annulus Gear 








etary gear. 
(10) Remove snap ring that retains sun gear in Disassembly 
driving shell. Then remove sun gear, spacer and 
thrust plates. REAR 
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DRIVING FRONT ANNULUS : 
AND PLANETARY DRIVING — 
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J9421-175 Fig. 160 Removing Driving Shell, Rear Planetary 
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Fig. 157 Front Annulus And Planetary Assembly 
Flemoval 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 161 Planetary Geartrain Components 
ASSEMBLE washer in place. Also be sure all four washer tabs are 

(1) Lubricate output shaft and planetary components properly engaged in gear slots. 
with transmission fluid. Use petroleum jelly to lubricate (4) Install rear annulus over and onto rear plane- 
and hold thrust washers and plates in position. | tary gear (Fig. 162). 

(2) Assemble rear annulus gear and support if disas- (5) Install assembled rear planetary and annulus 
sembled. Be sure support snap ring is seated and that gear on output shaft (Fig. 163). Verify that assembly 
shoulder-side of support faces rearward (Fig. 162). is fully seated on shaft. 

REAR ANNULUS 
REAR AND PLANETARY GEAR 
ANNULUS ~ ASSEMBLY 
GEAR } 
TABBED 
THRUST | 
WASHER ae | 
___ REAR ! Wy \NOUTPUT 
PLANETARY 2 SHAFT 
39121-156 _ Ny _-§9121-157 


Fig. 162 Assembling Rear Annulus And Planetary Gear Fig. 163 Installing Rear Annulus And Planetary On 


(3) Install rear thrust washer on rear planetary Output Shaft 
gear (Fig. 161). Use enough petroleum jelly to hold 
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(6) Install front thrust washer on rear planetary 






gear (Fig. 164). Use enough petroleum jelly to hold | — 
washer on gear. Be sure all four washer tabs are = 
seated in slots. | —~. 
FRONT oS 
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Fig. 166 Installing Driving Shell Front Thrust Plate 
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GEAR 9121-158 On Sun Gear 
SUN = 
Fig. 164 Installing Rear Planetary Front Thrust DRIVING GEAR 
Washer SHELL 
(7) Install spacer on sun gear (Fig. 165). 
SUN 
GEAR 
REAR 
THRUST 
PLATE J9121-162 
SUN GEAR Fig. 167 Installing Driving Shell Rear Thrust Plate 
SPACER 
— J9121-159 
Fig. 165 Installing Spacer On Sun Gear sda | om 
; . GEAR fa: 


(8) Install thrust plate on sun gear (Fig. 166). Note 
that driving shell thrust plates are interchangeable. 
Use either plate on sun gear and at front/rear of 
shell. 

(9) Hold sun gear in place and install thrust plate 
over sun gear at rear of driving shell (Fig. 167). 

(10) Position wood block on bench and support sun 
gear on block (Fig. 168). This makes it easier to align 
and install sun gear lock ring. Keep wood block | 
handy as it will also be used for geartrain end play DRIVING 


check. SHELL J9121-163 


Fig. 168 Supporting Sun Gear On Wood Block 
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(11) Align rear thrust plate on driving shell and 
install sun gear lock ring. Be sure ring is fully seated 
in sun gear ring groove (Fig. 169). 
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Fig. 169 Installing Sun Gear Lock Ring 


(12) Install assembled driving shell and sun gear 
on output shaft (Fig. 170). 
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DRIVING SHELL 
ASSEMBLY 
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Fig. 170 Installing Assembled Sun Gear And Driving 
Shell On Output Shaft 


(13) Install rear thrust washer on front planetary 
gear (Fig. 171). Use enough petroleum jelly to hold 
washer in place and be sure all four washer tabs are 
seated. 

(14) Install front planetary gear on output shaft 
and in driving shell (Fig. 172). 

(15) Install front thrust washer on front planetary 
gear. Use enough petroleum jelly to hold washer in 
place and be sure all four washer tabs are seated. 

(16) Assemble front annulus gear and support, if 
necessary. Be sure support snap ring is seated. 

(17) Install front annulus on front planetary (Fig. 
72). 
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Fig. 177 Installing Rear Thrust Washer On Front 
Planetary Gear 
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Fig. 172 Installing Front Planetary And Annulus 
Gears 


(18) Position thrust plate on front annulus gear 
support (Fig. 173). Note that plate has two tabs 
on it. These tabs fit in notches of annulus hub. 






THRUST 


J9A421-179 


Fig. 173 Positioning Thrust Plate On Front Annulus 
Support 
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(19) Install thrust washer in front annulus (Fig. SELECTIVE 
174). Align flat on washer with flat on planetary SNAP 
hub. Also be sure washer tab is facing up. RING 

WASHER FRONT 
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Fig. 174 Installing Front Annulus Thrust Washer 


(20) Install front annulus snap ring (Fig. 175). Use 
snap ring pliers to avoid distorting ring during 


installation. Also be sure ring is fully seated. 
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Fig. 175 Installing Front Annulus Snap Ring 


(21) Install planetary selective snap ring with 
snap ring pliers (Fig. 176). Be sure ring is fully 
seated. . 

(22) Turn planetary geartrain assembly over so 
driving shell is facing workbench. Then support 
geartrain on wood block positioned under forward 
end of output shaft. This allow geartrain components 
to move forward for accurate end play check. 

(23) Check planetary geartrain end play with 
feeler gauge (Fig. 177). Gauge goes between shoulder 
on output shaft and end of rear annulus support. 

(24) Geartrain end play should be 0.12 to 1.22 mm 
(0.005 to 0.048 in.). If end play is incorrect, snap ring 
(or thrust washers) may have to be replaced. Snap 


Fig. 176 Installing Planetary Selective Snap Ring 


ring is available in three different thicknesses for 
adjustment purposes. 
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Fig. 177 Checking Planetary Geartrain End Play 
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GOVERNOR AND PARK GEAR 


CLEANING AND INSPECTION 

Thoroughly clean all the governor parts in a suit- 
able cleaning solution but do not use any type of 
caustic cleaning agents. 

The governor weight components (Fig. 178) and the 
governor valve (Fig. 179), must slide freely in their 
bores when clean and dry. Minor surface scratches 
and burrs can be smoothed with crocus cloth 
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Fig. 178 Governor Weights 


The aluminum governor valve and outer weight 
have a hard coating on them. Check condition of this 
coating carefully. Do not reuse either part if the coat- 
ing is damaged. 

Inspect the governor weight spring for distortion. 
Replace the spring, if distorted, collapsed, or broken. 
Clean the filter in solvent and dry it with compressed 
air. Replace the filter, if damaged. Inspect the park 
gear for chipped or worn gear teeth or damaged ring 
grooves. Replace the gear, if damaged. 

Check the teeth on the park gear for wear or dam- 
age. Replace the gear if necessary. Inspect the metal 
seal rings on the park gear hub. Replace the rings 
only if severely worn, or broken. 


EXTENSION HOUSING AND PARK LOCK 


Clean the housing and park lock components in 
solvent and dry them with compressed air. 

Examine the park lock components in the housing. 
If replacement is necessary, remove the shaft with 
parallel jaw snap ring pliers (Fig. 180) and remove 
the sprag and spring. Then remove the spring clip 
and reaction plug (Fig. 181). Compress the reac- 
tion plug spring clip only enough to remove 
and install it. Do not distort the clip during 
removal or installation. 

Be sure a replacement sprag is installed so the 
sprag locking lug will face the park gear (Fig. 182). 
Also be sure the spring is correctly positioned as 
shown (Fig. 182). The sprag may not retract if the 
spring is improperly installed. 


VALVE BODY 


Serviceable valve body components are: 
e park lock rod and E-clip 
switch valve and spring 
pressure adjusting screw bracket 
throttle valve lever 
manual lever 
e manual lever shaft seal, washer, E-clip and 
detent ball 
e fluid filter . 
e converter clutch solenoid 
The remaining valve body components are serviced 
only as part of a complete valve body assembly. 
Clean the valve body components in a parts clean- 
ing solution only. Do not use gasoline, kerosene, or 
any type of caustic solution. Dry the parts with com- 
pressed air. Make sure all passages are clean and 
free from obstructions. 


NOTE: Do not use rags or shop towels to wipe off 
valve body components. Lint from these materials 
will adhere to the valve body components. Lint will 
interfere with valve operation and may clog filters 
and fluid passages. | 


Inspect the throttle and manual valve levers and 
shafts. Do not attempt to straighten a bent shaft or 
correct a loose lever. Replace these components if 
worn, bent, loose or damaged in any way. 

Inspect all of the valve body mating surfaces for 
scratches, nicks, burrs, or distortion. Use a straight- 
edge to check surface flatness. Minor scratches may 
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Fig. 179 Governor Components 
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be removed with crocus cloth using only very light 
pressure. Minor distortion of a valve body mating surface 
may be corrected by smoothing the surface with cro- 
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Fig. 182 Correct Position Of Sprag And Spring 


cus cloth. The cloth should be in sheet form and be 
positioned on a surface plate, sheet of plate glass, or 
equally flat surface. However, if distortion is severe 
or any surfaces are heavily scored, the valve body 
will have to be replaced. 


CAUTION: Many of the valve body valves and 
plugs are made of coated aluminum. Aluminum 
components can be identified by the dark color of 
the special coating applied to the surface (or by 
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testing with a magnet). DO NOT polish or sand alu- 
minum valves or plugs with any type of material, or 
under any circumstances. This practice might dam- 
age the special coating and cause the valves and 
plugs to stick and bind. | 


Inspect the valves and plugs for scratches, burrs, 
nicks, or scores. Also inspect the coating on the alu- 
minum valves and plugs (Fig. 183). If the coating is 
damaged or worn through, the valve (or valve body) 
should be replaced. 

Aluminum valves and plugs should not be sanded 
or polished under any circumstances. However, minor 
burrs or scratches on steel valves and plugs can be 
removed with crocus cloth but do not round off the 
valve or plug edges. Squareness of these edges is 
vitally important. These edges prevent foreign matter 
from lodging between the valves, plugs and bore. 

Inspect all the valve and plug bores in the valve 
body. Use a penlight to view the bore interiors. 
Replace the valve body if any bores are distorted or 
scored. Inspect all of the valve body springs. The 
springs must be free of distortion, warpage or broken 
coils. 

Trial fit each valve and plug in its bore to check 
freedom of operation. When clean and dry, the valves 
and plugs should drop freely into the bores. Valve 
body bores do not change dimensionally with use. If 
the valve body functioned correctly when new, it will 
continue to operate properly after cleaning and 
inspection. It should not be necessary to replace a 
valve body assembly unless it is damaged in han- 
dling. 
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TRANSMISSION 


INSPECTION AFTER DISASSEMBLY 

Inspect all the transmission bushings during over- 
haul. Bushing condition is important as worn, scored 
bushings contribute to low pressures, clutch slip and 
accelerated wear of other components. Replace worn, 
or scored bushings, or if doubt exists about bushing 
condition. 

Use recommended tools to replace bushings. The 
tools are sized and designed to remove, install and 
seat bushings correctly. The bushing replacement 
tools are included in Bushing Tool Sets C-3887-B, or 
C-3887-J. 

Pre-sized service bushings are available for 
replacement purposes. Only the sun gear bushings 
are not serviced. Replace the gear as an assembly if 
the bushings are severely scored, or worn. 

Heli-Coil inserts are recommended for repairing 
damaged, stripped or worn threads in aluminum 
parts. These inserts are available from most automo- 
tive jobbers. Stainless steel inserts are preferred. 

The use of crocus cloth is permissible where neces- 
sary, providing it is used carefully. When used on 
valves, use extreme care to avoid rounding off sharp 
edges. Sharp edges are vital as they prevent foreign 
matter from getting between the valve and valve 
bore. 

Do not reuse oil seals, gaskets, seal rings, or 
O-rings during overhaul. Replace these parts as a 
matter of course. Also do not reuse snap rings or 
E-clips that are bent or distorted. Replace these parts 
as well. 

Lubricate transmission parts with Mopar ATF 
Plus, Type 7176 transmission fluid during assembly. 
Use Mopar Door Ease, or Ru-Glyde to lubricate pis- 
ton seals and O-rings. Use petroleum jelly on thrust 
washers and to hold parts in place during reassem- 
bly. 


TRANSMISSION CASE CLEANING AND 
INSPECTION 

Clean the case in a solvent tank. Flush the case 
bores and fluid passages thoroughly with solvent. 
Dry the case and all fluid passages with compressed 
air. Be sure all solvent is removed from the case and 
that all fluid passages are clear. 


NOTE: Do not use shop towels or rags to dry the 
case (or any other transmission component) unless 
they are made from lint-free materials. Lint will 
readily adhere to case surfaces and transmission 
components and will circulate throughout the trans- 
mission after assembly. A sufficient quantity of lint 
can block fluid passages and interfere with valve 
body operation. 


Inspect the case for cracks, porous spots, worn 
servo bores, or damaged threads. Damaged threads 
can be repaired with Helicoil thread inserts. How- 
ever, the case will have to be replaced if it exhibits 
damage or wear. 

Lubricate the front band adjusting screw and lock- 
nut with petroleum jelly and thread it part way into 
the case. Be sure the screw turns freely and does not 
bind. Install the locknut on the screw after checking 
screw thread operation. 


OVERRUNNING CLUTCH/LOW-REVERSE 
DRUM/REAR SUPPORT 


Clean the overrunning clutch assembly, clutch cam, 
low-reverse drum and rear support in solvent. Dry 
them with compressed air after cleaning. 

Inspect condition of each clutch part after cleaning. 
Replace the overrunning clutch roller and spring 
assembly if any rollers or springs are worn or dam- 
aged, or if the roller cage is distorted, or damaged. 
Replace the cam if worn, cracked or damaged. 

Replace the low-reverse drum if the clutch race, 
roller surface or inside diameter is scored, worn or 
damaged. Do not remove the clutch race from 
the low-reverse drum under any circumstances. 
Replace the drum and race as an assembly if 
either component is damaged. 

Examine the rear support carefully for wear, 
cracks, scoring or other damage. Be sure the support 
hub is a snug fit in the case and drum. Replace the 
support if worn or damaged. 


FRONT SERVO 


Clean the servo piston components (Fig. 184) with 
solvent and dry them with compressed air. Wipe the 
band clean with lint free shop towels. 

Replace the front band if distorted, lining is 
burned, flaking off, or worn to the point where the 
grooves in the lining material are no longer visible. 

Inspect the servo components. Replace the springs 
if collapsed, distorted or broken. Replace the guide, 
rod and piston if cracked, bent, or worn. Discard the 
servo snap ring if distorted or warped. 

Check the servo piston bore for wear. If the bore is 
severely scored, or damaged, it will be necessary to 
replace the case. 

Replace any servo component if doubt exists about 
condition. Do not reuse suspect parts. 


REAR SERVO 


Remove and discard the servo piston seal ring (Fig. 
185). Then clean the servo components with solvent 
and dry with compressed air. Replace either spring if 
collapsed, distorted or broken. Replace the plug and 
piston if cracked, bent, or worn. Discard the servo | 
snap rings and use a new ones at assembly. 
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Fig. 184 Front Servo Components 
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Fig. 185 Rear Servo Components 


OIL PUMP AND REACTION SHAFT SUPPORT 


Clean pump and reaction shaft support compo- 
nents with solvent and dry them with compressed 
air. 

Inspect the pump housing and support compo- 
nents. Replace the housing or support if the seal ring 
grooves or machined surfaces are worn, scored, pit- 
ted, or damaged. 

Replace the pump gears if pitted, worn chipped, or 
damaged. Inspect the thrust washer for wear or dam- 
age. Replace the washer if necessary. 

Inspect the pump and reaction shaft support bush- 
ings. Minor bushing wear is acceptable. Replace the 
bushings only if scored, or severely worn. 

Install the gears in the pump housing and measure 
end clearance with a feeler gauge and straightedge 
(Fig. 186). The pump inner gear is a one way fit. The 
bore on one side of the gear inside diameter is cham- 
fered. Be sure the chamfered side faces forward (to 
front of pump). Clearance should be 0.010 - 0.06 mm 
(0.0004 - 0.0025 in.). 

Measure clearance between the outer gear and the 
pump body (Fig. 187). Clearance should be 0.08 - 
0.19 mm (0.0035 - 0.0075 in.). 

Measure gear tooth clearance with a feeler gauge. 
Align one tooth of the outer gear in inner gear and 
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Fig. 186 Measuring Pump Gear End Clearance 


measure clearance (Fig. 188). Clearance should: be 
0.08 - 0.19 mm (0.0035 - 0.0075 in.). 
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Fig. 187 Measuring Pump Housing-To-Inner Gear 
Clearance 
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Fig. 188 Measuring Pump Gear Tooth Clearance 

FRONT CLUTCH 


Clean the front clutch components in solvent and 
dry them with compressed air only. Do not use rags 
or shop towels to dry any of the clutch parts. Lint 
from such materials will adhere to the component 
surfaces and could restrict or block fluid passages 
after assembly. 

Replace the clutch discs if warped, worn, scored, 
burned or charred, or if the facing is flaking off. 
Replace the steel plates if heavily scored, warped, or 
broken. Be sure the driving lugs on the plates are in 
good condition. The lugs must not be bent, cracked or 
damaged in any way. 
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Replace the clutch spring and spring retainer if 
either is distorted, warped or broken. 

Check the lug grooves in the clutch retainer. The 
steel plates should slide freely in the slots. Replace 
the retainer if the grooves are worn or damaged. 

Check action of the check ball in the retainer (Fig. 
189). The ball must move freely and not stick. 


NOTE: Inspect the clutch retainer bushings care- 
fully (Fig. 190). The retainer bushings are NOT ser- 
viceable. It will be necessary to replace the retainer 
if either bushing is scored, or worn. 


Inspect the piston and retainer seal surfaces for 
nicks or scratches. Minor scratches can be removed 
with crocus cloth. However, replace the piston and/or 
retainer if the seal surfaces are seriously scored. 
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Fig. 189 Front Clutch Piston Retainer Check Ball 
| Location 
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Fig. 190 Retainer Bushing Location/Inspection 


REAR CLUTCH 


Clean the clutch components (Fig. 191) with sol- 
vent and dry them with compressed air. Do not use 
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rags or shop towels to dry any of the clutch parts. 
Lint from such materials will adhere to component 
surfaces and could restrict or block fluid passages 
after assembly. 

Replace the clutch discs if warped, worn, scored, 
burned/charred, the lugs are damaged, or if the fac- 
ing is flaking off. Replace the top and bottom pres- 
sure plates if scored, warped, or cracked. Be sure the 
driving lugs on the pressure and clutch plates are 
also in good condition. The lugs must not be bent, 
cracked or damaged in any way. 

Replace the piston spring and wave spring if either 
part is distorted, warped or broken. 

Check the lug grooves in the clutch retainer. The 
clutch and pressure plates should slide freely in the 
slots. Replace the retainer if the grooves are worn or 
damaged. Also check action of the check balls in the 
retainer and piston. Each check ball must move 
freely and not stick. | 

Replace the retainer bushing if worn, scored, or 
doubt exists about bushing condition. 

Inspect the piston and retainer seal surfaces for 
nicks or scratches. Minor scratches can be removed 
with crocus cloth. However, replace the piston and/or 
retainer if the seal surfaces are seriously scored. 

Check condition of the fiber thrust washer and 
metal output shaft thrust washer. Replace either 
washer if worn or damaged. 

Check condition of the seal rings on the input shaft 
and clutch retainer hub. Replace the seal rings only 
if worn, distorted, or damaged. The input shaft front 
seal ring is teflon with chamfered ends. The rear ring 
is metal with interlocking ends. 

Check the input shaft for wear, or damage. Replace 
the shaft if worn, scored or damaged in any way. 


PLANETARY GEARTRAIN 


Clean the planetary components in solvent and dry 
them with compressed air. | 

Check sun gear and driving shell condition (Fig. 
192). Replace the gear if damaged or if the bushings 
are scored or worn. The bushings are not serviceable. 
Replace the driving shell if worn, cracked or dam- 
aged. | 

Replace planetary gear sets if gears, pinion pins, or 
carrier are damaged in any way. Replace the annulus 
gears and supports if either component is worn or 
damaged. 

Inspect the geartrain spacers, thrust sists, snap 
rings, and thrust washers (Fig. 192). Replace any of 
these parts that are worn, distorted or damaged. Do 
not attempt to reuse these parts. 

The planetary gear thrust washers are different 
sizes. The large diameter washers go on the front 
planetary and the smaller washers go on the rear 
planetary. All the washers have four locating tabs on 
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Fig. 191 Rear Clutch Comonents 


them. These tabs fit in the holes or slots provided in 
each planetary gear. 

Inspect the output shaft carefully. Pay particular 
attention to the machined bushing/bearing surfaces 
on the shaft and the governor valve shaft bore at the 
shaft rear. 

Replace the output shaft if the machined surfaces 
are scored, pitted, or damaged in any way. Also 
replace the shaft if the splines are damaged, or 
exhibits cracks at any location (especially at the gov- 
ernor valve shaft bore). 

The annulus gears can be removed from their sup- 
ports if necessary. Just remove the snap rings and 
separate the two parts when replacement is neces- 
sary. In addition, the annulus gear bushings can be 
replaced if severely worn, or scored. However it is not 
necessary to replace the bushings if they only exhibit 
normal wear. Check bushing fit on the output shaft 
to be sure. 


ADJUSTMENTS 
SHIFT CABLE ADJUSTMENT 


(1) Shift transmission into Park. 
(2) Raise vehicle. 


(3) Release cable adjuster clamp to unlock cable 
(Fig. 193) and (Fig. 194). Clamp is at transmission 
end of cable. 

(4) Unsnap cable from transmission cable bracket. 

(5) Move transmission shift lever fully rearward to 
Park detent. Lever is on manual valve shaft at driver 
side of case. 

(6) Verify positive engagement of park lock by 
attempting to rotate propeller shaft. Shaft will not 
rotate when park lock is engaged. 

(7) Snap cable into cable bracket. 

(8) Lock shift cable by pressing cable adjuster 
clamp down until it snaps into place. 

(9) Check engine starting. Engine should start 
only in Park and Neutral. 

(10) Lower vehicle. 


PARK INTERLOCK CABLE ADJUSTMENT 


(1) Shift transmission into Park. 

(2) Turn ignition switch to Lock position. 

(3) Remove shift lever bezel and console screws. 
Raise bezel and console for access to cable. 

(4) Pull cable lock button up to release cable (Fig. 
194). 

(5) Pull cable forward. Then release cable and 
press cable lock button down until it snaps in place. 

(6) Check adjustment as follows: 
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Fig. 192 Planetary Geartrain Components 
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Fig. 194 Cable Attachment 


\ : - | (c) Press floor shift lever release button or move 

om column lever. Then shift into Neutral. If cable 

: adjustment is correct, ignition switch can not be 

J9321-416 turned to Lock position. Perform same check with 

transmission in D range. 

Fig. 193 Shift Cable (7) Move shift lever back to Park and check igni- 

(a) Check movement of release shift handle but- tion switch operation. You should be able to turn 

ton. You should not be able to press button inward. switch to Lock position and shift lever release button/ 
(b) Turn ignition switch to On position. lever should not move. 
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Fig. 195 Transmission Throttle Valve Cable 


THROTTLE VALVE CABLE ADJUSTMENT 

The throttle valve cable controls throttle pressure 
and kickdown on 30RH transmissions (Fig. 195). 

Correct cable adjustment is important to proper 
shifting. The cable positions the throttle valve which 
controls shift speed, shift quality and part throttle 
downshift sensitivity. If the setting is incorrect, shift 
quality and shift speeds will be unsatisfactory. 


THROTTLE VALVE CABLE ADJUSTMENT 
PROCEDURE 

Cable adjustment is performed in the engine 
compartment. It is not necessary to raise the 
vehicle for access. 

(1) Shift transmission into Park and shut engine 
off. | 

(2) Press cable release button (Fig. 196). 

(3) Push cable conduit back into cable adjuster 
body as far as possible (Fig. 197). 

(4) Rotate throttle body lever to wide open throttle 
position. Cable will ratchet to correct adjustment 
point as lever is rotated (Fig. 1977). 


FRONT BAND ADJUSTMENT 

The front band adjusting screw is located on the 
left side of the transmission case above the manual 
valve and throttle valve levers. 
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Fig. 196 Throttle Valve Cable Components 


(1) Raise vehicle. 

(2) Loosen band adjusting screw locknut. Then 
back locknut off 4-5 turns. | 

(3) Clean adjusting screw threads with Mopar rust 
penetrant if necessary. Then lubricate threads with 
Mopar spray lube or petroleum jelly. Be sure screw 
turns freely in case. This is necessary for accurate 
adjustment. | 

(4) Tighten band adjusting screw to 8 N-m (72 in. 
lbs.) torque with inch-pound torque wrench. If 
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Fig. 197 Throttle Valve Cable Adjustment 


Adapter Extension C-3705 is needed in order to 
reach adjusting screw, tighten screw to only 5-6 
N-m (47-50 in. lbs.) torque (Fig. 198). 

(5) Back off front band adjusting screw 2-1/2 
turns. 

(6) Hold adjuster screw in position and tighten 
locknut to 41 N-m (80 ft. lbs.) torque. 

(7) Lower vehicle. 
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Fig. 1 98 Front Band Adjustment 
REAR BAND ADJUSTMENT 


The transmission oil pan must be removed for 
access to the rear (low-reverse) band adjusting screw. 

(1) Raise vehicle. 

(2) Remove transmission oil pan and drain fluid. 

(3) Loosen band adjusting screw locknut 5-6 turns. 
Be sure adjusting screw turns freely in lever. 

(4) Tighten adjusting screw to 5 N-m (41 in. lbs.) 
torque (Fig. 199). | 

(5) Back off rear band adjusting screw 7 turns. 

(6) Hold adjusting screw in place and tighten lock- 
nut to 34 N-m (25 ft. lbs.) torque. 
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(7) Position new gasket on oil pan and install pan 
on transmission. Tighten pan bolts to 17 N-m (150 in. 
Ibs.) torque. 

(8) Lower vehicle and refill transmission with rec- 
ommended fluid. 
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Fig. 199 Rear Band Lever And Adjusting Scre 
Location 


VALVE BODY 


CONTROL PRESSURE ADJUSTMENTS 

There are two control pressure adjustments on the 
valve body; 

e Line Pressure 

e Throttle Pressure 

Line and throttle pressures are interdependent 
because each affects shift quality and timing. As a 
result, both adjustments must be performed properly 
and in the correct sequence. Adjust line pressure first 
and throttle pressure last. 


LINE PRESSURE ADJUSTMENT 


Measure distance from the valve body to the inner 
edge of the adjusting screw with an accurate steel 
scale (Fig. 200). 

Distance should be 33.4 mm (1-5/16 in.). 

If adjustment is required, turn the adjusting screw 
in, or out, to obtain required distance setting. 


XJ 
ADJUSTMENTS (Continued) 


NOTE: The 33.4 mm (1-5/16 in.) setting is an 
approximate setting. Manufacturing tolerances may 
make it necessary to vary from this dimension to 
obtain desired pressure. 


One complete turn of the adjusting screw changes 
line pressure approximately 1-2/3 psi (9 kPa). 

Turning the adjusting screw counterclockwise 
increases pressure while turning the screw clockwise 
decreases pressure. 
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Fig. 200 Line Pressure Adjustment 


THROTTLE PRESSURE ADJUSTMENT 


Insert Gauge Tool C-3763 between the throttle 
lever cam and the kickdown valve stem (Fig. 201). 
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Push the gauge tool inward to compress the kick- 
down valve against the spring and bottom the throt- 
tle valve. | | | 

Maintain pressure against kickdown valve spring. 
Turn throttle lever stop screw until the screw head 
touches throttle lever tang and the throttle lever cam 
touches gauge tool. | 2 


NOTE: The kickdown valve spring must be fully 
compressed and the kickdown valve completely 
bottomed to obtain correct adjustment. 
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Fig. 201 Throttle Pressure Adjustment 
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SCHEMATICS AND DIAGRAMS (Continued) 
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Gn 


SPECIFICATIONS 


30RH AUTOMATIC TRANSMISSION 
GENERAL 


_ COMPONENT | | METRIC 7 
(Oil pump gear tip clearance —==—=S~S~S~S~S~««C0B-OLAGO MM ——_—_—~*|0.0035-0.0075in. 












Planetary end play a }0.125-1.19mm mm —_ | 0.001-0.047 in. 
‘Inputshaftendplay ss shaft end play 7 7 /0.56-2.31mm mm  §_- | 0.022-0.091 in. 
[Clutch pack clearance/Front 4-disc. pack clearance/Front 4-disc. —t™S | 1.70-3.40mm | 0.067-0.134 in 
C0250 
[Front clutch springusage clutch spring usage | oO fispring | | a 


Band adjustment from 72 in. Ibs. 
Front band Back off 2.5 turns 


Recommended fluid Mopar, ATF Plus type 7176 


THRUST WASHER/SPACER/SNAP RING DIMENSIONS 7 


0.064 
Output shaft thrust plate (output shaft pilot hub) 0.060-0.063 in. 
Output shaft thrust washer (rear clutch hub) 0.052-0.054 in. 

0.068-0.070 in. 
0.083-0.086 in. 

Rear clutch pack snap ring 1.5-1.6 mm 0.06-0.062 in. 
| 1.7-1.8 mm 0.068-0.070 in. 
1.9-2.0 mm 0.076-0.078 in. 
Planetary geartrain snap ring | | 1.0-1.1 mm | 0.040-0.044 in. 
(at front of output shaft) | | 1.6-1.7 mm 0.062-0.066 in. 
2.1-2.2 mm | 0.082-0.086 in. 


_ PRESSURE TEST—ALL 
TEM 


| PRESSURE | | 


Overdrive clutch Fourth gear only Pressure should be 469-496 kPa (68-72 psi) with closed throttle and 


increase to 620-896 kPa (90-130 psi) at 1/2 to 3/4 throttle. 


Line pressure (at | Closed throttle 372-414 kPa (54-60 psi). 
accumulator) | | 


Front servo ——|.: Third gear only No more than 21 kPa (3 psi) lower than line pressure. ‘| 










Rear servo 1 range No more than 21 kPa (8 psi) lower than line pressure. | 
| R range 1103 kPa (160 psi) at idle, builds to 1862 kPa (270 psi) at 1600 rom. 


Governor Pressure should respond smoothly to changes in mph and return to 

0-7 kPa (0-1.5 psi) when stopped with transmission in D, 1, 2. 
Pressure above 7 kPa (1.5 psi) at stand still will prevent transmission 
from downshifting. © | 












_D range closed 
throttle 







XJ - 
SPECIFICATIONS (Continued) 
TORQUE—ALL 


DESCRIPTION | TORQUE 


Bolt, torque convertor.......... 31 N-m (28 ft. lbs.) 
Bolt/nut, crossmember ......... 68 N-m (50 ft. lbs.) 
Bolt, driveplate to crankshaft... .75 N-m (55 ft. lbs.) 
Plug, front band reaction ....... 17 N-m (18 ft. Ibs.) 
Locknut, front band adj......... 34 N-m (25 ft. lbs.) 
Switch, park/neutral........... 34 N-m (25 ft. lbs.) 
Bolt, fluid pan................ 17 N-m (18 ft. lbs.) 
Bolt, oil pump................ 20 N-m (15 ft. Ibs.) 
Bolt, overrunning clutch cam ....17 N-m (13 ft. Ibs.) 
Bolt, O/D to trans. ............ 34 N-m (25 ft. lbs.) 
Bolt, O/D piston retainer ....... 17 N-m (18 ft. lbs.) 
Plug, pressure test port ........ 14 N-m (10 ft. lbs.) 
Bolt, reaction shaft support .....20 N-m (15 ft. lbs.) 
Locknut, rear band............ 41 N-m (80 ft. Ibs.) 
Bolt. speedometer adapter ....... 11 N-m (8 ft. lbs.) 
Screw, fluid filter.............. 4 N-m (85 in. lbs.) 
Bolt, valve body to case ....... 12 N-m (100 in. lbs.) 
SPECIAL TOOLS 


30RH AUTOMATIC TRANSMISSION 





Retainer, Detent Ball and Spring—6583 





AUTOMATIC TRANSMISSION—SORH 27 - 165 


7700-801 1¢9¢4 


Pressure Tester—7700 


Extension Housing Pilot—C-3288-B 





Pressure Gauge—C-3292 


21-166 AUTOMATIC TRANSMISSION—30RH XJ 
SPECIAL TOOLS (Continued) 





8011d42b 


Dial Indicator—C-3339 





Spring Compressor—C-3422-B Transmission Repair Stand—C-3750-B 


cc 


Fixture, Engine Support—C-3487-A Puller, Side Hammer—C-3752 


XJ ———_—_—__——_—_—_—_______ —— AUTOMATIC TRANSMISSION—30RH 21 - 167 
SPECIAL TOOLS (Continued) re cs ete oe 


Gauge, Throttle Setting—C-3763 Seal Installer—C-3972-A 





Seal Puller—C-3981-B 





Seal Remover—C-3985-B 





Snap-ring Plier—C-3915 Installer—C-3995-A 
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SPECIAL TOOLS (Continued) 


Remover/Installer—C-4470 


Universal Handle—C-4171 





(O Nut, Bushing Remover—SP-1191 


Seal Installer—C-4193-A 
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AUTOMATIC TRANSMISSION—AW4 
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GENERAL INFORMATION 


TRANSMISSION RANGES AND SHIFT LEVER 
POSITIONS 


The AW-4 transmission has six ranges and shift 
lever positions. Park, Reverse and Neutral are con- 
ventional and mechanically operated. The 1-2, 3 and 
D ranges provide electronically controlled shifting. 

- The 1-2 position provides first and second gear only. 
The 3 position provides first, second and third gear. 

The D range provides first through fourth gear. 
Overdrive fourth gear range is available only when 
the shift lever is in D position (Fig. 1). 


PARK 
REVERSE 


NEUTRAL 


FIRST THROUGH FOURTH | 
GEAR (FOURTH GEAR 
OVERDRIVE) 


THIRD GEAR (MANUAL) 


FIRST-SECOND GEAR 





(MANUAL) ~ 
J8921-399 
Fig. 7 AW-4 Shift Lever Positions And Transmission 
| Ranges 


TRANSMISSION IDENTIFICATION 


The transmission I.D. plate-is attached to the case 
(Fig. 2). The plate contains the transmission serial 


TRANSMISSION 
I.D. PLATE 
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Fig. 2 Transmission Identification 


XJ 


and model numbers. Refer to the information on this 
plate when ordering service parts. 


RECOMMENDED FLUID CAPACITY 

Recommended and preferred fluid for the AW-—4 
transmission is Mopar Dexron IJE/Mercon. 

Mopar Dexron II can be used but only in emer- 
gency situations where Mercon fluid is not available. 

Approximate refill wes for the AW-4 is 8.0 
liters (16.9 pints). 


DESCRIPTION AND OPERATION 


TRANSMISSION DESCRIPTION - 


The AW-4 is.a 4—speed, electronically controlled 
automatic transmission (Fig. 3). The AW-4 is used 
with the 4.0L engine. 

Running gear consists of an oil pump, planetary 
gear sets, clutch and brake units, hydraulic accumu- 
lators, a valve body with electrical solenoids and a 
transmission control module (TCM). Cables are used 
for shift and throttle pressure control. A park/neutral 
position switch permits engine starting in Park and 
Neutral range only. 

The valve body solenoids are controlled by signals 
from the transmission control module (TCM). Signal 
sequence is determined by vehicle speed and throttle 
position. 

-Fourth gear is an 0.75:1 ratio overdrive range. 
First, second, third and reverse gear are conventional 
ranges. Third gear ratio is 1:1. A separate planetary 
gear set provides overdrive operation in fourth gear. 


ELECTRONIC CONTROLS | 

~ The AW-4 is electronically controlled in 1, 2, 3 and 
D ranges. Controls consist of the transmission control 
module (TCM), valve body solenoids and various sen- 
sors. The sensors monitor vehicle speed, throttle 
opening, shift lever position and brake pedal applica- 
tion. 


TRANSMISSION CONTROL MODULE (TCM) 


The module determines shift and converter clutch 
engagement timing based on signals from sensors. 
The valve body solenoids are activated, or deacti- 
vated accordingly. 

The TCM has a self diagnostic program. Compo- 
nent and circuitry malfunctions can be diagnosed 
with the DRB scan tool. Once a malfunction is noted 
and stored in control module memory, it is retained 
even after the problem has been corrected. To cancel 
a stored malfunction, disconnect and reconnect the 
"Trans." fuse in the module harness. 7 
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Fig. 3 AW-4 Automatic Transmission 


TRANSMISSION VALVE BODY SOLENOIDS 


The solenoids are mounted on the valve body and 
operated by the TCM. The solenoids control operation 
of the converter clutch and shift valves in response to 
input signals from the module. 


SENSORS 


Sensors include: 

e throttle position sensor (TPS) 
transmission speed sensor 
vehicle speed sensor 
park/neutral position switch 
brake switch 

The throttle position sensor is mounted on the 
throttle body. It electronically determines throttle 
position and relays this information to the transmis- 
sion control module to determine shift points and 
converter clutch engagement. 

The transmission speed sensor consists of a rotor 
and magnet on the transmission output shaft and a 
switch in the extension housing or adapter. The sen- 
sor switch is activated each time the rotor and mag- 
net complete one revolution. Sensor signals are sent 
to the transmission control module. 

The park/neutral position switch is mounted on the 
valve body manual shaft. The switch signals shift 
linkage and manual valve position to the transmis- 
sion control module through an interconnecting har- 


ness. The switch prevents engine starting in all gears 


other than Park or Neutral. 

The brake switch is in circuit with the torque con- 
verter clutch solenoid. The switch disengages the 
converter clutch whenever the brakes are applied. 
The switch is mounted on the brake pedal bracket 
and signals the transmission control module when 
the pedal is pressed or released. 


TORQUE CONVERTER 


A three element torque converter is used for all 
applications. The converter contains an impeller, sta- 
tor, and turbine. 

The AW—4 converters are all equipped with a con- 
verter clutch mechanism. The clutch consists of a 
sliding clutch piston, clutch springs and the clutch 
disc material (Fig. 4). The clutch provides optimum 
torque transfer and economy when engaged. 

The clutch disc is attached to the converter front 
cover. The clutch piston and clutch springs are 
attached to the turbine hub. The springs dampen 
engine firing impulses and loads during the initial 
phase of converter clutch engagement. 

CLUTCH © 
SPRINGS 


CLUTCH 
DISC 


CLUTCH 
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Fig. 4 Torque Converter (With Clutch) 
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DESCRIPTION AND OPERATION (Continued) 
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Fig. 5 Fourth Gear Overdrive Components 


Clutch engagement is controlled by transmission 
valve body solenoid number three and by the con- 
verter clutch relay valve. The solenoid channels line 
‘pressure to the clutch through the relay valve at 
clutch engagement speeds. 

Torque converter clutch engagement occurs in sec- 
ond gear in 1-2 position; third gear in 3 position and 
third and fourth gear in D position. 


FORTH GEAR OVERDRIVE COMPONENTS 


The overdrive system consists of the input shaft, one- 
—way clutch, planetary sun gear, ring gear, planetary car- 
rier, overdrive clutch and overdrive brake (Fig. 5). The 
overdrive elements are controlled and applied through 
transmission valve body solenoid number two. 

In fourth gear, the overdrive brake prevents the over- 
drive sun gear from turning. The overdrive input shaft 


_ DIRECT 
2ND COAST BRAKE CLUTCH 





FORWARD CLUTCH 





came 





Rey 


JES 


FRONT PLANET _V/ 
~CARRIER 





=< 





INPUT SHAFT 


FRONT PLANETARY 
RING GEAR 






MX 





ONE-WAY CLUTCH NO. 1 


ONE-WAY CLUTCH NO. 2 : 
Fig. 6 First/Second/Third/Reverse Gear Components 


and planetary carrier rotate as a unit. The sun gear and 
overdrive direct clutch drum are in mesh and operate as 
a single unit. The direct clutch splines function as the 
hub for the overdrive brake. The one—way clutch outer 
race is in mesh with the planetary carrier. The inner race 


is fixed to the sun gear shaft. 


FIRST/SECOND/THIRD/REVERSE GEAR 
COMPONENTS 


First through third and reverse gear components 
are outlined in (Fig. 6). 

The input shaft is meshed with the direct clutch 
hub and the forward clutch drum. These elements 
rotate as a unit. The forward clutch hub rotates as a 
unit with the front planetary ring gear. The direct 
clutch drum is meshed with the forward end of the 
planetary sun gear. 
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© = Applied 8921-405. 
Component Application Chart 


The second brake hub serves as the outer race of GEARTRAIN OPERATION AND APPLICATION 
one-way clutch No. 1. The clutch inner race is locked @HARTS 


with the front/rear sun gear. The inner race of one- 
—way clutch No. 2 is splined to the transmission case 
and is locked. The outer race rotates as a unit with 
the rear planetary carrier. 

The rear planetary ring gear is splined to the output 
shaft. The front planetary carrier and rear carrier ring 
gear are meshed and rotate as a unit with the output 


Operation and application of the first through 
fourth and reverse gear elements are outlined in the 
function and application charts. 

The Component Function Chart describes basic 
function of various geartrain elements. The Compo- 
nent Application Chart indicates which elements 
(including valve body solenoids), are applied in the 
various gear ranges. | | 
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NOMENCLATURE | 


Prevents overdrive sun gear from turning either clockwise or counterclockwise 


Overdrive Direct Clutch 


Connects overdrive sun gear and overdrive carrier 


Overdrive Brake 











| Overdrive One-Way Clutch When transmission is driven by engine, connects overdrive sun gear and overdrive carrier 





Forward Clutch 


Connects input shaft and front ring gear 


Direct Clutch 


| Connects input shaft and front and rear sun gear 






Second Coast Brake Prevents front and rear sun gear from turning either clockwise or counterclockwise _ 







Second Brake 


| First/Reverse Brake | 
| One-Way Clutch No. 1 | When second brake is operating, prevents front and rear sun gear from turning counterclockwise 


| One-Way Clutch No. 2 


Prevents outer race of No. ] one-way clutch from turning either clockwise or counterclockwise, 
thus preventing front and rear sun gear from turning counterclockwise 














Prevents rear planetary carrier from turning either clockwise or counterclockwise 





Prevents rear planetary carrier from turning counterclockwise 


~— 48921-404_ 
Component Function Chart 
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DESCRIPTION AND OPERATION (Continued) 


HYDRAULIC SYSTEM 


The hydraulic system consists of the pump, valve 
body and solenoids, and four hydraulic accumulators. 
The oil pump provides lubrication and operating 
pressure. 3 , 

The valve body controls application of the clutches, 
brakes, second coast band, and the converter clutch. 
The valve body solenoids control sequencing of the 
1-2, 2-3 and 3-4 shift valves. The solenoids are acti- 
vated by signals from the transmission control mod- 
ule. | 
feed circuits to control initial apply pressure. Spring 
loaded accumulator pistons modulate the initial 
surge of apply pressure for smooth engagement. 


OiL PUMP 


A gear—type oil pump is used. The pump gears are 
mounted in the pump body. The pump drive gear is 
operated by the torque converter hub. Drive tangs on 
the hub engage in drive slots in the drive gear. 


TRANSMISSION VALVE BODY COMPONENTS 


Transmission operating pressure is supplied to the 
clutch and brake apply circuits through the transmis- 
sion valve body. The valve body consists of an upper 
body, lower body, separator plate and upper and 
lower gaskets (Fig. 7). The various spool valves, 
sleeves, plugs and springs are located within the two 
body sections. | 

The manual valve, 1-2 shift valve, primary regulator 
valve, accumulator control valve, check balls, solenoids 
and oil strainers are located in the lower body section 
(Fig. 8). The remaining control and shift valves plus 
























The accumulators are used in the clutch and brake 
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Fig. 7 Two-Section Transmission Valve Body 


check balls and one additional oil strainer are located in 
the upper body section (Fig. 9). 


MANUAL VALVE 

The manual valve is operated by the gearshift link- 
age. The valve diverts fluid to the apply circuits 
according to shift lever position (Fig. 10). 


PRIMARY REGULATOR VALVE 

The primary regulator valve (Fig. 11) modulates 
line pressure to the clutches and brakes according to 
engine load. The valve is actuated by throttle valve 
pressure. 
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Fig. 8 Upper Body Components 


DESCRIPTION AND OPERATION (Continued) 
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Fig. 9 Lower Body Components 
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Fig. 10 Manual Valve 


During high load operation, the valve increases 
line pressure to maintain positive clutch and brake 
engagement. At light load, the valve decreases line 
pressure just enough to maintain smooth engage- 
ment. 


THROTTLE VALVE AND DOWNSHIFT PLUG 7 
The throttle valve and downshift plug (Fig. 12) 
control throttle pressure to the primary regulator 
valve. | 
The downshift plug and throttle valve are operated 
by the throttle valve cam and throttle cable in 
response to engine throttle position. Throttle valve 
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Fig. 11 Primary Regulator Valve 


pressure is also modulated by the cut—back valve in 
second, third and fourth gear ranges. 


CUT-BACK VALVE 

The cut—back valve (Fig. 13) helps prevent excessive 
pump pressure buildup in second, third and fourth gear. 
The valve is actuated by throttle pressure and by line 
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Fig. 12 Throttle Valve And Downshift Plug 
pressure from the second brake. The valve also helps 
regulate line pressure by controlling the amount of cut- 
—back pressure to the throttle valve. 


SECONDARY REGULATOR VALVE 
The secondary regulator valve (Fig. 14) regulates con- 
verter clutch and transmission lubrication pressure. 
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Fig. 13 Cut—Back Valve 
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When primary regulator valve pressure exceeds require- 
ments for clutch engagement or transmission lubrica- 
tion, the secondary regulator valve is moved upward 
exposing the drain port. Excess pressure then bleeds off 
as needed. As pressure drops, spring tension moves the 
valve downward closing the drain port. 
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Fig. 14 Secondary Regulator Valve 


CONVERTER CLUTCH RELAY VALVE 
The relay valve (Fig. 15) controls fluid flow to the con- 
verter clutch. The valve is operated by line pressure from 


the 1-2 shift valve and is controlled by solenoid valve num- 
ber three. 
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Fig. 15 Converter Clutch Relay Valve 
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Fig. 16 1-2 Shift Valve 
1-2 SHIFT VALVE 2-3 SHIFT VALVE 
The 1-2 shift valve (Fig. 16) controls 1-2 upshifts and The 2-3 shift valve (Fig. 17) controls 2-3 upshifts 
downshifts. The valve is operated by the No. 2 valve | and downshifts. The valve is actuated by the No. 1 


body solenoid and line pressure from the manual valve, valve body solenoid and by line pressure from the 
second coast modulator valve and the 2—3 shift valve. manual valve and primary regulator valve. 

When the transmission control module deactivates When the TCM activates solenoid No. 1, line pres- 
the solenoid, line pressure at the top of the valve — sure at the top of the 2—3 valve is released through 
moves the valve down closing the second brake accu- _the solenoid drain port. Spring tension moves the 


mulator feed port. As the solenoid is activated and valve up to hold the valve in second gear position. As 
the drain port opens, spring force moves the valve up _ the solenoid is deactivated, line pressure then moves 
exposing the second brake feed port for the shift to the valve down exposing the direct clutch feed port 
second gear. for the shift to third gear. 


LINE PRESSURE 


1 (FROM SOLENOID <> 
[ VALVE NO. 1) 7 
LINE PRESSURE J | = LINE PRESSURE 1a 
(FROM MANUAL ‘{— Tf (FROM MANUAL all 
VALVE IN 1-2 a i = TO1-2) VALVE IN 1-2 
POSITION) = SHIFT POSITION) <> 
| VALVE fees | Tk 
TO 3-4 SHIFT VALVE = | | aE Rescue 
LINE PRESSURE <___1_ (FROM PRIMARY TW TO DIRECT CLUTCH 
(FROM PRIMARY REGULATOR VALVE) L__=® ACCUMULATOR AND 1-2 
REGULATOR | | SHIFT VALVE 
acide CI. to Low Coast i | 
i MODULATOR VALVE Cor 
ry Hy 
LINE PRESSURE | = 1 | D | LO 
(FROM MANUAL & 4p Dl: 
VALVE) mand cml: 
WIZZ A, VLE LL 
ae aon 
2ND =e 3RD GEAR 


J8921-416 
Fig. 17 2-3 Shift Valve 
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DESCRIPTION AND OPERATION (Continued) 
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Fig. 18 3-4 Shift Valve 


3-4 SHIFT VALVE | 

The 3—4 shift valve (Fig. 18) is operated by the No. 
2 solenoid and by line pressure from the manual 
valve, 2-3 valve and primary regulator valve. 

Energizing the No. 2 solenoid causes line pressure 
at the top of the 3-4 valve to be released through the 
solenoid valve drain port. Spring tension moves the 
valve up exposing the overdrive clutch accumulator 
feed port to apply the clutch. 

De—energizing the solenoid causes the drain port to 
close. Line pressure then moves the valve down 
exposing the overdrive brake accumulator feed port 
for the shift to fourth gear. 

In the 1—2 or 3 gearshift lever positions, line pres- 
sure from the 2—3 shift valve is applied to the lower 
end of the 3-4 valve. This holds the valve upward, 
closing off the overdrive brake feed port preventing a 
shift into fourth gear. | 


SECOND COAST MODULATOR VALVE 

The second coast modulator valve (Fig. 19) momen- 
tarily reduces line pressure from the 1—2 shift valve. 
This cushions application of the second coast. brake. 
The valve is operative when the shift lever and man- 
ual valve are in the 8 position. | 


LOW COAST MODULATOR VALVE 

The low coast modulator valve (Fig. 20) momen- 
tarily reduces line pressure from the 2-3 shift valve; 
this action cushions application of the first/reverse 
brake. The modulator valve operates when the shift 
lever and manual valve are in the 1—2 position. 
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Fig. 19 Second Coast Modulator Valve 


ACCUMULATOR CONTROL VALVE 

The accumulator control valve (Fig. 21) cushions 
clutch and brake application. This is achieved by 
reducing back pressure to the accumulators when 
throttle opening is small. The valve is operated by 


line and throttle pressure. 


ACCUMULATORS 

Four accumulators are used to cushion clutch and 
brake application. The accumulators (Fig. 22), consist 
of spring loaded pistons. The pistons dampen the ini- 


DESCRIPTION AND OPERATION (Continued) 
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Fig. 20 Low Coast Modulator Valve 
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Fig. 22 Accumulators 
TRANSMISSION VALVE BODY SOLENOIDS 
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Three solenoids are used (Fig. 23). The No. 1 and 2 
solenoids control shift valve operation by applying or 
releasing line pressure. The signal to apply or release 
pressure is provided by the transmission control 
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Fig. 21 Accumulator Control Valve 


tial surge of apply pressure to provide smooth 
engagement during shifts. 

Control pressure from the accumulator control 
valve is continuously applied to the back pressure 
side of the accumulator pistons. This pressure plus 
spring tension holds the pistons down. As line pres- 
sure from the shift valves enters the opposite end of 
the piston bore, control pressure and spring tension 
momentarily delay application of full line pressure to 
cushion engagement. The accumulators are all 
located in the transmission case (Fig. 22). 


module. 
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Fig. 23 Transmission Valve Body Solenoids 
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DESCRIPTION AND OPERATION (Continued) 


The No. 3 solenoid controls operation of the torque 
converter clutch. The solenoid operates in response to 
signals from the transmission control module. 

When the No. 1 and 2 solenoids are activated, the 
solenoid plunger is moved off its seat opening the 
drain port to release line pressure. When either sole- 
noid is deactivated, the plunger closes the drain port. 

The No. 3 solenoid operates in reverse. When the 
solenoid is deactivated, the solenoid plunger is moved 
off its seat opening the drain port to release line 
pressure. When the solenoid is activated, the plunger 
closes the drain port. 


DIAGNOSIS AND TESTING 
GENERAL DIAGNOSIS INFORMATION 


Shift points are controlled by the transmission con- 
trol module (TCM). Before attempting repair, deter- 
mine if a malfunction is electrical or mechanical. 

The TCM used with the AW—4 transmission has a 
self—-diagnostic program compatible with the DRB 
scan tool. The tester will identify faults in the elec- 
trical control system. | 

Diagnosis should begin with the Preliminary 
Inspection And Adjustment procedure. It is will help 
determine if a problem is mechanical or electrical. 
The first procedure step is Initial Inspection and 
Adjustment. 


PRELIMINARY INSPECTION AND ADJUSTMENT 


(1) Check and adjust transmission shift cable if 
necessary. 

(2) Verify transmission throttle cable operation. 
Repair or replace cable if necessary. 

(3) Check engine throttle operation. Operate accel- 
erator pedal and observe injector throttle plate move- 
ment. Adjust linkage if throttle plate does not reach 
wide open position. | 

(4) Check transmission fluid level when fluid is at 
normal operating temperature. Start engine. Shift 
transmission through all gear ranges then back to 
Neutral. Correct level is to Full or Add mark on dip- 
stick with engine at curb idle speed. 

(5) Check and adjust park/neutral position switch 
if necessary. 

(6) Check throttle position sensor adjustment and 
operation. Adjust the sensor if necessary. 


MANUAL SHIFTING TEST 


(1) This test determines if problem is related to 
mechanical or electrical component. 

(2) Stop engine and disconnect transmission con- 
trol module or module fuse. 

(3) Road test vehicle. Shift transmission into each 
gear range. Transmission should operate as follows: 

e lock in Park 


e back up in Reverse 

e not move in Neutral 

e provide first gear only with shift lever in 1-2 
position 

e operate in third gear only with shift lever in 3 
position 

e operate in overdrive fourth gear in D position 

(4) If transmission operates as described, proceed 
to next step. However, if forward gear ranges were 
difficult to distinguish (all feel the same), or vehicle 
would not back up, refer to diagnosis charts. Do not 
perform stall or time lag tests. 


CAUTION: Do not over speed the engine during the 
next test step. Ease off the throttle and allow the 
vehicle to slow before downshifting. 


(5) Continue road test. Manually downshift trans- 
mission from D to 3, and from 3 to 1-2 position. 
Then manually upshift transmission through forward 
ranges again. 

(6) If transmission operation is OK, perform stall, 
time lag and pressure tests. If transmission shifting 
problem is encountered, refer to diagnosis charts. 

(7) If a problem still exists, continue testing with 
DRB scan tool. 


HYDRAULIC PRESSURE TEST 


Pressure Test Procedure | 

(1) Connect pressure test gauge to test port on 
passenger side of transmission (Fig. 24). Use Adapter 
7554 to connect gauge. Be sure test gauge has mini- 
mum capacity of 300 psi (2100 kPa). 

(2) Be sure transmission fluid is at normal operat- 
ing temperature. 

(3) Apply parking brakes and block wheels. 


WARNING: DO NOT ALLOW ANYONE TO STAND AT 
THE FRONT OR REAR OF THE VEHICLE WHILE 
PERFORMING THE FOLLOWING STEPS IN THE 
PRESSURE TEST. 


(4) Check and adjust engine curb idle speed. 

(5) Apply (and hold) service brakes. 

(6) Shift transmission into D range and note line 
pressure with engine at curb idle speed. Pressure 
should be 61—to—70 psi (421—to—481 kPa). 

(7) Press accelerator pedal to wide open throttle 
position and note line pressure. Pressure should be 
173—to—209 psi (1196-to—1442 kPa). 


CAUTION: Do not hold wide open throttle for more 
than 3-4 seconds at a time. 


(8) Shift transmission into Reverse and note line 
pressure with engine at curb idle speed. Pressure 
should be 75—-to—90 psi (519-to-618 kPa). 
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PERFORM INITIAL INSPECTION — 
: AND ADJUSTMENT 


PROCEDURE OUTLINED IN 
THIS SECTION 





PERFORM. MANUAL SHIFTING 
TEST 


CONNECT DRB TESTER - 
PERFORM TEST PROCEDURE 
OUTLINED IN TESTER MANUAL. - 


ELECTRICAL CONTROL 
SYSTEM CHECK 


NOT OK 


REPAIR OR REPLACE PROBLEM 
COMPONENTS 
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Preliminary Diagnosis Check Procedure 


(9) Press accelerator to wide open throttle position 
and note line pressure in Reverse. Pressure should 
be 213—-to—-263 psi (1471-to—-1814 kPa). 


CAUTION: Do not hold wide open throttle for more 
than 4 seconds. 


(10) If line pressure is not within specifications, 
adjust transmission throttle cable and repeat pres- 
sure test. 


PRESSURE TEST ANALYSIS 


If pressures in D and Reverse are highs en 
specified in test, check for the following: 

e throttle cable loose, worn, panies or out of 
adjustment | 


e throttle valve, downshift plug, throttle cam, or 
primary regulator valve are sticking, worn or dam- 
aged | : 

If pressures in D and Reverse are lower than spec- 
ified in test, check for following: 

e throttle cable loose, worn, ones or out of 
adjustment _ 

e throttle valve, downshin plas. or throttle cam 
sticking, worn or damaged 

e primary teal valve sticking, worn, or dam- 
aged bee 

e oil pump gears or Sousins worn, or damaged 

e overdrive clutch worn, or damaged 

If pressures are low in D range mys check for fol- 
lowing: | 

e forward siutel: worn or dainascds 

e fluid leakage in D range circuit (component seal 
and O-rings) 
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PRESSURE TEST 
GAUGE PORT 
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Fig. 24 Pressure Test Gauge Connection 


If pressures are low in Reverse only, check for fol- 
lowing: 

e shift cable and manual valve out of adjustment 

e fluid leakage in reverse circuit (component seal 
and O-rings) 

e direct clutch worn or damaged 

e first/reverse brake worn or damaged 


TORQUE CONVERTER STALL TEST 

Stall testing checks the holding ability of the trans- 
mission clutches and brakes and of the torque con- 
verter stator overrunning clutch. Stall speeds are 
checked in both Drive and Reverse ranges with 
the AW-4 transmission. 

(1) Before starting test, be sure fluid level is cor- 
rect and fluid is at normal operating temperature. 

(2) Connect tachometer to engine. Position tachom- 
eter so it can be viewed from drivers seat. 
~ (3) Apply parking brakes and block wheels. 

(4) Apply and hold service brakes. 

(5) Shift transfer case into 2H position. 

(6) Start engine. | 


WARNING: DO NOT ALLOW ANYONE TO STAND AT 
THE FRONT OR REAR OF THE VEHICLE DURING 
THE TEST. 


(7) Shift transmission into D range. : 

(8) Open throttle completely and record maximum 
engine rpm registered on tachometer. It takes any- 
where from 4 to 10 seconds to reach maximum rpm. 
However, once maximum rpm has been achieved, do 
not hold wide open throttle for more than 3-4 
seconds. 
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CAUTION: Stalling the converter causes a rapid 
increase in fluid temperature. To avoid fluid over- 
heating, hold wide open throttle for no more than 4 
seconds after reaching peak rpm. In addition, if 
more than one stall test is required, run the engine 
at 1000 rpm with the transmission in Neutral for at 
least 20 seconds to cool the fluid. 


(9) Stall speed should be in 2100-2400 rpm range 
in Drive. 

(10) Release throttle, shift transmission into Neu- 
tral, and run engine for 20-30 seconds to cool fluid. 

(11) Shift transmission into Reverse. 

(12) Repeat stall test. 

(13) Stall speed in Reverse should also be in> 
2100-2400 rpm range. 

(14) Release accelerator pedal, shift transmission 
into Neutral, and run engine for 20-30 seconds to 
cool fluid. 


STALL SPEED TEST ANALYSIS 


If engine rpm is lower than specified in D and 
Reverse, check for the following: 

e engine output/performance insufficient 

e stator overrunning clutch in torque converter 
not holding if engine speed was 1500 rpm or less. 

If stall speed in D range is higher than specified, 
check for the following: 

e line pressure low 

e forward clutch slipping 

e No. 2 one—way clutch not holding 

e overdrive one—way clutch not holding 

If stall speed in Reverse was higher than specified, 
check for the following: 

e line pressure low 

e direct clutch slipping 

e first/ reverse brake slipping 

e overdrive one—way clutch not holding 

If stall speeds were higher than specified in both D 
and Reverse, check for the following: 

e low fluid level 

e line pressure low 

e overdrive one—way clutch not holding 


TIME LAG TEST 


This test checks general condition of the averdiive 
clutch, forward clutch, rear clutch and first/reverse 
brake. Condition is indicated by the amount of time 
required for clutch/brake engagement with the 
engine at curb idle speed. Engagement time is mea- 
sured for D and Reverse positions. A stop watch is 
recommended for test accuracy. 


TEST PROCEDURE 


(1) Check and adjust transmission fluid level if 
necessary. 
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(2) Bring transmission to normal operating tem- 
perature. | — | 


(3) Apply parking brakes” and turn off air condi- | 


tioning unit. | 

(4) Shift transfer case into 2H range. 

(5) Start engine and check curb idle speed. Adjust 
speed if necessary. Curb idle must be correct to 
ensure accurate test results. 

(6) Shift transmission into Neutral and set stop 
watch. 

(7) During following test steps, start stop watch as 
soon as shift lever reaches D and Reverse ranges. 

(8) Shift transmission into D range and record 


time it takes for engagement. Repeat test two more — 


times. 
(9) Reset stop watch and shift transmission back 
to Neutral. | 

(10) Shift transmission into Reverse and record 


time it takes for engagement. Repeat test two more ~ 


times. 
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(11) Engagement time in D range should be a 
maximum of 1.2 seconds. Engagement time for 
Reverse should be a maximum of 1.5 seconds. : 


TIME LAG TEST ANALYSIS 


If engagement time is longer than specified for D 


range, check for. the following: 


e shift cable misadjusted 
e line pressure low 
e forward clutch worn 
e overdrive clutch worn or damaged 
If engagement time is longer than specified for 
Reverse, check for the following: _ 3 
e shift cable misadjusted 
line pressure low 
direct clutch worn 
first/reverse brake worn 
overdrive clutch worn or damaged 


21 - 164 


AUTOMATIC TRANSMISSION—AW4 


DIAGNOSIS AND TESTING (Continued) 


SERVICE DIAGNOSIS 


DIAGNOSIS TABLE 





CONDITION POSSIBLE CAUSE CORRECTION 


VEHICLE WILL NOT BACK UP OR 
MOVE FORWARD 


SHIFT LEVER POSITION — 
INCORRECT 


HARSH ENGAGEMENT 


DELAYED 1-2, 2-3 OR 3-4 
UP-SHIFT, OR DOWN-SHIFTS 
FROM 4-3 OR 3-2 AND SHIFTS 
BACK TO 4 OR 3 


SLIPS ON 1-2, 2-3 OR 3-4 
UP-SHIFT, OR SLIPS OR 
SHUDDERS DURING 
ACCELERATION 


DRAG OR BIND ON 1-2, 2-3 
OR 3-4 UP-SHIFT 


CONVERTER CLUTCH DOES NOT 
ENGAGE IN 2ND, 3RD OR 4TH 


HARSH DOWN-SHIFT 


NO DOWN-SHIFT WHEN 
COASTING 


Shift cable out of adjustment or damaged 
Valve body or primary regulator faulty 
Park lock pawl faulty 

Torque converter faul 

Converter drive plate broken 

Oil pump intake screen blocked 
Transmission faulty 


Shift cable out of adjustment 
Manual valve and lever faulty 


Throttle cable out of adjustment 

Valve body or primary regulator faulty 
Accumulator pistons faulty 
Transmission faulty 


Electronic control problem 
Valve body faulty 
Solenoid faulty 


Shift cable out of adjustment 
Throttle cable out of adjustment 
Valve body faulty 

Solenoid faul 

Transmission faulty 


Shift cable out of adjustment 
Valve body faulty 


Transmission faulty 


Electronic control problem 
Valve body faulty 
Solenoid faul 
Transmission taulty 


Throttle cable out of adjustment 
Throttle cable and cam faulty 
Accumulator pistons faulty 
Valve body faulty 

Transmission faulty 


Valve body faulty 
Solenoid faulty 


Electronic control problem 


Adjust cable or replace cable 
Inspect/repair valve body 

Repair park pawl 

Replace torque converter 

Replace drive plate 

Clean screen 

Disassemble and repair transmission 


Adjust cable 
Repair valve body 


Adjust throttle cable 


Repair valve body 


Repair pistons 
Disassemble and repair transmission 


Locate problem with DRB Tester 
Repair valve body 
Repair solenoid 


Adjust cable 

Adjust cable 

Repair valve body 

Replace solenoid 

Disassemble and repair transmission 


Adjust cable 
Repair valve body 
Disassemble and repair transmission 


Check with DRB Tester 

Repair valve body 

Replace solenoid 

Disassemble and repair transmission 


Adjust cable 

Replace cable and cam 

Repair pistons 

Repair valve body 

Disassemble and repair transmission 


Repair valve body 
Replace solenoid 
Locate problem with DRB Tester 
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DIAGNOSIS TABLE CONTINUED 


| CONDITION POSSIBLE CAUSE CORRECTION 


DOWN-SHIFT LATE OR EARLY 


Throttle cable faulty 


Replace cable 


DURING COAST Valve body faulty Repair valve body 
Transmission faulty Disassemble and repair transmission 
Solenoid faulty Replace solenoid 


Electronic control problem 


Locate problem with DRB Tester 


NO 4-3, 3-2 OR 2-1 Solenoid faulty Replace solenoid 

KICKDOWN Electronic control problem Locate problem with DRB Tester 
Valve body faulty Repair valve body 

NO ENGINE BRAKING IN 1-2 Solenoid faulty Replace solenoid 

POSITION Electronic control problem Locate problem with DRB Tester 
Valve body faulty Repair valve 


Transmission faulty 


Disassemble and repair transmission 


VEHICLE DOES NOT HOLD Shift cable out of adjustment Adjust cable 

IN PARK Parking lock pawl cam and spring faulty Replace cam and spring 
OVERHEAT DURING NORMAL Low fluid level Add fluid and check for leaks 
OPERATION (FLUID | 


-DISCOLORED, SMELLS BURNED) — 


Fluid cooler, lines blocked, or cooler cracked | 


(oil in engine coolant) 


Breather vent in oil pump blocked 


Fluid cooler or cooler lines plugged 


Flush cooler and lines and replace 
radiator if transmission fluid has 
entered coolant 


OVERHEAT DURING Vehicle not properly equipped for trailer Be sure vehicle is equipped with 
COMMERCIAL OPERATION towing or commercial use recommended optional components 
OR WHILE TRAILER TOWING (i.e., HD springs, transmission, axle, 
(FLUID DARK AND BURNED larger CID engine, auxiliary cooler, 
WITH SOME SLUDGE correct axle ratio, etc.). If vehicle is not 
FORMATION) so equipped, it should not be used for 
- severe service operation 
Vehicle not equipped with auxiliary Drain fluid, change filter, and install 
fluid cooler auxiliary cooler 
Extensive idling time or operation in heavy Cut down on ae time; shift into 
traffic in hot weather neutral every so often and run + 
at 1000 rpm to help circulate flui 
through cooler 
Tow vehicle overloaded (exceeding vehicle Be sure vehicle is properly equipped to 
tow capacity) handle load; do not tow Class Ill-type 
loads with a vehicle that is only rated 
for Class I or Il operation | 
Air flow to auxiliary cooler blocked b Remove or reposition item causing 
snow plow, front mounted spare tire, bis air flow blockage 
screen, or similar item 
OIL COMES OUT FILLER TUBE Transmission overfilled Drain fluid to correct level; remove neutral 


switch and drain through switch hole 
with suction gun 


Inspect and clear blockage 


Flush cooler and lines 
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PARK/NEUTRAL POSITION SWITCH aa 


SWITCH TESTING 

Test switch continuity with an ohmmeter. Discon- 
nect the switch and check continuity at the connector 
terminal positions and in the gear ranges indicated 
in Figure 3. Switch continuity should be as follows: 

e Continuity should exist between terminals B 
and C with the transmission in Park and Neutral 
only (Fig. 25). 


e Continuity should exist between: terminals A and 


E with the transmission in Reverse (Fig. 25). 

e Continuity should exist between terminals A and 
G with the transmission in third gear (Fig. 25). 
- e Continuity should exist between terminals A and 
H with the transmission in first and/or second gear 
(Fig. 25). 

e Continuity should not exist in D position. 


SWITCH 
TERMINAL 
IDENTIFICATION 
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Fig. 25 Park/Neutral Position Switch Terminals And 
Testing 


SPEED SENSOR TESTING 

Test the speed sensor with an ohmmeter. Place the 
ohmmeter leads on the terminals in the sensor con- 
nector (Fig. 26). 

Rotate the transmission output shaft and observe 


the ohmmeter needle. The needle should deflect indi- © 


cating the switch is opening/closing as the rotor 
moves past the sensor (Fig. 26). Replace the sensor if 
the ohmmeter does not display any kind of reading. 

If a digital ohmmeter is being used, the sensor 
should generate an ohmmeter readout each time the 
switch opens and closes. 
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Fig. 26 Speed Sensor Testing 


FLOW TESTING TRANSMISSION MAIN COOLER 


Cooler flow is checked by measuring the amount of 
fluid flow through the cooler in a 20 second time 
period. The test is performed with the engine run- 
ning and transmission in neutral. Fluid is then 
pumped through the cooler by the transmission oil 
pump. | 

(1) Disconnect cooler inlet line at transmission fit- 
ting. | 

(2) Securely attach hose to end of inlet line and 
position line in a one quart test container. 

(3) Add extra quart of fluid to transmission. 

(4) Use stopwatch to check flow test time. 

(5) Shift transmission into neutral and set parking 
brake. 

(6) Start and run engine at curb idle speed and 
immediately note cooler flow. Approximately one 
quart of fluid should flow into test container in 20 
second period. 

(7) If cooler flow is intermittent, flows less than 
one quart in 20 seconds, or does not flow at all, 
cooler is faulty and must be replaced. 


- TORQUE CONVERTER STATOR CLUTCH 


INSPECTION 

(1) Insert Rotating Tool 7547 into converter hub 
and seat tool in. one-way clutch (Fig. 27). 

(2) Insert Stopper Tool 7548 in one converter hub 
notch and into outer race of rotating tool. 

(3) Turn rotating tool clockwise. Converter clutch 


‘should rotate freely and smoothly. Less than 2.5 N-m 
(22 in. lbs.) of torque should be keaeaee to rotate 


clutch in clockwise direction. 
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Fig. 27 Checking Operation Of Torque Converter 


Stator One-Way Clutch 
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(4) Turn rotating tool in counterclockwise direc- 
tion. Converter clutch should lock. 
(5) Replace converter if clutch binds or will not lock. 


SERVICE PROCEDURES 
CHECKING FLUID LEVEL 


(1) Be sure transmission fluid is at normal operating 
temperature. Normal operating temperature is reached 
after approximately 15 miles (25 km) of operation. 

(2) Position vehicle on level surface. This is impor- 
tant for an accurate fluid level check. | 

(3) Shift transmission through all gear ranges and 
back to Park. | 

(4) Apply parking brakes. 

(5) Verify that transmission is in Park. 

(6) Wipe off dipstick handle to prevent dirt from 
entering fill tube. Then remove dipstick and check 
fluid level and condition. 

(7) Correct fluid level is to FULL mark on dip- 
stick when fluid is at normal operating temper- 
ature (Fig. 28). | | 





TRANSMISSION | 
DIPSTICK 
=< ADD | |FULL CHECK 
— | OK RANGE 
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Fig. 28 Transmission Fluid Level 


(8) If fluid level is low, top off level with Mopar 
Dexron IITE/Mercon. Mopar Dexron II can be used but 
only if Mercon is not available. Do not overfill 
transmission. Add only enough fluid to bring 
level to Full mark. | | 

(9) If too much fluid was added, excess amount can 
be removed with suction gun and appropriate diame- 
ter plastic tubing. Tubing only has to be long enough 
to extend into oil pan. 


CHECKING FLUID CONDITION 


Inspect the appearance of the fluid during the fluid 
level check. Fluid color should range from dark red to 
pink and be free of foreign material, or particles. If the 
fluid is dark brown or black in color and smells burnt, 
the fluid has been overheated and must be changed. 

Transmission operation should also be checked if 
the fluid is severely discolored and contains quanti- 
ties of foreign material, metal particles, or clutch disc 
friction material. 

A small quantity of friction material or metal 
particles in the oil pan is normal. The particles 
are usually generated during the break-in 
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period and indicate normal seating of the vari- 
ous transmission components. 


REFILLING AFTER OVERHAUL OR FLUID/FILTER 
CHANGE 


The best way to refill the transmission after a fluid 
change or overhaul is as follows: 

(1) If transmission has been overhauled, install 
transmission in vehicle. | 
- (2) Remove dipstick and insert clean funnel in 
transmission fill tube. 

(3) Add following initial quantity of Mopar Dexron 
IIE/Mercon to transmission: 

(4) If fluid/filter change was performed, add 4 
pints (2 quarts) of fluid to transmission. 

(a) If transmission was completely overhauled 
and torque converter was replaced or drained, add 
10 pints (5 quarts) of fluid to transmission. 

(b) Remove funnel and install dipstick. 

(5) Operate vehicle until fluid reaches normal 
operating temperature. _ 

(6) Apply parking brakes. | 

(7) Let engine run at normal curb idle speed, apply 
service brakes. Then shift transmission through all gear 
ranges and back to PARK (leave engine running). 

(8) Remove dipstick and check fluid level. Add only 
enough fluid to bring level to Full mark on dipstick. Do 
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not overfill. If too much fluid is added, excess 
amount can be removed with suction gun and 
plastic tubing. Tubing only has to be long enough 
to extend into oil pan. : 

(9) When fluid level is correct, shut engine off, 
release park brake, remove funnel, and reseat dip- 
stick in fill tube. 


TRANSMISSION CONTROL MODULE (TCM) 
SERVICE 


Use the DRB scan tool to diagnose transmission 
control module function whenever a fault is sus- 
pected. Replace the module only when the scan tool 
indicates the module is actually faulty. 


TRANSMISSION COOLER 


MAIN COOLER 

The transmission main cooler is located in the 
radiator. The main cooler can be flushed when neces- 
sary, however, the cooler is not a repairable compo- 
nent. If the cooler is damaged, plugged, or leaking, 
the radiator will have to be replaced. 


AUXILIARY COOLER | 

The auxiliary cooler is mounted in front of the 
radiator at the driver side of the vehicle (Fig. 29). 
The cooler can be flushed when necessary, while 
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Fig. 29 Auxiliary Cooler Mounting (Left Hand Drive) 
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mounted in the vehicle. The cooler can also be 
removed for access, repair, or replacement as needed. 

The main and auxiliary coolers should both be 
flushed whenever a transmission or converter clutch 
malfunction generates sludge, debris, or particles of 
clutch friction material. 


COOLER SERVICE 

The main cooler (and radiator) and the auxiliary 
cooler can be removed for service or access to other 
components. Auxiliary cooler removal requires that 
the front bumper and radiator support be removed 
for access to the cooler lines and attaching bracket. 


REVERSE FLUSHING MAIN AND AUXILIARY 
COOLERS AND COOLER LINES 


Reverse flushing the cooler and lines will prevent 
sludge and particles from flowing back into the 
transmission after repair. The flushing procedure 
applies to standard (in—radiator) coolers and auxil- 
iary coolers equally. 

Pressure equipment is preferred for reverse flush- 
ing. However, reverse flushing can be performed 
using hand operated equipment as described in the 
following procedure. 

(1) Disconnect cooler lines at transmission and at 
auxiliary cooler (Fig. 30) and (Fig. 31). 
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(2) Position drain pan under cooler line to catch 
material flushed through coolers and lines. 

(3) Reverse flush each cooler using hand operated 
suction gun filled with mineral spirits. Insert gun 
nozzle (or hose) into cooler inlet (return) line. Then 
force mineral spirits through into line and through 
cooler. 

(4) Continue reverse flushing until fluid exiting 
inlet (pressure) line is clear and free of debris/resi- 
due. | | 

(5) Replace radiator if fluid cannot be pumped 
through main cooler. Replace auxiliary cooler if leaks 
are evident, or if fluid cannot be pumped through it. 

(6) Clear flushing materials from coolers and lines 
with short pulses of compressed air. Insert air gun 
nozzle into cooler inlet (return) line and continue 
short pulses of air until all fluid is cleared from 
cooler and lines. 

(7) Pump one quart of fresh automatic transmis- 
sion fluid through cooler and lines before reconnect- 
ing cooler lines. 


TRANSMISSION COOLER LINE FITTINGS 


Quick connect fittings are used at the transmission 
cooler line connections. The fitting seals and guide 
are serviceable. : | 7 
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Fig. 30 Auxiliary Cooler Mounting (Left Hand Drive) 
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Fig. 31 Auxiliary Cooler Mounting (Right Hand Drive) 


peslae the seals and guides whenever the fittings 
exhibit leakage, or will not properly snap into place. 


REMOVAL AND INSTALLATION 
PARK/NEUTRAL POSITION SWITCH 


REMOVAL 
(1) Raise vehicle. 
(2) Disconnect switch wire harness connector. 
(3) Pry washer lock tabs upward and remove 
switch attaching nut and tabbed washer (Fig. 32). 
(4) Remove switch adjusting bolt (Fig. 32). 
(5) Slide switch off manual valve shaft. 


INSTALLATION 

(1) Disconnect shift linkage rod from shift lever on 
left side of transmission. 

(2) Rotate manual shift lever all the way rear- 
ward. Then rotate lever forward two detent positions 
to Neutral. 

(3) Install switch on manual valve shaft and 
install switch adjusting bolt finger tight. Do not 
tighten bolt at this time. 

(4) Install tabbed washer on manual valve shaft 
and install switch attaching nut. Tighten nut to 6.9 
N-m (61 in. Ibs.) torque but do not bend washer lock 
tabs over nut at this time. . 

(5) Verify that transmission is in Neutral. 

(6) Rotate switch to align neutral standard line 
with vertical groove on manual valve shaft (Fig. 33). 
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Fig. 32 pareinenea! Position Switch Removal/, 
Installation 


(7) Align switch standard line with groove or flat 
on manual valve shaft. 

(8) Tighten switch adjusting bolt to 13 N-m (9 ft. 
lbs.) torque. 

(9) Bend at least two washer lock tabs over switch 
attaching nut to secure it. 

(10) Connect shift linkage rod to shift lever on left 
side of case. 
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Fig. 33 Park/Neutral Position Switch Adjustment 


(11) Connect switch wires to harness and lower 
vehicle. | ~— 

(12) Check switch operation. Engine should start 
in Park and Neutral only. 


TRANSMISSION CONTROL MODULE 


The transmission control module is mounted under 
the instrument panel. On left hand drive models, it is 
at the driver side of the lower finish panel (Fig. 34). 
On right hand drive models, it is at the passenger 
side of the lower finish panel (Fig. 35). — 





J9421-150 


Fig. 34 TCM Location (Left Hand Drive) 


To remove the. module, disconnect the wire harness, 
remove the mounting screws and remove the module from 
the finish panel. Tighten the module mounting screws 
securely after installation. Also be sure the wire harness is 
not twisted, kinked or touching any body panels. 


TRANSMISSION VALVE BODY SOLENOIDS 


SOLENOID REMOVAL 
(1) Remove transmission oil pan drain plug and 
drain fluid. 
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Fig. 35 TCM Location (Right Hand Drive) 
(2) Remove pan bolts and remove oil pan. 


(3) Remove oil screen bolts and remove screen 
(Fig. 36) and gasket. Discard the gasket. 
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Fig. 36 Oil Screen Removal/installation 
(4) Disconnect solenoid wire connector (Fig. 37). 


(5) If all solenoids are being removed, mark or tag 
wires for assembly reference before disconnecting them. 
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Fig. 37 Solenoid Wire Connectors 
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(6) Remove bolt attaching solenoids to valve body 
and remove solenoids (Fig. 38). Do not allow any 
valve body components to fall out when solenoids are 
removed. 
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Fig. 38 Transmission Valve Body Solenoids 


(7) Clean oil filter and pan with solvent and dry 
with compressed air. 

(8) Remove old sealer material from oil pan and 
transmission case. 


SOLENOID TESTING 

Test solenoid resistance with an ohmmeter. Con- 
nect the ohmmeter leads to the solenoid mounting 
bracket and to the solenoid wire terminal (Fig. 39). 
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Fig. 39 Testing Transmission Valve Body Solenoid 


Solenoid resistance should be 11—15 ohms. Replace 
the solenoid if resistance is above or below the spec- 
ified range. 
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REMOVAL AND INSTALLATION (Continued) 


SOLENOID INSTALLATION 

(1) Position solenoids on valve body and install 
solenoid bolts. Tighten bolts to 10 N-m (7 ft. lbs.) 
torque. 

(2) Connect feed wires to solenoids. 

(3) Install new gaskets on oil screen and install 
screen. Tighten screen bolts to 10 N-m (7 ft. lbs.) 
torque. 

(4) Apply bead of Loctite 599 sealer to oil pan seal- 
ing surface. Sealer bead should be at least 3.0 mm 
(1/8 in.) wide. 

(5) Install oil pan on transmission. Tighten pan 
bolts to 7 N-m (65 in. lbs.) torque. 

(6) Install and tighten oil pan drain plug to 20 
N-m (15 ft. lbs.) torque. 

(7) Fill transmission with Mopar Dexron ITE/Mer- 
con. 


SOLENOID HARNESS ADAPTER SEAL 


REMOVAL 

(1) Remove oil pan and oil screen. Refer to Sole- 
noid Removal procedure. 

(2) Disconnect solenoid wire connectors (Fig. 40). 
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Fig. 40 Solenoid Wire Connectors 


(3) Remove bracket securing solenoid harness 
adaptor (Fig. 41) to case. 

(4) Pull harness adapter and wires out of case. 

(5) Remove and discard adapter O-ring. 
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REMOVAL AND INSTALLATION (Continued) | 
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Fig. 41 Harness Adapter Removail/installation 


INSTALLATION 

(1) Lubricate new O-ring and install it on adapter. 

(2) Install solenoid wire harness and adapter in 
case. 

(3) Install adapter bracket and bracket bolt. 

(4) Connect wires to solenoids. 
~ (5) Install oil screen. 

(6) Apply bead of Loctite 599 to oil pan seal sur- 
face. Sealer bead should be at least 3 mm (1/8 in.) 
wide. . 

(7) Install oil pan on transmission. Tighten pan 
bolts to 7 N-m (65 in. lbs.) torque. 

(8) Install and tighten oil pan drain plug to 20 
N-m (15 ft. lbs.) torque. | 

(9) Fill transmission with Mopar Dexron IITE/Mer- 
con. 


TRANSMISSION VALVE BODY 


REMOVAL 

Removal and installation are the only valve body 
service procedures covered in this section. Refer to 
the transmission overhaul section for valve body dis- 
assembly, cleaning, inspection and reassembly. 

(1) Remove oil pan plug and drain transmission 
fluid. 

(2) Remove oil pan and oil screen. Clean pan and 
screen in solvent and dry them with compressed air. 

(3) Disconnect solenoid wire connectors (Fig. 42). 
Mark wires for assembly reference. 

(4) Remove valve body oil tubes (Fig. 43). Carefully 
pry tubes out of valve body with screwdriver. 
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Fig. 42 Solenoid Wire Connectors 
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Fig. 43 Removing Transmission Valve Body Oil 
Tubes 
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REMOVAL AND INSTALLATION (Continued) 


(5) Disconnect throttle cable from throttle cam 
(Fig. 44). 


oo 
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Fig. 44 Removing/installing Throttle Cable 


(6) Remove valve body bolts. Bolt locations are 
outlined in (Fig. 45). 


@ =BOLT LOCATIONS 
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Fig. 45 Transmission Valve Body Bolt Locations 


(7) Lower valve body and remove overdrive clutch 
accumulator springs, direct clutch accumulator 
springs and second brake accumulator spring (Fig. 
46) 

(8) Remove valve body and check ball and spring 
(Fig. 47). 


TRANSMISSION VALVE BODY INSTALLATION 
(1) Connect cable to throttle cam (Fig. 44). 
(2) Install check ball and spring (Fig. 47). 
(3) Position accumulator springs and spacers on 
valve body. 
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Fig. 47 Removing/Installing Check Ball And Spring 


(4) Align valve body manual valve with shift sector 
(Fig. 48) and carefully position valve body on case. 

(5) Install valve body bolts (Fig. 45). Tighten bolts 
evenly to 10 N-m (7 ft. lbs.) torque. 7 

(6) Install valve body oil tubes. Be sure tube ends 
(L) and (M) are installed as shown in (Fig. 49). 

(7) Remove: old sealer material from oil pan and 
transmission case. , _ , 

(8) Clean oil screen and oil pan with solvent (if not 
done previously). Dry both components with com- 
pressed air only. Do not use shop towels. 

(9) Install new gaskets on oil screen and install 
screen on case. Tighten screen attaching bolts to 10 
N-m (7 ft. lbs.) torque. 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 48 Shift Sector And Manual Valve Alignment 
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Fig. 49 Installing Transmission Valve Body Oil 
Tubes 


(10) Apply bead of Loctite 599 sealer to sealing 
surface of oil pan. Sealer bead should be at least 3 
mm (1/8 in.) wide. Then install oil pan and tighten 
pan bolts to 7.4 N-m (65 in. lbs.) torque. 

(11) Install new gasket on oil pan drain plug and 
install plug in pan. Tighten plug to 20 N-m (15 ft. 
Ibs.) torque. 

(12) Fill transmission with Mopar Dexron IITE/Mer- 
con. 


MANUAL VALVE SHAFT SEAL REPLACEMENT 


(1) Remove park/neutral position switch and dis- 
connect transmission shift lever (Fig. 50). 
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Fig. 50 Manual Valve Shaft And Seals 


(2) Remove oil pan and valve body. 
(3) Remove bolts attaching park rod bracket to 
case (Fig. 51). 
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Fig. 51 Removing/Installing Park Rod Bracket 


(4) Remove park rod from shift sector (Fig. 52). 

(5) Cut spacer sleeve with chisel and remove it 
from manual valve shaft (Fig. 53). 

(6) Remove pin from shaft and sector with pin 
punch. 

(7) Remove shaft and sector from case. — 

(8) Pry shaft seals out of case (Fig. 54). 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 52 Removing/Installing Park Rod 
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Fig. 53 Cutting Spacer Sleeve 


(9) Inspect the manual valve shaft and sector. 
Replace either component if worn or damaged. 

(10) Coat replacement shaft seals with petroleum 
jelly and seat them in the case (Fig. 55). 

(11) Install new spacer sleeve on sector (Fig. 56). 

(12) Lubricate manual valve shaft with petroleum 
jelly and install it in case. 

(13) Lubricate sector and sleeve with petroleum 
jelly and install them on shaft. 

(14) Align hole in spacer sleeve with notch in sec- 
tor. Then install shift sector roll pin. Tap pin into 
sector and shaft and stake sleeve to sector and shaft 
securely. 

(15) Connect park rod to sector (Fig. 52). 
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Fig. 54 Removing Manual Valve Shaft Seals 
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Fig. 55 Installing Manual Valve Shaft Seals 


(16) Install park rod bracket (Fig. 57). ee 
bracket bolts to 10 N-m (7 ft. lbs.) torque. 

(17) Install valve body, oil screen and oil pan. Use 
Loctite 599 sealer on oil pan seal surface. 

(18) Install park/neutral position switch. 


ACCUMULATOR PISTONS AND SPRINGS 


(1) Remove valve body. Refer to procedure in this 
section. | 

(2) Remove accumulator pistons with compressed 
air (Fig. 58). Apply air through small feed hole next 
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Fig. 56 Installing Spacer Sleeve On Sector 
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Fig. 57 Installing Park Rod Bracket 


to each piston bore. Catch each piston in a shop 
towel as it exits bore. 


CAUTION: Use only enough air pressure to ease 
each piston out of the bore. In addition, remove the 
pistons one at a time and tag the pistons and 
springs for assembly reference. Do not intermix 
them. 


(3) Remove and discard piston O-ring seals. Then 
clean pistons and springs with solvent. 

(4) Inspect pistons, springs and piston bores. 
Replace worn damaged pistons. Replace broken, col- 
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Fig. 58 Accumulator Piston Removal 


lapsed or distorted springs. Replace case if piston 
bores are damaged. 

(5) If small cushion spring in any piston must be 
replaced, remove spring retainer clip and remove 
spring from piston (Fig. 59). A small hooked tool or 
small thin blade screwdriver can be used to remove 
clip. A thin wall, deep socket, or pin punch can be 
used to seat clip after spring replacement. 
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Fig. 59 Small Cushion Spring Retention 


(6) Install new O-ring seals on pistons. Lubricate 
seals and pistons and piston bores with transmission 
fluid. | 

(7) Install pistons and springs (Fig. 60). 

(8) Install valve body, oil screen and oil pan. Use 
Loctite 599 on oil pan sealing surface. 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 60 Accumulator Pistons, Springs And Spacers 


SECOND COAST BRAKE SERVO OVERHAUL 


(1) Remove valve body as outlined in this section. 

(2) Remove servo piston cover snap ring with snap 
ring pliers (Fig. 61). 

(3) Remove servo piston and cover with com- 
pressed air. Apply compressed air through oil hole in 
servo boss to ease piston out of bore (Fig. 62). 

(4) Remove and discard seal and O-rings from 
cover and piston (Fig. 63). Inspect E-—ring, piston, 
spring and retainer, piston rod and piston spring. 
Replace worn or damaged parts. 

(5) Install new seals on cover and piston. 

(6) Lubricate servo components with transmission 
fluid. 

(7) Assemble and install servo components in case. 
Be sure servo piston rod is properly engaged in the 
second coast brake band. 

(8) Compress cover and piston and install cover 
snap ring. | 

(9) Install valve body, oil screen and oil pan. Use 
Loctite 599 on oil pan sealing surface. 
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Fig. 61 Removing/Installing Servo Piston Cover 
Snap Ring 
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_ Fig. 62 Removing Servo Cover And Piston 
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Fig. 63 Second Coast Brake Servo Components 


PARK ROD AND PAWL SERVICE 


(1) Remove valve body as outlined in this section. 


(2) Remove bolts atach park rod bracket to 


case (Fig. 64). 
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Fig. 64 Removing/installing Park Rod Bracket 


(3) Remove park rod from manual valve shaft sec- 
tor (Fig. 65). 

(4) Remove park rod. 

(5) Remove park pawl, pin and spring (Fig. 66). 

(6) Examine park rod, pawl, pin and _ spring. 
Replace any component that is worn or damaged. 

(7) Install pawl in case. Insert pin and install 
spring. Be sure spring is positioned as shown in Fig- 
ure 35. 
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Fig. 65 Removing/installing Park Rod 
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Fig. 66 Removing/Installing Park Pawl, Pin ang . 
Spring 
(8) Install park rod and bracket (Fig. 64). Tighten 
bracket bolts to 10 N-m (7 ft. lbs.) torque. 


(9) Install valve body, oil screen vane oil ] pan as out- 
lined in this section. 


ADAPTER HOUSING SEAL REPLACEMENT 

(1) Raise vehicle. 

(2) Disconnect or remove components necessary to 
gain access to seal (e.g. propeller shaft, crossmember, 
shift linkage, transfer case, exhaust components, 
hoses, wires). 
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(3) Remove dust shield and remove seal from 
adapter housing (Fig. 67). 
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Fig. 67 Adapter Housing Seais 


(4) Install new seal with appropriate size seal 
installer and install dust shield. 

(5) Reinstall components removed to gain access to 
seal. 

(6) Top off transmission fluid if necessary. 


SPEED SENSOR REPLACEMENT 


(1) Disconnect sensor wire harness connector. 

(2) Remove sensor retainer bolt and remove sensor 
(Fig. 68). 

(3) Remove and discard speed sensor O-ring. 

(4) Install new O-ring on speed sensor and install 
sensor in transmission case. 

(5) Install sensor bracket and _ retainer bolt. 
Tighten bolt to 7.4 N-m (65 in. lbs.) torque. 

(6) Connect sensor wire harness connector. 


SPEED SENSOR eis ‘SPEEDOMETER DRIVE 
GEAR 


ROTOR—DRIVE GEAR REMOVAL 

(1) Raise vehicle. 

(2) Remove components necessary to gain access to 
rotor and drive gear such as propeller shaft, transfer 
case, crossmember, and shift linkage. : 

(3) Disconnect speedometer cable and/or speed sen- 
sor. 

(4) Remove adaptor housing. 

(5) Remove speedometer drive gear snap ring (Fig. 
69). 
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Fig. 68 Transmission Speed Sensor Removal/ 
Installation 
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Fig. 69 Removing/Installation Speedometer Drive 
Gear 


(6) Remove the speedometer drive gear and spacer 
Gf equipped). 

(7) Remove rotor by carefully prying it off output 
shaft with wood dowel or hammer handle (Fig. 70). 

(8) Clean sealing surfaces of transmission case and 
extension/adaptor housing. 


KS 


REMOVAL AND INSTALLATION (Continued) 
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Fig. 70 Removing Speed Sensor Rotor 


ROTOR AND DRIVE GEAR INSTALLATION 

(1) Install rotor, spacer (if equipped) and drive 
gear on output shaft. Then install drive gear snap 
ring (Fig. 69). 

(2) Apply bead of Loctite 599 sealer, to transmis- 
sion case sealing surface and install extension/ 
adapter housing on case. 

(3) Tighten adaptor housing bolts to 34 N-m (25 ft. 
Ibs.) torque. ’ 












THROTTLE 
CABLE 






THROTTLE 
BODY 


CABLE ENGINE 
BRACKET 


AUTOMATIC TRANSMISSION—AW4 = 21 - 201 


(4) Install components removed to gain access to 
rotor and drive gear. 


THROTTLE POSITION SENSOR (TPS) SERVICE 


A separate throttle position sensor is used for auto- 
matic transmission applications. The sensor is 
attached to the base of the throttle body. Refer to 
Group 14 for TPS service and adjustment. 


TRANSMISSION THROTTLE CABLE REPLACEMENT 


THROTTLE CABLE REMOVAL 

(1) In engine compartment, disconnect cable from 
throttle linkage. Then compress cable mounting ears 
and remove cable from engine bracket (Fig. 71). 

(2) Raise vehicle. 

(3) Remove transmission oil pan. 

(4) Disengage cable from throttle valve cam (Fig. 
72). 

(5) Remove cable bracket bolt and remove cable 
and bracket from case (Fig. 73). : 

(6) Remove and discard cable seal. 


THROTTLE CABLE INSTALLATION 

(1) Lubricate and install new seal on cable. 

(2) Insert cable in transmission case. 

(3) Attach cable to throttle cam (Fig. 72). 

(4) Install cable bracket on case and_ tighten 
attaching bolt to 10 N-m (7 ft. lbs.) torque (Fig. 78). 

(5) Remove old sealer material from oil pan and 
transmission case. Clean oil pan with solvent and dry 
it with compressed air. | 
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Fig. 71 Transmission Throttle Cable Attachment 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 72 Removing/Installing Transmission Throttle 
Cable 
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Fig. 73 Removing/installing Transmission Throttle 
Cable And Bracket 


(6) Apply bead of Loctite 599 sealer to oil pan seal- 
ing surface. Sealer bead should be at least 3 mm (1/8 
in.) wide. Then install pan and tighten pan bolts to 7 
N-m (65 in. lbs.) torque. 

(7) Install new gasket on oil pan drain plug. 
Install and tighten plug to 20 N-m (15 ft. lbs.) torque. 

(8) Connect cable to engine bracket and throttle 
linkage. | 

(9) Fill transmission with Mopar Dexron/Mercon 
ITE. 

(10) Adjust the cable as described in cable adjust- 
ment procedure. 
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TRANSMISSION THROTTLE CABLE 
ADJUSTMENT 

(1) Shift transmission into Park, shut engine off 
and raise hood. 

(2) Press cable release button (Fig. 74). 


CONDUIT 


RELEASE 
BUTTON 


CABLE 





CABLE 
CONNECTOR 
J9121-417 


Fig. 74 Throttle Cable Components 


(3) Push cable conduit back into cable sheath as 
far as possible (Fig. 75). | 

(4) Rotate lever on throttle body to wide open 
throttle position. Cable will ratchet to correct adjust- 
ment point as lever is rotated (Fig. 75). 
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| Fig. 75 Throttle Cable Adjustment 
TRANSMISSION AND TORQUE CONVERTER 


REMOVAL 

(1) Raise vehicle. 

(2) Drain transmission fluid and reinstall oil pan 
drain plug. 

(3) On models with 2—piece fill tube, remove upper 
half of tube (Fig. 76). 

(4) Disconnect cooler lines at transmission. Cooler 
lines have quick—disconnect fittings. Press fitting 
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Fig. 76 Transmission Fill Tube (Two-Piece) 


release tabs and pull cooler lines and fittings out of 
case or use Special Tool 7555 to disconnect them. 

(5) Support engine with safety stand and support 
transmission with jack. 

(6) Disconnect transmission and transfer case shift 
linkage. 

(7) Remove necessary exhaust components. 

(8) Disconnect vehicle speed sensor wires 

(9) Mark position of front and rear propeller shafts 
for alignment reference. Then remove shafts from 
vehicle. 

(10) Remove rear crossmember. 

(11) Disconnect transmission shift cable at trans- 
mission. Then disconnect transmission throttle valve 
cable at engine. 

(12) Disconnect necessary vacuum and fluid hoses. 

(13) Remove transfer case from transmission. 

(14) Disconnect and remove crankshaft position 
sensor (Fig. 77). 


CAUTION: The crankshaft position sensor can be 
damaged during transmission removal (or installa- 
tion) if the sensor is still bolted to the engine block. 
To avoid damage, remove the sensor before remov- 
ing the transmission. 


(15) Remove starter motor. | 

(16) Remove bolts attaching converter to drive 
plate. _ : 
(17) Remove bolts attaching converter housing to 
engine. | 

(18) Secure transmission to jack with safety 
chains. 
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Fig. 77 Crankshaft Position Sensor 


(19) Pull transmission rearward for access to con- 
verter. Then secure converter in pump with C—clamp 
or strap bolted to converter housing. 

(20) Remove transmission from under vehicle. 

(21) Remove torque converter if converter or oil 
pump seal are to be serviced. 


INSTALLATION 

(1) Mount transmission on transmission jack. Then 
secure transmission to jack with safety chains. 

(2) Lubricate converter drive hub and oil pump 
seal lip with transmission fluid. Then install con- 
verter. Be sure converter is fully seated in oil pump 
gears before proceeding. Hold converter in place with 
C-—clamp or strap attached to converter housing. 

(3) Align and position transmission and converter 
on engine. 

(4) Remove clamp or strap used to hold torque con- 
verter in place. | | 

(5) Move transmission forward seat and it on 
engine. Be sure torque converter hub is fully seated. 

(6) Install converter housing—to—engine bolts (Fig. 
78). 

(7) Install converter—to—drive plate bolts. 

(8) Install and connect starter motor. 

(9) Install and connect crankshaft position sensor. 

(10) Install transfer case on transmission. Tighten 
transfer case attaching nuts to 41 N-m (80 ft. lbs.) 
torque 

(11) Connect transfer case shift linkage and vac- 
uum hoses. _ 

(12) Connect exhaust components. 

(13) Install rear crossmember and remove jack 
used to support transmission assembly. 

(14) Connect speed sensor wire harness to sensor. 

(15) Connect wire harness to park/neutral position 
switch. 


21-204 AUTOMATIC TRANSMISSION—AW4 XJ 


REMOVAL AND INSTALLATION (Continued) 





BOLT |SET-TO SERVICE TORQUE 


A 58 N.m (43 ft-lbs) 
B 20 N.-m (181 in-lbs) 















TRANSMISSION 
FILL 
TUBE | 











3 BRACKET 
B  §9121-397 





BRACKET 


Fig. 78 Transmission Mounting 


(16) Align and connect front and rear propeller ae SSK PUMP 
| SEAL 


shafts. 

(17) Connect transmission wire harnesses and 
transfer case vacuum and wire harnesses. 

(18) Connect transmission cooler lines. 

(19) Connect transmission throttle cable at engine. 

(20) Install new O-ring seal on upper half of 
transmission fill tube. Then connect upper and lower 
tube halves. 

(21) Lower vehicle. 

(22) Fill transmission with Mopar Dexron ITE/Mer- 











con automatic transmission fluid. // 
OIL PUMP SEAL oo ‘ 
REMOVAL \ 


(1) Remove converter. 

(2) Remove old seal. Use blunt punch to collapse 
seal and pry seal out of pump housing. Do not 
scratch or damage seal bore. 


neta at ide 





, J8921-47) 
INSTALLATION | | 
(1) Lubricate lip of new seal with transmission Fig. 79 Installing Oil Pump Seal 
a. and install seal in pump with tool 7549 (Fig. 3) Alien. wuidas all convenes ie oil pup. 


(2) Lubricate converter drive hub with transmis- 
sion fluid. 


XJ — 


DISASSEMBLY AND ASSEMBLY 
TRANSMISSION 


DISASSEMBLE 

(1) Remove torque converter. 

(2) Remove lower half of filler tube if not previ- 
ously removed. 

(3) Remove clamps attaching wire harness and 
throttle cable (Fig. 80) to transmission. 


CLAMP 





TRANSMISSION THROTTLE 
HARNESS CABLE J8921-474 


Fig. 80 Typical Harness And Cable Clamp 
Attachment 


(4) Remove shift lever from manual valve shaft at 
left side of transmission. 

(5) Remove park/neutral position switch. 

(6) Remove speed sensor (Fig. 81). 

(7) Remove converter housing bolts and remove 
housing (Fig. 82) from case. 

(8) Remove adapter housing. 
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SPEEDOMETER > 
DRIVEN GEAR (2WD MODELS) 





J8921-475 


Fig. 81 Speed Sensor Removal 


CONVERTER HOUSING 


J8921-476 


Fig. 82 Converter Housing Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(9) Remove speedometer drive gear snap ring and (11) Remove transmission oil pan, oil screen and 
remove gear and gear spacer if equipped (Fig. 83). screen gaskets (Fig. 85). Then mount transmission in 
holding fixture. 
ROTOR 
OlL OIL 
SCREEN SCREEN 
SPEEDOMETER DRIVE BOLTS 













Fig. 85 Removing Oil Screen 
J8921-464 (12) Remove valve body oil feed tubes (Fig. 86). 


Fig. 83 Removing Speed Sensor And Speedometer 
Drive Gear 


(10) Remove speed sensor rotor and key. Use wood 
dowel or hammer handle to loosen and remove rotor 
(Fig. 84). 


WOOD 
DOWEL 

OR 
HAMMER 
HANDLE 





58921 -437 


Fig. 86 Valve Body Oil Tube Removal — 
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Fig. 84 Removing Transmission Speed Sensor 
Rotor 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(13) Disconnect valve body solenoid wires (Fig. 87). 


SOLENOID WIRE 
CONNECTORS 





J8921-433 


Fig. 87 Solenoid Wire Location 


(14) Remove harness bracket bolt and remove har- 
ness and bracket (Fig. 88). 





1 NHARNESS 

= ADAPTER 

BRACKET 
J8921-436 


| Fig. 88 Removing Bracket And Harness 
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(15) Remove valve body bolts (Fig. 89). 


@ =BOLT LOCATIONS 





8921-439 


Fig. 89 Valve Body Bolt Locations 


(16) Disconnect throttle cable from throttle cam 
(Fig. 90). 





_ THROTTLE 
CABLE 


THROTTLE 
CAM 
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Fig. 90 Disconnecting Throttle Cable 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(17) Remove valve body from case. Then remove 
accumulator springs, spacers and check ball and 
spring (Fig. 91). 





ACCUMULATOR SPRINGS 


J9121-381 


Fig. 91 Removing Accumulator Springs, Spacers 
And Check Ball 


(18) Remove second brake and clutch accumulator 
pistons with compressed air (Fig. 92). Apply air pres- 
sure through feed port and ease the pistons out of 
the bore. 

(19) Remove overdrive brake accumulator piston 
with compressed air (Fig. 92). 

(20) Remove overdrive clutch accumulator piston 
with compressed air (Fig. 92). 

(21) Remove throttle cable. 


Kd 


SECOND BRAKE AND 
CLUTCH PISTONS 





OVERDRIVE 
BRAKE 
PISTON 





OVERDRIVE 
CLUTCH 
PISTON 
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Fig. 92 Accumulator Piston Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(22) Remove oil pump bolts and remove pump with 


bridge—type Puller 7536 (Fig. 98). 


PULLER 
TOOL 





PUMP J8921-481 


Fig. 93 Oil Pump Removal 
(23) Remove race from oil pump (Fig. 94). 


OIL PUMP 
RACE 


J8921-482 


Fig. 94 Oil Pump Race Removal 
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(24) Remove overdrive planetary gear and clutch 
assembly (Fig. 95). : 


PLANETARY 
AND S 
CLUTCH - 

ASSEMBLY ee 5) 





J8921-483 
Fig. 95 Removing Overdrive Planetary And Clutch 
Assembly 


(25) Remove race from overdrive planetary (Fig. 
96). 


PLANETARY 
(OVERDRIVE) 





RACE 


J8921-484 


Fig. 96 Fourth Gear Planetary Race Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(26) Remove thrust bearing, race and overdrive 
planetary ring gear (Fig. 97). 


E 
THRUST aa 
eat ed OVERDRIVE 
PLANETARY 


RING GEAR 





J8921-485 


Fig. 97 aenteuing Bearing, Race And Planetary Ring 
Gear 


(27) Measure stroke length of overdrive brake pis- 
ton as follows: 

(a) Mount dial ndiewior on case (Fig. 98). 

(b) Mount Gauge Tool 7546 so it contacts piston 
(Fig. 98). 

(c) Apply 57-114 psi air pressure through piston 
apply port and note piston stroke on dial indicator. 
Stroke length should be: 1.40 — 1.70 mm (0.055 — 
0.0699 in.). 

(d) If stroke is not ota limits, replace clutch 
piston and retainer. 

(28) Remove overdrive brake oack snap ring (Fig. 
99). 


XJ 


GAUGE 
TOOL 
(MUST 
CONTACT 
BRAKE 
PISTON) 










J8921 -486 


Fig. 98 Measuring Overdrive Brake Piston Stroke 


OVERDRIVE | 
BRAKE 
SNAP. 

RING 
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Fig. 99 Removing Overdrive Brake Pack Snap Ring 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(29) Remove overdrive brake pack discs and plates 
(Fig. 100). Measure brake pack disc thickness with 
micrometer. Replace brake pack if any disc thickness 
is less than 1.84 mm (0.0724 in.). 


OVER - 
DRIVE 
BRAKE 

_{ CLUTCH 
"| PACK 






MIN. DISC THICKNESS 
1.84MM (.072 IN) 


J8921-488 
Fig. 100 Removing/Measuring Overdrive Brake Disc 


Thickness 


(30) Remove overdrive support lower race and 
upper bearing and race assembly (Fig. 101). 


UPPER BEARING AND RACE 





J8921-489 
Fig. 101 Overdrive Support Bearing/Race Removal 


21-211 


(31) Remove overdrive support bolts (Fig. 102). 






s SUPPORT 
BOLTS 


— J8921-490 


Fig. 102 Overdrive Support Bolt Removal 


(32) Remove overdrive support snap ring with 
Snap Ring Plier Tool 7540 (Fig. 103). 


SNAP RING 
PLIERS 


SUPPORT 
SNAP 
RING 


J8921-491 


Fig. 103 Overdrive Support Snap Ring Removal/ 
installation 


21-212 AUTOMATIC TRANSMISSION—AW4 ————————___—_ XJ 
DISASSEMBLY AND ASSEMBLY (Continued) 


(33) Remove overdrive support (Fig. 104) with (35) Measure stroke length of second coast brake 
bridge—type Puller 7536. piston rod as follows: ae 
BRIDGE-TYPE (a) Make reference mark on piston rod (Fig. 106) 


PULLER TOOL as shown. 

3 (b) Apply 57-114 psi air pressure through piston 
feed hole and check stroke length with Gauge Tool 
7552 (Fig. 106). 

(c) Stroke length should be 1.5 — 3.0 mm (0.059 
— 0.118 in.). 

(d) If stroke length is incorrect, install new pis- 
ton rod and recheck stroke. If stroke is still incor- 
rect, replace second coast brake band. 

(e) Replacement piston rods are available in two 
different lengths which are: 71.4 mm (2.811 in.) 
and 72.9 mm (2.870 in.). 
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Toe ROD 





OVERDRIVE | vy 
SUPPORT 


J8921-492 


Fig. 104 Removing Overdrive Support 


: REFERENCE 
(34) Remove race from hub of overdrive support MARK. 


(Fig. 105). (MAKE WITH 
GREASE PENCIL) 








OVERDRIVE 
SUPPORT 
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Fig. 106 Measuring Second Coast Brake Piston Rod 
= Stroke 
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Fig. 105 Remove Overdrive Support Race 
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DISASSEMBLY AND ASSEMBLY (Continued) — 


(36) Remove second coast brake piston snap ring 
with Snap Ring Plier Tool 7540. Then remove piston 
cover and piston assembly with compressed air 
applied through piston feed hole (Fig. 107). 










SNAP 
RING 
PLIERS | 


SNAP RING, PISTON 
AND COVER 


AIR 
PISTON 
FEED oun 
HOLE 

~. J8921-495 


Fig. 107 Removing Second Coast Brake Cover And Piston 
(37) Disassemble second coast brake piston (Fig. 108). 


PISTON 
ROD 


SERVO | ; 
“ PISTON SEAL _ SPRING 


AND 
RING RETAINER 


PISTON 
SPRING 
SERVO 


COVER 


O-RINGS 8921-459 


COVER 


SNAP RING 


Fig. 108 Second Coast Brake Piston Components 
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(38) Remove direct and forward clutch assembly 
(Fig. 109). | 


DIRECT AND 
FORWARD 
CLUTCH 
ASSEMBLY 





| J8921-496 
Fig. 109 Removing Direct And Forward Clutch 
~ Assembly | 


(39) Remove thrust bearing and race from clutch 
hub (Fig. 110). < | 


DIRECT 
CLUTCH 


BEARING 


RACE 
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Fig. 110 Bearing And Race Removal From Clutch 
Hub | 
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DISASSEMBLY AND ASSEMBLY (Continued) 





XJ 


(40) Remove second coast brake band E-ring from 


RING GEAR BEARING 
band pin and remove brake band (Fig. 111). 


RACE (FRONT) 





wget. 








BRAKE BAND 
E-RING 
. SECOND 
COAST 
BRAKE 
BAND 
J8921-499 
Fig. 112 Front Planetary Ring Gear Removal 
a J8921-498 FRONT 
: BEARING 
ake Band Removal AND REAR leans 
Sve RING GEAR 





(41) Remove front planetary ring gear front bearing 
race and remove front planetary ring gear (Fig. 112). 

(42) Remove thrust bearing and rear race from 
ring gear (Fig. 113). 


J8921-500 


Fig. 113 Removing Ring Gear Bearing And Rear 
Race 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(43) Remove planetary thrust race (Fig. 114). 

(44) Relieve load on planetary snap ring as follows: 
Loosen transmission holding fixture. Turn transmis- 
sion over and allow output shaft to support transmis- 
sion weight. Place wood blocks under shaft to protect 
splines (Fig. 114). 


THRUST 
RACE 
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Fig. 115 Removing Planetary Snap Ring And Gear 


~ SUN GEAR 
7 INPUT DRUM, 







ONE-WAY CLUTCH 
ASSEMBLY . 
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Fig. 114 Relieving Load On Planetary Snap Ring 


(45) Remove planetary snap ring and remove plan- 
etary gear (Fig. 115). 

(46) Remove sun gear, input drum and one—way 
clutch as assembly (Fig. 116). 


J8921-503 


Fig. 116 Removing Sun Gear, Input Drum And — 
| One-Way Clutch | 
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DISASSEMBLY AND ASSEMBLY (Continued) 





(47) Measure second brake clutch pack clearance 
(Fig. 117). Clearance should be 0.62 — 1.98 mm 
(0.0244 — 0.0780 in.). Replace discs if clearance is not 


within specifications. SECOND | 


BRAKE 
FEELER 4 ( CLUTCH 
GAUGE 1 FOSS 





SECOND 
BRAKE 
CLUTCH 
PACK 





J8921-504 


| MIN. DISC THICKNESS 
Fig. 117 Checking Second Brake Clutch Pack Clearance IS 1.84MM (.072 IN) 


(48) Remove second brake clutch pack snap ring J8921-506 
(Fig. 118). Fig. 119 Removing/Measuring Second Brake Clutch 
Disc Thickness 
ALE g a Doon \ ) a 








PARK 
ROD 
BRACKET 





CLUTCH PACK 
SNAP RING 
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Fig. 118 Removing Second Brake Clutch Pack Snap Ring 


(49) Remove second brake clutch pack (Fig. 119). 
Measure disc thickness with micrometer. Minimum 
thickness should be 1.84 mm (0.0724 in.). Replace 
discs if not within specifications. 

(50) Remove bolts attaching park rod bracket to 
case. Then disconnect park rod from manual shaft 
lever and remove rod and bracket (Fig. 120). 





J8921-507 
Fig. 120 Removing Park Rod And Bracket 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(51) Remove park pawl spring, pin and pawl (Fig. 
121). 





SPRING 


‘8921-460 


Fig. 121 Removing Park Pawl, Pin And Spring 


(52) Measure clearance of first-reverse brake 
clutch pack (Fig. 122). Clearance should be: 0.70 — 
1.2 mm (0.028 — 0.047 in.). Replace discs if clearance 
is not as specified. 


FIRST-REVERSE 
CLUTCH PACK 


FEELER 
GAUGE 


J8921-508 
Fig. 122 Checking First-Reverse Brake Clutch Pack 
Clearance 


(53) Remove second brake piston sleeve (Fig. 123). 
Cover remover tool with tape to avoid damaging case. 
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REMOVER 
TOOL 





PISTON 
SLEEVE 


J8921-509 


Fig. 123 Removing Second Brake Piston Sleeve 


(54) Remove rear planetary gear, second brake 
drum and output shaft as an assembly (Fig. 124). 


\ 
\ 
PLANETARY, oo 
BRAKE DRUM C 
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SHAFT ASSEMBLY Wr) 
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7, 
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Fig. 124 Removing Rear Planetary, Second Brake 
Drum And Output Shaft 


(55) Remove planetary and brake drum thrust 
bearing and race assembly (Fig. 125) 

(56) . 

(57) Remove second brake drum gasket from case 
with gasket scraper or screwdriver (Fig. 126). Retain 
tube shaped gasket if condition is OK. 

(58) Measure inside diameter of transmission case 
rear bushing with bore gauge or inside micrometer 
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DISASSEMBLY AND ASSEMBLY (Continued) 


THRUST 
BEARING AND 
RACE ASSEMBLY 





J8921-511 


_ Fig. 125 Removing Planetary And Brake Drum 
Thrust Bearing And Race Assembly 


SECOND 
BRAKE 
DRUM 
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Fig. 126 Removing Brake Drum Gasket 


(Fig. 127). Maximum allowable diameter is 38.18 mm 
(1.5031 in.). Replace transmission case if bush- 
ing I.D. is greater than specified. Bushing is not 
serviceable. 


TRANSMISSION ASSEMBLY AND 
ADJUSTMENTS | | 
(1) During assembly, lubricate components with 
transmission fluid or petroleum jelly as indicated. 
(2) If any of the transmission components are still 
assembled after overhaul checking procedures, disas- 
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GAUGE 
REAR 
BUSHING 
TRANSMISSION 

CASE 
J8921-512 


Fig. 127 Checking Rear Bushing Inside Diameter 


semble as necessary in preparation for transmission 
assembly. 

(3) Verify thrust bearing and race installation dur- 
ing assembly. Refer to the Thrust Bearing Chart (Fig. 
128) for bearing and race location and correct posi- 
tioning. | | 

(4) Install rear planetary gear, second brake drum 
and output shaft as outlined in following steps: 

(5) Verify No. 10 thrust bearing and race (Fig. 
128). Bearing and race outer diameter is 57.7 mm 
(2.272 in.) and inside diameter is 39.2 mm (1.548 in.). 
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DISASSEMBLY AND ASSEMBLY (Continued) | ; 
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Fig. 128 Thrust Bearing Chart 
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—- XJ 





DISASSEMBLY AND ASSEMBLY (Continued) - 


(6) Coat thrust bearing and race assembly with 
petroleum jelly and install in case (Fig. 129). Race 
faces down. Bearing rollers face up. ~ 


Q FRONT 


THRUST 
BEARING 
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Fig. 129 Installing Thrust Bearing And No. 10 Race 


(7) Align teeth of second brake drum and clutch 
pack (Fig. 130). } ? 






SECOND 
BRAKE 
DRUM 


CLUTCH 


PACK 
DRUM AND™ 
CLUTCH PACK 

oe J8921-671 


Fig. 130 Aligning Second Brake Drum And Clutch 
Pack Teeth 


(8) Align rear planetary—output shaft assembly 
teeth with case slots and install assembly in case 
(Fig. 131). 





J8921-672 


Fig. 131 Output Shaft/Rear Planetary Assembly 
Installation a 


(9) Install rear planetary snap ring with snap ring 


pliers. Chamfered side of snap ring faces up and 
. toward case front (Fig. 132). ma ) 


fete ate 





REAR PLANETARY 
SNAP RING 


J8921-673 


Fig. 132 Planetary Snap Ring Installation 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(10) Check first—-reverse brake pack clearance with 
feeler gauge (Fig. 133). Clearance should be 0.70 — 
1.20 mm (0.028 — 0.047 in.). If clearance is incorrect, 
planetary assembly, thrust bearing or snap ring is 
not properly seated in case. Remove and reinstall 
components if necessary. 





J8921-674 


Fig. 133 Checking First-Reverse Brake Pack 
Clearance 


(11) Install second brake piston sleeve (Fig. 134). 
Sleeve lip faces up and toward case front as shown. 


PISTON 
SLEEVE 





sitesi 


J8921-675 


Fig. 134 Second Brake Piston Sleeve Installation 
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(12) Install second brake drum gasket with 
Installer Tool 7544 (Fig. 135). Gasket depth is 43.7 


, a § 
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INSTALLER 
TOOL 
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Fig. 135 Second Brake Drum Gasket Installation 


(13) Install park lock pawl, spring and pin (Fig. 
136). 


J8921-677 


Fig. 136 Park Lock Pin, Spring And Paw Installation 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(14) Connect park lock rod to manual valve shift (16) Verify park lock operation. Move shift sector 
sector (Fig. 137). to Park position. Park pawl should be firmly engaged 
(locked) in planetary ring gear (Fig. 139). 






REAR 
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RING GEAR 
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Fig. 139 Checking Park Pawl Engagement 


Fig. 137 Park Lock Rod Installation (17) Install No. 1 one-way clutch (Fig. 140). Short 

(15) Position park lock rod bracket on case and flanged side of clutch faces up and toward case front. 

tighten bracket attaching bolts to 10 N-m (7 ft. Ibs.) 
torque (Fig. 138). 





PARK ROD BRACKET 
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Fig. 138 Park Rod Bracket Installation 


J8921-681. 





Fig. 140 Installing No. 1 One—Way Clutch 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(18) Install second brake pack (Fig. 141). Install (22) Install planetary sun gear and input drum 
disc then plate. Continue installation sequence until (Fig. 143). Be sure drum thrust washer tabs are 
five discs and five plates are installed... | seated in drum. Use petroleum jelly to hold thrust 


washer in position if necessary. 


SUN GEAR 
AND 
INPUT DRUM 










SECOND 
BRAKE PACK 


RAN’: 


8921 -682 


Fig. 141 Second Brake Pack Installation 


(19) Install second brake pack retainer with | os 
rounded edge of retainer facing disc. Fig. 143 Installing Sun Gear And Input Drum 
(20) Install second brake pack snap ring. (23) Install front planetary gear on sun gear (Fig. 
(21) Check brake pack clearance with feeler gauge 144), | 
(Fig. 142). Clearance should be 0.062 — 1.98 mm 
(0.024 — 0.078 in.). If brake pack clearance is not cor- FRONT 
PLANETARY 
rect, brake pack components are not seated. Reas- GEAR 
semble brake pack if necessary. 


J8921-684 





| J8921-685 
J8921-683 


: Fig. 144 Installing Front Planetary Gear 
Fig. 142 Checking Second Brake Pack Clearance 
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DISASSEMBLY AND ASSEMBLY (Continued) 


_ (24) Support output shaft with wood blocks (Fig. 
145). 


SHAFT 





WOOD 
BLOCKS 
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Fig. 145 Supporting Output Shaft 


(25) Install planetary snap ring on sun gear with 
snap ring plier tool 7541 (Fig. 146). 


SNAP RING 
PLIER TOOL 
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Fig. 146 Installing Front Planetary Snap Ring 


-XJ 


(26) Install tabbed thrust race on front planetary 
gear (Fig. 147). Washer tabs face down and toward 
gear. Race outer diameter is 47.8 mm (1.882 in.). 
Inside diameter is 34.38 mm (1.350 in.). 







TABBED 
THRUST 
WASHER 


CN 18921-688 


Fig. 147 Installing Planetary Thrust Race | 
(27) Install second coast brake band (Fig. 148). 


SECOND 
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Fig. 148 Installing Second Coast Brake Band 


XJ 


(28) Install pin in second coast brake band. Then 
install retaining ring on pin (Fig. 149). 
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(INSTALL ON PIN) 
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Fig. 149 Installing Second Coast Brake Band 
Retaining Pin 

(29) Install thrust bearing and race in forward—di- 
rect clutch (Fig. 150). Coat bearing/race with petro- 
leum jelly to hold them in place. | 

(30) Verify forward—direct clutch thrust bearing size. 

e Race outer diameter is 48.9 mm (1.925 in.) and 
inside diameter is 26.0 mm (1.024 in.). 

e Bearing outer diameter is 46.7 mm (1.839 in.) 
and inside diameter is 26.0 mm (1.024 in.). 

(31) Coat front planetary ring gear race with 
petroleum jelly and install it in ring gear (Fig. 151). 

(32) Verify ring gear race size. Outer diameter is 
47.0 mm (1.850 in.) and inside diameter is 26.5 mm 
(1.045 in.). 

(33) Align forward—direct clutch disc splines with 
screwdriver (Fig. 152). 
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Fig. 150 Installing Forward—Direct Clutch Thrust 
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Fig. 151 Installing Planetary Ring Gear Race 
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Fig. 152 Aligning Forward-—Direct Clutch Splines 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(34) Align and install front planetary ring gear in 
forward—direct clutch (Fig. 153). 


J8921-694 


Fig. 153 inetaliing Front Planetary Ring Gear 


(35) Coat bearing and race with petroleum jelly 
and install them in ring gear (Fig. 154). Verify bear- 
ing/race size. 
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RING GEAR 
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Fig. 154 Installing Ring Gear Bearing And Race 


e Bearing outer diameter is 47.7 mm (1.878 in.) 
and inside diameter is 32.6 mm (1.283 in.). 

e Race outer diameter is 53.6 mm (2.110 in.) and 
inside diameter is 30.6 mm (1.205 in.). : 







XJ 


(36) Rotate front of transmission case downward 
and install assembled planetary gear/forward—direct 
clutch (Fig. 155). 


FRONT PLANETARY AND 
FORWARD-DIRECT 
CLUTCH ASSEMBLY 
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Fig. 155 Installing Front Planetary And 
Forward—Direct Clutch Assembly 


(37) Check clearance between sun gear input drum 
and direct clutch drum (Fig. 156). Clearance should 
be 9.8 — 11.8 mm (0.386 — 0.465 in.). If clearance is 
incorrect, planetary gear/forward—direct clutch 
assembly is not seated or is improperly assembled. 
Remove, and correct if necessary. 
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CLEARANCE SHOULD BE: 
9.8-11.8 mm 
(0.386- 0.465 in] | 
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Fig. 156 Checking Input Drum—To-Direct Clutch 
Drum Clearance 


(38) Coat thrust bearing and race assembly with 
petroleum jelly and install it on clutch shaft. Bearing 
faces up and toward case front as shown (Fig. 157). 
Verify bearing/race size. Bearing and race outer 
diameter is 47.8 mm (1.882 in.) and inside diameter 
is 33.6 mm (1.301 in.). 
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Fig. 157 Installing Clutch Shaft Thrust Bearing And 
Race Assembly 


_ (89) Assemble second coast brake piston compo- 
nents (Fig. 158). 


PISTON 
SPRING 


O-RING 





PISTON 
ROD 
SPRING 
AND 
RETAINER 
J8921-699 


Fig. 158 Assembling Second Coast Brake Piston 
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DISASSEMBLY AND ASSEMBLY (Continued) 


21 - 227 


(40) Install assembled second coast brake piston in 
case. | 

(41) Install replacement seals on second coast 
brake piston cover and install cover in case. 

(42) Install second coast brake piston snap ring 
with snap ring plier tool (Fig. 159). 







PISTON | 
SNAP 
RING 


J8921-700 


Fig. 159 Installing Second Coast Brake Piston Snap 
Ring. 


(43) Check second coast brake piston stroke as fol- 
lows: 
(a) Make reference mark on brake piston rod 
(Fig. 160). | 
(b) Apply 57-114 psi air pressure through feed 
hole (Fig. 160). Alternately apply and release air 
pressure to operate piston. 


BRAKE 
PISTON ROD 














REFERENCE 
MARK 


PISTON 
FEED HOLE 


~ J8921-701 


Fig. 160 Marking Brake Piston Rod 
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(c) Check stroke with gauge 7552 (Fig. 161). 


PISTON 
ROD 
REFERENCE 
MARK 
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Fig. 161 Checking Second Coast Brake Piston 
Stroke 


(d) If stroke length is incorrect, piston, cover or 
snap ring is not seated. Reassemble and check 
stroke again if necessary. | 
(44) Coat thrust race and tabbed washer with 

petroleum jelly and install them on overdrive support 
(Fig. 162). Verify race size. Race outer diameter is 
50.9 mm (2.004 in.) and inside diameter is 36.2 mm 
(1.426 in.). 





OVERDRIVE 
SUPPORT - — 





J8921-703 


Fig. 162 Installing Overdrive Support Thrust Race 
And Washer 


(45) Install overdrive support in case. Use two long 
bolts to help align and guide support into position 
(Fig. 163). : | 

~ USE LONG 
| BOLTS 
" TO INSTALL 
__ SUPPORT 





SUPPORT j8921-704 


Fig. 163 Installing Overdrive Support 


(46) Install overdrive support snap ring with Snap 
Ring Plier Tool 7540 (Fig. 164). Chamfered side of 
snap ring faces up and toward case front. Snap ring 
ends must be aligned with case opening with 
ring ends approximately 24 mm (0.94 in.) from 
center line of case opening. 

SNAP RING ENDS 


CENTERED IN 
CASE OPENING 


SNAP RING TOOL 









Neco 


24 mm (0.94 in.) 







SNAP RING | 
CHAMFER | 





S| FRONT 


—J8921-705 


Fig. 164 Installing Overdrive Support Snap Ring 
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(47) Install and tighten overdrive support bolts to (50) Install overdrive brake clutch pack (Fig. 167). 
25 N-m (19 ft. lbs.) torque (Fig. 165). e 3 Install thickest clutch plate first. Rounded edge of 
SvEEpRIE plate faces up. Install first disc followed by another 
SUPPORT plate until four discs and three plates are installed. 
BOLTS 








OVERDRIVE 
CLUTCH 


J8921-706 J8921-708 
Fig. 165 Installing Overdrive Support Bolts Fig. 167 Installing Overdrive Brake Clutch Pack 
(48) Check output shaft end play with dial indica- (51) Install stepped ring retainer plate with flat 
tor (Fig. 166). End play should be 0.27 — 0.86 mm side facing disc. Then install brake pack snap ring 
(0.0106 — 0.0339 in.). (Fig. 168). 


(49) If output shaft end play is incorrect, one or 
more of installed components is not seated. Reassem- 
ble as necessary and check end play again. 


DIAL 
INDICATOR 


: CLUTCH PACK 
- 4 SNAP RING 


J8921-707 


Fig. 166 Checking Output Shaft End Play 
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Fig. 168 Installing Overdrive Brake Snap Ring — 
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(52) Check overdrive brake piston stroke as follows: overdrive support (Fig. 171). Be sure races and bear- 
(a) Mount Gauge 7546 in dial indicator and posi- ing are assembled and installed as shown. 

tion gauge tool against overdrive brake piston (Fig. 

169). 






THRUST 





BEARING 
LOWER 
— RACE 
Fig. 169 Positioning Gauge Tool And Dial plies 4 Py eon 
Id. OS! I . ue ‘ 
g oe g g Fig. 171 Installing Overdrive Support Thrust Bearing 
Apply ae a overdrive ne ere And Races 
with compressed air and note piston stroke lengt ; a 
on dial indicator. Apply air pressure through feed (56) Verity bearing/ race sizes before proceeding. 
ele dix ease, Pie. 170). Bearing— race sizes are: 


e Outer diameter of lower race is 47.8 mm (1.882 
in.) and inside diameter is 34.3 mm (1.350 in.). 

e Outer diameter of bearing is 47.7 mm (1.878 in.) 
and inside diameter is 32.7 mm (1.287 in.). 

e Outer diameter of upper race is 47.8 mm (1.882 
in.) and inside diameter is 30.7 mm (1.209 in.). 

(57) Install overdrive planetary ring gear in sup- 
port (Fig. 172). 






DIAL 
INDICATOR 


OVERDRIVE 
PLANETARY 


(c) Piston stroke length should be 1.40 — 1.70 
mm (0.55 — 0.66 in.). 

(d) If stroke is incorrect, brake pack or piston is 
installed incorrectly. Check and correct as neces- 
sary and measure piston stroke again. 

(53) Remove dial indicator and gauge tool. 
(54) Remove overdrive brake piston snap ring and 
remove overdrive clutch pack components. J8921-713 
(55) Coat overdrive lower race, thrust bearing and 
upper race with petroleum jelly and install them in Fig. 172 Installing Overdrive Planetary Ring Gear 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(58) Coat ring gear thrust race and thrust bearing 
assembly with petroleum jelly and install them in 


gear (Fig. 173). 










THRUST BEARING- 
RACE ASSEMBLY 


THRUST 
RACE 
(TABBED) 


se 


OVERDRIVE 
PLANETARY 
RING GEAR 


J8921-714 


Fig. 173 Installing Ring Gear Thrust Bearing And 
Race 


(59) Verify bearing/race size before proceeding. 

e Outer diameter of ring gear race—bearing is 47.8 
mm (1.882 in.) and inside diameter is 24.2 mm (0.953 
in.). 

e Outer diameter of bearing is 46.8 mm (1.844 in.) 
and inside diameter is 26.0 mm (1.024 in.). 

(60) Coat tabbed thrust race with petroleum jelly 
and install it on planetary gear (Fig. 174). Race outer 
diameter is 41.8 mm (1.646 in.) and inside diameter 
is 27.1 mm (1.067 in.). 


OVERDRIVE 
THRUST PLANETARY 
RACE 
(TABBED) 





J8921-715 


Fig. 174 Installing Planetary thrust Race 
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(61) Install assembled overdrive planetary gear 
and clutch (Fig. 175). : | 


OVERDRIVE 
‘PLANETARY : 
AND 
CLUTCH 
ASSEMBLY 














Fig. 175 Installing Overdrive Planetary And Clutch 
Assembly 


(62) Coat thrust bearing and race assembly with 


petroleum jelly and install it on clutch input shaft 
(Fig. 176). Bearing and race outer diameter is 50.2 


mm (1.976 in.) and inside diameter is 28.9 mm (1.138 
in.). 


THRUST 
BEARING 
AND RACE 
ASSEMBLY 


J8921-717 


Fig. 176 Installing Input Shaft Thrust Bearing And 
Race Assembly 
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(63) Install overdrive brake pack as follows: (65) Coat thrust bearing race with petroleum jelly 
(a) Install 4.0 mm (0.157 in.) thick plate first. | and install it in oil pump (Fig. 179). Bearing race 
Rounded edge of plate must face upward. outer diameter is 47.2 mm (1.858 in.) and inside 


(b) Install a disc followed by a plate until the diameter is 28.1 mm (1.106 in.). 
required number of discs and plates are installed. 
Be sure to install the stepped plate last with the 
flat side of the plate facing the disc (Fig. 177). 

(c) Confirm that four discs and three plates have 
been installed. 


Oil PUMP 


OVERDRIVE 





t FRONT 


PUMP 
THRUST: 
RACE 







TO PUMP 


—_ 


$8921-720 


Fig. 179 Installing Oil Pump Thrust Race 


J8921-718 (66) Lubricate and install replacement O-ring on 
| oil pump body. 


Fig. 177 Installing Overdrive Clutch Pack (67) Install oil pump in case. Align pump and case 


(64) Install clutch pack snap ring (Fig. 178). bolt holes and carefully ease pump into place (Fig. 
180). 
PULLER 
ss ydard TOOL 


OIL 
PUMP J8921-48] 
J8921-719 
Fig. 180 Installing Oil Pump 
Fig. 178 Installing Clutch Pack Snap Ring 


XJ - 


DISASSEMBLY AND ASSEMBLY (Continued) 


CAUTION: Do not use force to seat the pump. The 
seal rings on the stator shaft could be damaged if 
they bind or stick to the direct clutch drum. 


(68) Tighten oil pump bolts to 22 N-m (16 ft. lbs.) 
torque. 

(69) Verify input shaft rotation. Shaft should 
rotate smoothly and not bind. 

(70) Lubricate and install new O-ring on trans- 
mission throttle cable adapter and install cable in 
case (Fig. 181). 





THROTTLE 
CABLE 


THROTTLE 
CAM 


J8921-478 


Fig. 181 Installing Transmission Throttle Cable 


(71) Check clutch and brake operation. Operate 
clutches and brakes with compressed air applied 
through feed holes in case (Fig. 182). Listen for 
clutch and brake application. If you do not hear a 
clutch or brake apply, disassemble transmission and 
repair fault before proceeding. It is necessary to 
block the overdrive clutch accumulator feed 
hole No. 8 (Fig. 182) in order to check direct 
clutch operation. 

(72) Lubricate and install new O-rings on accumu- 
lator pistons (Fig. 183). 

(73) Assemble and install accumulator pistons and 
springs (Fig. 183). 
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1. OVERDRIVE DIRECT CLUTCH FEED 

2. DIRECT CLUTCH FEED 

3. FORWARD CLUTCH FEED 

4. OVERDRIVE BRAKE FEED 

5. SECOND COAST BRAKE FEED 

6. SECOND BRAKE FEED 

7. FIRST-REVERSE BRAKE FEED 

8. OVERDRIVE CLUTCH ACCUMULATOR PISTON HOLE (BLOCK THIS 
HOLE WHEN CHECKING DIRECT CLUTCH OPERATION) 


~ J8921-72) 
Fig. 182 Clutch And Brake Feed Hole Locations 


(A) SECOND BRAKE ACCUMULATOR PISTON 
DIRECT CLUTCH ACCUMULATOR PISTON 
(©) OVERDRIVE BRAKE ACCUMULATOR PISTON 
(©) OVERDRIVE CLUTCH ACCUMULATOR PISTON 





pg ‘ 
=; ~ f = 39121-421 


Fig. 183 Accumulator Piston And Spring Installation 
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(74) Install new check ball body and spring (Fig. 
184). 


CHECK BALL 
BODY AND SPRING 





- $8921-723 


Fig. 184 Installing Check Ball Body And Spring 


(75) Position valve body on case (Fig. 185). 

(76) Install detent spring (Fig. 185). 

(77) Align manual valve, detent spring and shift 
sector (Fig. 185). : . 


DETENT 
SPRING 


SHIFT 
SECTOR 


MANUAL 
VALVE 


J8921-724 


Fig. 185 Aligning Manual Valve, Shift Sector And 
| Detent Spring 
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(78) Connect transmission throttle cable to throttle 
valve cam (Fig. 186). 


THROTTLE 
CAM 





THROTTLE 
CABLE | 


8921-725 


Fig. 186 Connecting Transmission Throttle Cable 


(79) Install and tighten valve body—to—case bolts to 
10 N-m (7 ft. lbs.) torque. 

(80) Connect valve body solenoid wires to solenoids 
(Fig. 187). 


SOLENOID WIRE 
CONNECTORS 


J8921-433 


Fig. 187 Connecting Valve Body Solenoid Wires 


(81) Install new O-ring on _ solenoid harness 
adapter and secure adapter to case. 
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(82) Install valve body oil tubes (Fig. 188). Tap tubes (87) Install spacer and speedometer drive gear on 
into place with a plastic mallet. Be sure the flanged tube output shaft. Then install retaining snap ring (Fig. 
ends and straight tube ends are installed as shown. 190). 


SPEEDOMETER 
DRIVE 
GEAR 





(INSTALL 
(LU) AS SHOWN) 
M 








SNAP RING 
SPACER J8921-727 


Fig. 190 Installing Spacer And Speedometer Drive 
J8921-443 Gear 


Fig. 188 Installing Valve Body Oil Tubes (88) Apply bead of Mopar or Loctite 599 sealer to 

(83) Install new gaskets on oil screen and install § sealing surface at rear of case (Fig. 191). 
screen on valve body. Tighten screen bolts to 10 N-m 
(7 ft. lbs.) torque. 

(84) Install magnet in oil pan. Be sure magnet 
does not interfere with valve body oil tubes. 

(85) Apply Mopar or Loctite 599 to sealing surface 
of oil pan. Sealer bead should be at least 3 mm (1/8 
in.) wide. Install pan on case and tighten pan bolts to 
7 N-m (65 in. lbs.) torque. 

(86) Install transmission speed sensor rotor and 
key on output shaft (Fig. 189). 





J8921-728 


Fig. 191 Applying Sealer To Case Rear Flange 


(89) Install adapter housing on_ transmission. 
Tighten adapter bolts to 34 N-m (25 ft. lbs.) torque. 

(90) Install transmission speed sensor (Fig. 192). 
Tighten sensor bolt to 7.4 N-m (65 in. lbs.) torque 
and connect sensor wire harness connector. 

(91) Install converter housing (Fig. 193). Tighten 

| 18921-726 12 mm diameter housing bolts to 57 N-m (42 ft. Ibs.) 
Fig. 189 Installing Transmission torque. Tighten 10 mm diameter housing bolts to 34 
Speed Sensor Rotor And Key N-m (25 ft. lbs.) torque. 
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(97) Tighten park/neutral position switch adjusting 


SPEED bolt to 13 N-m (9 ft. lbs.) torque. 


SENSOR 








~ NEUTRAL 
STANDARD LINE 


ADJUSTING 
BOLT 
m™~ 
of 
oO 
VERTICAL 
GROOVE 
ON MANUAL 
VALVE SHAFT 
J8921-431 
Fig. 194 Park/Neutral Position Switch Installation/ 
Adjustment | 
CONVERTER ec3 . 
HOUSING (98) Install transmission shift lever on manual 


valve shaft. Tighten lever attaching nut to 16 N-m 
(12 ft. lbs.) torque. | | 

(99) Install retaining clamp for wire harness and 
throttle cable (Fig. 195). —— 


TRANSMISSION 
HARNESS 


Z= 


HOUSING 
BOLTS 





J8921-731 


Fig. 1 93 Installing Converter Housing 


(92) Install transmission shift lever on manual 
valve shaft. Do not install lever attaching nut at this 
time. 

(93) Move transmission shift lever fully rearward. 
Then move lever two detent positions forward. 

(94) Mount park/neutral position switch on man- RETAINING 
ual valve shaft and tighten switch adjusting bolt just ae 
enough to keep switch from moving (Fig. 194). 


(95) Install park/neutral position switch tabbed Yee 
washer and retaining nut (Fig. 194). Tighten nut to J8921-732 
6.9 N-m (61 in. lbs.) torque, but do not bend any of | 
the washer tabs against the nut at this time. , Fig. 195 Installing Cable/Harness Clamps 


(96) Align park/neutral position switch standard 


(100) Install torque converter. 
line with groove or flat on manual shaft (Fig. 194). 


(101) Verify that converter is seated by measuring 
distance between converter housing flange and one of 
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DISASSEMBLY AND ASSEMBLY (Continued) 


the converter mounting pads (Fig. 196). Use straight- 
edge and vernier calipers to measure distance. On 
6-cyl. transmissions, distance should be 16.5 mm 
(0.650 in.). 


CONVERTER 2 
MOUNTING PAD | 







HOUSING 
FLANGE 


VERNIER 


STRAIGHTEDGE 
CALIPERS | 


J8921-733 


Fig. 196 Checking Converter Installation 





O-RING 





(102) Secure converter in transmission with 
C-—clamp or metal strapping. Do this before mounting 
transmission on jack or moving transmission under 
vehicle. : 

(103) Install lower half of transmission fill tube 
(install upper half after transmission is in vehicle). 


CAUTION: The transmission cooler and lines must 
be reverse flushed if overhaul corrected a malfunc- 
tion that generated sludge, metal particles, or 
clutch friction material. The torque converter should 
also be replaced if contaminated by the same mal- 
function. Debris and residue not flushed from the 
cooler and lines will flow back into the transmission 
and converter. The result will be a repeat failure and 


~ shop comeback. 


OIL PUMP OVERHAUL 


(1) Remove pump body O-ring (Fig. 197). 

(2) Remove pump seal rings (Fig. 197). 

(3) Remove bolts attaching stator shaft to pump 
body and separate components. 

(4) Remove drive gear and driven gear from pump 
body (Fig. 197). 


SEAL 
RINGS 





GEAR 


J8921-516 


Fig. 197 Oil Pump Components 
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(5) Measure inside diameter of pump body bushing | Ds 
with bore gauge or inside micrometer (Fig. 198). 
Diameter should be maximum of 38.19 mm (1.5035 


in.). Replace pump body if bushing I.D. is greater FEELER a 
GAUGE > 
than specified. Q 


(6) Measure inside diameter of stator shaft bush- | : 
ing (Fig. 198). Take measurements at front and rear ae 
of bushing. Diameter should be maximum of 21.58 
mm (0.08496 in.) at front and 27.08 mm (1.0661 in.) 
at rear. Replace stator shaft if bushing diameter is 
- greater than specified. 





BODY-TO- 
DRIVEN GEAR CLEARANCE 





J8921-517 





Fig. 198 Checking Pump/Stator Shaft Bushings 


; ; R-TO- R 
(7) Measure oil pump clearances (Fig. 199). TON CLEARANCE 


e Clearance between pump driven gear and pump 
body should be maximum of 0.3 mm (0.012 in). 

e Clearance between tips of pump gear teeth 
should be maximum of 0.3 mm (0.012 in). 

e Clearance between rear surface of pump housing 
and pump gears should be maximum of 0.1 mm 
(0.004 in.). 

(8) Replace pump body and gears if any clearance 
is greater than specified. 

(9) Remove old pump seal. Install new seal with 
Seal Installer 7549 (Fig. 200). 

(10) Lubricate and install gears in pump body. 

(11) Assemble stator shaft and pump body. Tighten 
shaft—to—body bolts to 10 N-m (7 ft. lbs.) torque. 







CHECKING 
GEAR 
END PLAY 


J8921-518 


Fig. 199 Checking Pump Gear Clearances 
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Fig. 200 Installing Pump Seal 


(12) Install new O-ring on pump body and new 
seal rings on stator shaft. 

(13) Install pump in torque converter and check 
pump gear rotation (Fig. 201). Gears must rotate 
smoothly when turned clockwise and counterclock- 
wise. . 

(14) Lubricate pump O-ring and seal rings with 
petroleum jelly. | 

er OL 
PUMP 





TORQUE 
CONVERTER 


J8921-520 


Fig. 201 Checking Pump Gear Rotation 
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SLEEVE 


SHIFT 
SECTOR 
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Manual Valve Shaft Components | 


(1) Cut shaft spacer sleeve in half with chisel and 
remove it from lever and shaft (Fig. 202). 


SPACER 





MANUAL _ 
VALVE 
SHAFT 


J8921-447 


Fig. 202 Cutting Shaft Spacer Sleeve 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(2) Remove shift sector retaining pin with pin 
punch (Fig. 203). 


PIN 
‘PUNCH 





SHIFT 
SECTOR 


J8921-513 


Fig. 203 Removing/Installing Sector Retaining Pin 


(3) Pull shaft out of case and remove manual lever. 

(4) Carefully pry shaft seals from case. 

(5) Lubricate new seals with petroleum jelly and 
install them in case (Fig. 204). 


SEAL INSTALLER 
TOOL 





J8921-514 


Fig. 204 Installing Manual Shaft Seals 
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(6) Install new spacer sleeve on shift sector (Fig. 
205). 

(7) Install sector and sleeve on shaft and install 
shaft in case. 


SLEEVE 





SECTOR 
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Fig. 205 Installing Manual Shaft And Sector 


(8) Align sector and sleeve and install new retain- 
ing pin. 

(9) Align notch in sleeve with depression in sector 
and stake sleeve in two places. Be sure lever and 
shaft rotate smoothly. 
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OVERDRIVE PLANETARY GEAR AND CLUTCH OVERHAUL 
GEAR AND CLUTCH DISASSEMBLY 
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CLUTCH PACK 
SNAP RING 
) cLurCe SNAP RING 
O-RINGS 
CLUTCH DRUM : 
Seat ONE-WAY CLUTCH 
RACE ASSEMBLY 
=\"-——— PLANETARY GEAR 
SNAP RING 
SNAP RING 


ONE-WAY CLUTCH 
OUTER RACE 
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Overdrive Planetary Gear And Clutch Components 
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(1) Check operation of one-way clutch in clutch (4) Remove thrust bearing and race assembly from 
drum (Fig. 206). Hold drum and turn planetary shaft clutch drum (Fig. 208). 
clockwise and counterclockwise. Shaft should turn me 2 
clockwise freely but lock when turned counterclock- 
wise. Replace one—way clutch if necessary. 

(2) Replace overdrive brake clutch pack if any | 
discs are worn below 1.84 mm (0.0724 in.) thickness. 
This is clutch pack that fits in case and over clutch 
drum. | 





THRUST BEARING 
AND RACE 


CLUTCH DRUM CLUTCH L 
| | DRUM © —=-= 
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/ beh ea a Fig. 208 Removing Clutch Drum Bearing And Race 


(5) Measure stroke length of overdrive clutch pis- 
ton as follows: ‘ea 
J8921-522 (a) Mount oil pump on torque converter. Then 


mount clutch on oil pump (Fig. 209). 
Fig. 206 Checking One—Way Clutch 


(3) Remove overdrive clutch from planetary gear 
(Fig. 207). 


OVERDRIVE 
CLUTCH 





OVERDRIVE 
CLUTCH 


PLANETARY 
~ GEAR 


TORQUE 
CONVERTER 


J8921-525 


Fig. 209 Assembling Converter, Pump And Clutch 


J8921-523 
For Test 


Fig. 207 Removing Overdrive Clutch From Gear 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(b) Mount dial indicator on clutch and position 


indicator stylus on clutch piston (Fig. 210). 


DIAL 
INDICATOR 







APPLY AIR PRESSURE 
THROUGH FEED HOLE 
TO OPERATE CLUTCH PISTON 


J8921-526 


Fig. 210 Checking Overdrive Clutch Piston Stroke 


(c) Apply compressed air through clutch feed 
hole in oil pump and note piston stroke length. 
Stroke length should be 1.85 — 2.15 mm (0.0728 — 
0.0846 in.). 

(6) Replace clutch pack if stroke length is incor- 
rect. 

(7) Remove clutch pack snap ring and remove the 
clutch pack (Fig. 211). 











- a) il, 
CT | ate 
J8921-527 


Fig. 211 Removing Clutch Pack Snap Ring 
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(8) Compress piston return spring with Tool 7538 (Fig. 
212). Remove snap ring and remove compressor tool. 








CLUTCH 
PISTON 
SNAP RING 


~ | J8921-528 





Fig. 212 Removing Clutch Piston Snap Ring 


(9) Remove compressor tool and piston return 
springs. 

(10) Mount oil pump on converter. Then mount 
clutch on oil pump (Fig. 218). 

(11) Hold clutch piston by hand and apply com- 
pressed air through oil pump feed hole to ease piston 
out (Fig. 213). Apply only enough air pressure to 
remove piston. 


CLUTCH 


N 
CLUTCH oe 


RETAINER 


PUMP 
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Fig. 213 Removing Overdrive Clutch Piston 
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DISASSEMBLY AND ASSEMBLY (Continued) 
(12) Remove bearing and race from ring gear (Fig. 214). (14) Remove race from planetary gear (Fig. 216). 





RACE 





Fig. 216 Remove Planetary Gear Race 


(15) Remove snap ring and remove retaining plate 
(Fig. 217). 





J8921-530 


Fig. 214 Removing Ring Gear Bearing And Race 


(13) Remove snap ring from ring gear and remove 
ring gear hub (Fig. 215). 
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Fig. 217 Removing Snap Ring And Retaining Plate 
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Fig. 215 Removing Ring Gear Hub 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(16) Remove one—way clutch and outer race as 
assembly. Then separate race from clutch (Fig. 218). 
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Fig. 218 Removing One—Way Clutch 
(17) Remove thrust washer (Fig. 219). 


PLANETARY 
- = GEAR 
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Fig. 219 Removing Planetary Thrust Washer 
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(18) Measure overdrive clutch disc thickness. Min- 
imum allowable thickness is 1.84 mm (0.0724 in.). 
Replace clutch pack if any disc is below specified 
thickness. _. 7 | Ss 

(19) Measure free length of piston return springs 
with springs in retainer (Fig. 220). Length should be 


16.8 mm (0.661 in.). Replace spring and retainer 
assembly if necessary. 





PISTON 
RETURN 
SPRINGS 


SPRING 
RETAINER 


os — J8921-536 


Fig. 220 Checking Piston Return Spring Length 


(20) Check clutch piston check ball (Fig. 221). 
Shake piston to see if ball moves freely. Then check 
ball sealing by applying low pressure compressed air 


to ball inlet as shown. Air should not leak past check 
ball. | 


CLUTCH PISTON - 
CHECK BALL 








USE LOW-PRESSURE 
| COMPRESSED AIR 
A EET TO TEST BALL SEATING 
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Fig. 221 Testing Clutch Piston Check Ball 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(21) Check inside diameter of clutch drum bush- 
ings with bore gauge or inside micrometer (Fig. 222). 
Maximum inside diameter is 27.11 mm (1.0673 in.). 
Replace drum if bushing inside diameter is greater 
than specified. | 
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Fig. 222 Checking Clutch Drum Bushings 


(22) Check inside diameter of planetary gear bush- 
ing (Fig. 223). Maximum inside diameter is 11.27 
mm (0.4437 in.). Replace planetary gear if bushing 
inside diameter is greater then specified. 
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Fig. 223 Checking Planetary Bushing 


Kd 


ASSEMBLING OVERDRIVE GEAR AND 
CLUTCH 

(1) Install thrust washer in planetary gear (Fig. 
224). Grooved side of washer faces up and 
toward front. 
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Fig. 224 Install Planetary Thrust Washer 


(2) Install one-way clutch in race (Fig. 225). 
Flanged side of clutch must face upward as shown. 
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Fig. 225 Assembling One—Way Clutch And Race 


(3) Install assembled one—way clutch and outer 
race in planetary gear. Be sure flanged side of clutch 
is facing upward. 


XJ 


DISASSEMBLY AND ASSEMBLY (Continued) 


(4) Install clutch pack retaining plate and snap 
ring in planetary gear. 

(5) Coat planetary race with petroleum jelly and 
install it on planetary gear. Outside diameter of race 
is 41.8 mm (1.646 in.); inside diameter is 27.1 mm 
(1.067 in.). 

(6) Install hub in planetary ring gear and install 
snap ring. 

(7) Coat race and bearing with petroleum jelly and 
install in planetary ring gear (Fig. 226). 





RACE 
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Fig. 226 Install Ring Gear Bearing And Race 


(8) Verify bearing/race size. Outside diameter of 
race is 47.8 mm (1.882 in.) and inside diameter is 
24.2 mm (0.953 in.). Outside diameter of bearing is 
46.8 mm (1.843 in.) and inside diameter is 26 mm 
(1.024 in.). 

(9) Lubricate new clutch piston O-rings with 
Mopar Door Ease, or Ru—Glyde. Then install rings on 
clutch piston and install piston in clutch drum. 

(10) Install piston return springs in clutch piston 
(Fig. 227). 

(11) Install piston snap ring. Compress piston 
return springs with Tool 7538 and shop press (Fig. 
228). 

(12) Install overdrive clutch pack in drum. Install 
steel plate first, then a disc (Fig. 229). Continue 
installation sequence until required number of discs 
and plates have been installed. 

(13) Install clutch pack retainer with flat side fac- 
ing downward. Then install retainer snap ring (Fig. 
230). Compress springs with suitable tool. 

(14) Install clutch drum bearing and race assembly 
(Fig. 231). Be sure bearing rollers face upward as 
shown. Outside diameter of assembled bearing and 


AUTOMATIC TRANSMISSION—AW4 = 21 - 247 






RETURN 
SPRINGS 


CLUTCH 
PISTON 


—-48921-541 


Fig. 227 fasailints Piston Return Springs 
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Fig. 228 Installing Clutch Piston Snap Ring 


race is 50.2 mm (1.976 in.). Inside diameter is 28.9 
mm (1.138 in.). 

(15) Install clutch on planetary gear. 

(16) Verify one—way clutch operation. Hold drum 
and turn planetary shaft clockwise and counterclock- 
wise. Shaft should turn clockwise freely but lock 
when turned counterclockwise. 
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Fig. 229 Installing Overdrive Clutch Discs And 
Plates 


Fig. 231 Installing Clutch Drum Bearing And Race 
Assembly 


OVERDRIVE SUPPORT OVERHAUL 


' SUPPORT DISASSEMBLY 

(1) Check brake piston operation. Mount support 
on clutch (Fig. 232). 

(2) Apply compressed air through support feed 
hole and observe brake piston movement (Fig. 232). 
Piston should move smoothly and not bind or stick. If 
operation is incorrect, replace piston and support. 
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Fig. 230 Installing Retainer And Snap Ring 
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Fig. 232 Checking Brake Piston Movement 


XJ ————$S$S5SS ————————_ AUTOMATIC TRANSMISSION—AW4 
DISASSEMBLY AND ASSEMBLY (Continued) 


21 - 249 


(3) Remove thrust bearing front race, thrust bear- (5) Compress piston return spring with Spring 


ing and rear race (Fig. 238). 
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(4) Turn overdrive support over and remove bear- 
ing race and clutch drum thrust washer (Fig. 234). 


OVERDRIVE 
SUPPORT 


THRUST fo 
—_— . 


: J8921-549 


Fig. 234 Removing Clutch Drum Thrust Washer And Race 


Compressor 7537 and remove piston snap ring (Fig. 
235). 
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Fig. 235 Removing/installing Piston Snap Ring 


(6) Mount support in direct clutch and remove 
brake piston with compressed air. Apply air to same 
feed hole used when checking piston operation. 

(7) Remove and discard support O-rings (Fig. 236). 

(8) Remove support seal rings (Fig. 237). 

(9) Measure free length of piston return springs 
with springs mounted in retainer (Fig. 238). Length 
should be 17.23 mm (0.678 in.). 

(10) Clean support components and dry them with 
compressed air. 

(11) Inspect overdrive support and brake piston. 
Replace support and piston if either part is worn or 
damaged. 
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Fig. 236 Overdrive Support Components 
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Fig. 237 Removing Support Seal Rings Fig. 238 Checking Piston Return Spring Length 
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ASSEMBLING OVERDRIVE SUPPORT FRONT 
(1) Lubricate new support seal rings. Then com- RACE 
press rings and install them on support (Fig. 239). THRUST 


BEARING 







COMPRESS 
SEAL RINGS 
BEFORE INSTALLATION 


OVERDRIVE 
SUPPORT 
J8921-553 
Fig. 240 Installing Support Thrust Bearing And 
Races 
DIRECT CLUTCH 
J8921-552 


Fig. 239 Installing Support Seal Rings 


(2) Lubricate and install new O-rings on brake 
piston. Then carefully seat piston in support. 

(3) Install return springs on brake piston. 

(4) Compress return springs with Spring Compres- 
sor 7537 (Fig. 235) and install piston snap ring. 

(5) Install support bearing race and clutch drum 
thrust washer (Fig. 234). 

(6) Install thrust bearing and front and rear bear- 
ing races. Thrust bearing rollers should face upward 
as shown (Fig. 239). 

(7) Verify thrust bearing/race sizes (Fig. 240). 

e Front race outer diameter is 47.8 mm (1.882 in.) 





and inside diameter is 30.7 mm (1.209 in.). prio 
e Rear race outer diameter is 47.8 mm (1.882 in.) 

and inside diameter is 34.3 mm (1.350 in.). 8921-555 
e Bearing outer diameter is 47.7 mm (1.878 in.) 

and inside diameter is 32.7 mm (1.287 in.). Fig. 241 Separate Direct Clutch From Forward 
(8) Verify brake piston operation. Use same proce- Clutch 


dure described at beginning of disassembly. Piston 
should operate smoothly and not bind or stick. 


DIRECT CLUTCH OVERHAUL 


CLUTCH DISASSEMBLE | 
(1) Remove direct clutch from forward clutch (Fig. 
241). 


21-252 AUTOMATIC TRANSMISSION—AW4 ———_——_—_ —————____________—_- XJ 
DISASSEMBLY AND ASSEMBLY (Continued) | 


(2) Remove clutch drum thrust washer (Fig. 242). (5) Mount dial indicator on clutch and position 
| indicator plunger on clutch piston (Fig. 244). 

(6) Apply 57-114 psi air pressure through feed 

hole in overdrive support and note piston stroke 
length (Fig. 244). Check stroke at least twice. 
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Fig. 242 Removing Clutch Drum Thrust Washer 
: LUTCH 
(3) Check clutch piston stroke length as outlined RON 
in following steps. | J8921-558 
(4) Mount direct clutch on overdrive support 
assembly (Fig. 248). . Fig. 244 Checking Direct Clutch Piston Stroke Length 


DIRECT CLUTCH (7) Piston stroke length should be 1.87 mm — 1.67 
c mm (0.054 — 0.065 in.). If stroke length is incorrect, 
either the clutch pack retainer or clutch discs will 
have to be replaced. | | 
(8) Remove clutch pack snap ring and remove 
retainer and clutch pack from drum (Fig. 245). 


- CLUTCH 
“PACK 
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SUPPORT 
J8921-557 DIRECT 
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Fig. 243 Mount Direct Clutch On Overdrive Support ~ DRUM 
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Fig. 245 Removing Clutch Pack Snap Ring 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(9) Compress clutch piston return springs with tool 
7538 and remove clutch piston snap ring (Fig. 246). 
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Fig. 246 Removing Piston Return Spring 


(10) Remove compressor tool and return spring. 

(11) Remove clutch piston. Remount clutch on 
overdrive support (Fig. 247). Apply compressed air 
through piston feed hole in support to remove piston. 
Use only enough air to ease piston out. 
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Fig. 247 Removing Direct Clutch Piston 


(12) Remove and discard clutch piston O-rings. 
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(13) Measure clutch disc thickness. Minimum 


allowable thickness is 1.84 mm (0.0724 in). Replace 
clutch pack if any disc is below minimum thickness. 

(14) Measure free length of piston return springs 
with springs in retainer (Fig. 248). Length should be 
21.32 mm (0.839 in.). Replace return springs if not 
within specification. 
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Fig. 248 Checking Piston Return Spring Length 


(15) Check clutch piston check ball (Fig. 249). 
Shake piston to see if ball moves freely. Then check 
ball seating by applying low pressure compressed air 
to ball inlet as shown. Air should not leak past check 
ball. 
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Fig. 249 Testing Piston Check Ball Seating 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 250 Direct Clutch Components 


(16) Measure inside diameter of clutch drum bush- 
ing. Inside diameter should be no more than 53.97 
mm (2.1248 in.). Replace drum if bushing inside 
diameter is greater than specified. 


DIRECT CLUTCH ASSEMBLY 

(1) Lubricate and install replacement O-rings on 
clutch piston (Fig. 250). 

(2) Install clutch piston in drum and install return 
springs on piston. 

(3) Compress piston return springs with Tool 7538 
and install snap ring (Fig. 246). Be sure snap ring 
end gap is not aligned with spring retainer tab. 

(4) Install clutch discs and plates (Fig. 251). 
Install plate then disc until all plates and discs are 
installed. Four plates and discs are required. 

(5) Install clutch pack retainer in drum (Fig. 252). 

(6) Install clutch pack snap ring (Fig. 252). 

(7) Check snap ring position. If necessary, shift 
snap ring until end gap is not aligned with any 
notches in clutch drum (Fig. 253). 

(8) Lubricate clutch drum thrust washer with 
petroleum jelly and install it in drum (Fig. 243). 

(9) Mount direct clutch assembly on forward clutch 
assembly and check assembled height (Fig. 254). 
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Fig. 251 Installing Direct Clutch Discs And Plates 
Height should be 70.3 to 71.5 mm (2.767 to 2.815 


in.). 
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Fig. 252 Install Clutch Pack Retainer Fig. 254 Checking Direct Clutch Assembled Height 
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Fig. 253 Adjusting Clutch Pack Snap Ring Position 


(10) If assembled height is incorrect, clutches are 
not seated. | 

(11) If clutch height is OK, remove direct: clutch 
from forward clutch and proceed to forward clutch 
overhaul. 


21-256 AUTOMATIC TRANSMISSION—AW4 
DISASSEMBLY AND ASSEMBLY (Continued) 
FORWARD CLUTCH OVERHAUL 
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Fig. 255 Forward Clutch Components 
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(1) Check clutch piston stroke as outlined in fol- (5) Apply compressed air through right side feed 
lowing steps. hole in support and note piston stroke length on dial 
(2) Position overdrive support on wood blocks and indicator. | 
mount forward clutch drum on support (Fig. 256). (6) Stroke length should be 3.55 — 3.73 mm (0.1348 
(3) .Remove bearing and race from forward clutch -— 0.1469 in.). 2 
drum (Fig. 256). | (7) Replace clutch discs if stroke length is incor- 
7 rect. 
eS: THRUST BEARING (8) Remove clutch pack snap ring and remove 
Larry retainer and clutch pack (Fig. 258). | 
gE BEARING RACE 
SNAP 


RING 


RETAINER 
ND 








OVERDRIVE | 
SUPPORT | 





8921-568 3 
Fig. 256 Positioning Drum And Support On Wood : : J8921-570 
Blocks | 
(4) Mount dial indicator on clutch drum. Position Fig. 258 Removing Retainer And Clutch Pack 
dial indicator plunger against clutch piston (Fig. (9) Remove clutch pack cushion plate (Fig. 259). 
257). 
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PCLUTCN aUECORs J8921-571 
PISTON 
8921-569 Fig. 259 Removing Cushion Plate 
Fig. 257 Checking Forward Clutch Piston Stroke (10) Compress clutch springs with Tool 7538 and 


Length remove piston snap ring. 
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(11) Remove spring compressor tool and piston — (16) Remove three seal rings from clutch drum 
return springs. shaft (Fig. 262). | 

(12) Remount forward clutch drum on overdrive — 
support (Fig. 260). 

(13) Apply compressed air through ‘feed hole in 
support to remove piston (Fig. 260). Use only enough 
air pressure to ease piston out of drum. 
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Fig. 262 Removing Clutch Drum Seal Rings 


(17) Remove thrust bearing and race aiunie wad 
from clutch drum (Fig. 263). 












J8921-572 


Fig. 260 Removing Forward Clutch Piston 


(14) Remove and discard clutch piston O-rings 
(Fig. 261). 

(15) Remove clutch drum O-ring from rear hub of 
drum. 


CLUTCH 
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Fig. 263 Removing Clutch Drum Thrust Bearing 
Assembly | 
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Fig. 261 Removing/nstalling Clutch Drum O-Ring 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(18) Measure clutch disc thickness (Fig. 264). Min- 
imum allowable thickness is 1.51 mm (0.0595 in.). 
Replace clutch pack if any disc falls below specified 
minimum thickness. ~ 
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Fig. 264 Measuring Clutch Disc Thickness 


(19) Measure free length of piston return springs 
with springs mounted in retainer (Fig. 265). Length 
should be 19.47 mm (0.767 in.). Replace springs and 
retainer if length is incorrect. | 
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Fig. 26 
- (20) Inspect clutch piston check ball (Fig. 266). 
Ball should move freely within piston. Check ball 
seating by applying low pressure compressed air to 
ball feed hole. Ball should seat firmly and not leak 
air. | 
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Fig. 266 Testing Piston Check Ball 


(21) Measure inside diameter of bushing in clutch 
drum hub. Maximum allowable diameter is 24.08 
mm (0.9480 in.). Replace clutch drum if bushing 
inside diameter is greater than specified. 


FORWARD CLUTCH ASSEMBLY | 

(1) Lubricate bearing and race assembly with 
petroleum jelly and install it in clutch drum (Fig. 
267). Race side of assembly faces downward and 
toward drum. Bearing rollers face up (Fig. 267) 
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Fig. 267 Installing Thrust Bearing And Race 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(2) Coat new clutch drum shaft seal rings with 
petroleum jelly. Before installing drum shaft seal 
rings, squeeze each ring so ring ends overlap (Fig. 
268). This tightens ring making clutch installation 
easier. | 
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_ Fig. 268 Installing Clutch Drum Shaft Seal Rings 


(3) Install seal rings on shaft. Keep rings closed as 
tightly as possible during installation. Avoid over- 
spreading them. 

(4) Mount clutch drum on overdrive support. 

(5) Lubricate and install new O-ring on clutch 
drum hub (Fig. 261). 

(6) Lubricate new clutch piston O-rings with 
Mopar Door Ease, or Ru—Glyde. Install rings on 
clutch piston and install piston in drum. 

(7) Install piston return springs. 

(8) Compress piston return springs with Tool 7538 
and shop press and install piston snap ring. Be sure 
snap ring end gap is not aligned with any notches in 
drum. | | 

(9) Install cushion plate in drum. Concave side of 
plate faces downward (Fig. 259). 

(10) Install clutch discs, plates and retainer (Fig. 
269). Install tabbed plate followed by disc until 
required number of plates and discs are installed. 
Use six plates and discs. 

(11) Install clutch pack snap ring. 

(12) Recheck clutch piston stroke length using 
same method outlined at beginning of disassembly 
procedure. If stroke length is not within specified 
limits, replace clutch discs. 

(13) Lubricate race and bearing with petroleum 
jelly and install them in clutch drum (Fig. 270). Be 
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Fig. 269 Installing Forward Clutch Discs And Plates 


sure bearing rollers face up and race lip seats in 
drum as shown. 
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Fig. 270 Installing Thrust Bearing And Race 


(14) Verify bearing and race size. | 

e Outer diameter of bearing is 46.7 mm (1.839 in). 

e Outer diameter of race is 48.9 mm (1.925 in.). 

e Inner diameter of bearing and race is 26.0 mm 
(1.024 in.). — | 

(15) Mount forward clutch on direct clutch and 
check assembled height (Fig. 271). Height should be 
70.3 — 71.5 mm (2.767 — 2.815 in.). 
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DISASSEMBLY AND ASSEMBLY (Continued) | 
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Fig. 271. Checking Forward Clutch Assembled 
| Height 


FRONT PLANETARY GEAR OVERHAUL 


Front Planetary Disassembly 

(1) Remove ring gear from planetary gear (Fig. 
272). | 

(2) Remove front bearing and the two races from 
ring gear (Fig. 272). 

(3) Remove tabbed thrust race from planetary gear 
(Fig. 272). | 

(4) Remove snap ring attaching planetary gear to 
shaft and remove gear. 


FRONT PLANETARY RING GEAR 
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(5) Remove rear bearing and race from planetary 
gear. , 

(6) Measure inside diameter of ring gear bushing. 
Maximum allowable diameter is 24.08 mm (0.9480 
in.). Replace ring gear if bushing inside diameter is 
greater than specified. 

(7) Check condition of planetary gear. Replace gear 
if teeth are worn, pins are loose, or carrier is cracked, 
distorted, or worn. 


Front Pianetary Assembly | 

(1) Lubricate planetary and ring gear bearings and 
races with petroleum jelly. 

(2) Identify planetary bearings and races before 
installation. (Fig. 272).. Bearings and races can be 
identified by following dimensions: | 

e Outer diameter of rear bearing is 47.7 m 
(1.878 in.). Inner diameter is 35.5 mm (1.398 in.). 

e Outer diameter of rear race 47.6 mm (1.874 in.). : 
Inner diameter is 33.7 mm (1.327 in.). — 

e Outer diameter of front race is 53.6 mm (2.110 
in.). Inner diameter is 30.5 mm (1.201 in.). 

e Outer diameter of front bearing is 47.7 mm 
(1.878 in.). Inner diameter is 32.6 (1.283 in.). 

e Outer diameter of forward race is 47.0 mm 
(1.850 in.). Inner diameter is 26.5 mm 1.043 in.). 
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Fig. 272 Front Planetary Gear Components 
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(3) Install rear race and bearing in gear (Fig. 273). (5) Install front race and bearing and forward race 
in ring gear (Fig. 275). 
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Fig. 273 Front Planetary Rear Bearing and Race 
Installation 


(4) Turn planetary over and install thrust race 
(Fig. 274). 
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TABBED Fig. 275 Front Planetary Front Bearing And Races 


Installation 


(6) Set planetary gear assembly aside for final 
assembly. 
PLANETARY 
GEAR 
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Fig. 274 Front Planetary Thrust Race Installation 
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SUN GEAR AND NO. 1 ONE-WAY CLUTCH OVERHAUL 
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J9121-400 
Sun Gear And One-Way Clutch Components 
SUN GEAR AND CLUTCH DISASSEMBLY (2) Remove one—way clutch/second brake hub 


(1) Hold sun gear and turn second brake hub assembly from drum (Fig. 277). 
clockwise and counterclockwise (Fig. 276). Hub 


should rotate freely clockwise but lock when turned fear 
counterclockwise. Replace one—way clutch and hub if ASSEMBLY 
they do not operate properly. 
SECOND 
BRAKE 
“HUB 





DRUM _ 
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Fig. 277 Removing/installing Brake Hub And Clutch 
Assembly 
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Fig. 276 Checking One-Way Clutch Operation 
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(3) Remove thrust washer from drum (Fig. 278). 
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Fig. 278 Removing/Installing Thrust Washer 


(4) Remove two seal rings from sun gear (Fig. 
279). 
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Fig. 279 Removing/Installing Sun Gear Seal Rings 


(5) Support sun gear on wood block (Fig. 280). 
Then remove first sun gear snap ring and separate 
drum from gear. 

(6) Remove remaining snap ring from sun gear 
(Fig. 281). 

(7) Measure inside diameter of sun gear bushings 
with bore gauge or inside micrometer (Fig. 282). 
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Fig. 281 Removing/Installing Second Snap Ring 


Maximum allowable diameter is 27.08 mm (1.0661 
in.). Replace sun gear if bushing inside diameter is 
greater than specified. 


SUN GEAR AND CLUTCH ASSEMBLY 

(1) Install first snap ring on sun gear. 

(2) Install sun gear in drum and install remaining 
snap ring. 

(3) Coat replacement seal rings with petroleum 
jelly and install them on sun gear. Be sure seal 
ring ends are interlocked. 

(4) Install thrust washer. Be sure washer tabs are 
seated in drum slots. 

(5) Install one-way clutch/second brake hub 
assembly on sun gear. Deep side of hub flange faces 
upward (Fig. 283). 
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DISASSEMBLY AND ASSEMBLY (Continued) 


CLUTCH 
AND HUB 
ASSEMBLY 





Fig. 282 Checking Sun Gear Bushings 


(6) Check one-way clutch operation again (Fig. 
276). Hold sun gear and turn second brake hub clock- 


wise and counterclockwise. Hub should turn clock- als 

wise freely, but lock when turned counterclockwise. Fig. 283 Installing Clutch And Hub Assembly On 
(7) Set sun gear/clutch assembly aside for final Sun Gear 

assembly. a 


SECOND BRAKE OVERHAUL 
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FIRST-REVERSE BRAKE 


PISTON SLEEVE 
SECOND 
BRAKE DRUM 


SECOND BRAKE PISTON 
J8921-596 


Second Brake Components 
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DISASSEMBLE 
(1) Remove second brake drum from catoul shaft 
(Fig. 284). 


SECOND BRAKE 
ASSEMBLY _ 






OUTPUT 
SHAFT 


J8921-597 


Fig. 284 Removing/installing Second Brake 
Assembly 


(2) Set output shaft assembly aside for overhaul. 
Refer to Rear Planetary Gear and Output Shaft 
Overhaul procedures. 

(3) Remove thrust washer from second brake drum 
(Fig. 285). 


THRUST 
WASHER 






SECOND 


J8921-598 


Fig. 285 Removing/Installing Second Brake Drum 
Thrust Washer 
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DISASSEMBLY AND ASSEMBLY (Continued) 


- XJ 


(4) Compress piston return springs with shop 
press and tool 7538. Then remove piston snap ring 
(Fig. 286). 
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Fig. 286 Removing/Installing Second Brake eran 
Snap Ring 


(5) Remove compressor tool and remove spring 
retainer and return springs. 
(6) Remove second brake piston and sleeve from 
drum with compressed air (Fig. 287). Use only 
enough air pressure to ease piston out of drum. 


PISTON 
AND 
SLEEVE 





DRUM 


J8921-600 | 


Fig. 287 Removing/Installing Piston And Sleeve 


(7) Remove and discard brake piston O-rings. 
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DISASSEMBLY AND ASSEMBLY (Continued) | 


(8) Measure free length of piston return springs 
with springs mounted in retainer (Fig. 288). Length 
should be approximately 16.05 mm (0.632 in.). 
Replace return springs if length is less than speci- 
fied. 


PISTON 


N flee 








PISTON 
RETURN 
SPRINGS 


J8921-601 


Fig. 289 Checking Second Brake Piston Operation 
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Fig. 288 Measuring Second Brake Piston Return 


Springs : THRUST 
WASHER 
SECOND BRAKE ASSEMBLY NOTCHES 


(1) Lubricate and install new O-rings on brake 
piston. Then install brake piston in drum. 

(2) Install return springs and retainer on brake 
piston. 

(3) Compress return springs with shop press and 
Compressor Tool 7538. Install piston snap ring and 
remove brake assembly from press. 

(4) Check brake piston operation with low pres- 
sure compressed air (Fig. 289). Apply air pressure 
through feed hole in drum. Piston should move 
smoothly when applying—releasing air pressure. 

(5) Coat thrust washer with petroleum jelly and 
install it in drum. Be sure washer notches are |. lL 
aligned with tabs on spring retainer (Fig. 290). , J8921-602 

(6) Set brake components aside for final assembly. 


SPRING 
RETAINER 
TABS 


Fig. 290 Installing Second Brake Thrust Washer 
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DISASSEMBLY AND ASSEMBLY (Continued) — 


PLANETARY/BRAKE PACK/OUTPUT SHAFT 
REAR PLANETARY GEAR 






NO. 2 ONE-WAY 
CLUTCH 
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~ BRAKE PACK 


| REAR THRUST WASHER 
SNAP RING | 


FRONT 
THRUST WASHER 


ONE-WAY CLUTCH 
INNER RACE 





SNAP RING 






RING GEAR HUB 


REAR PLANETARY RING GEAR 








THRUST 

BEARING ; 
OUTPUT SHAFT 

= | SEAL RING a 
Rear Planetary, Brake Pack, Output Shaft Components  48921-603 
DISASSEMBLE | 
(1) Remove output shaft from gear assembly (Fig. 291). — - (ise 
GEAR ASSEMBLY a Oe 











OUTPUT 
SHAFT 


BE SURE RING 






OUTPUT ENDS INTERLOCK 
SHAFT 
48921-604 18921-605 
Fig. 291 Removing/installing Output Shaft Fig. 292 Removing/installing Shaft Seal Ring 


- (2) Remove and discard shaft seal ring (Fig. 292). 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 293 Removing/installing First-Reverse Brake 
| | Pack | 


(3) Remove brake pack from planetary gear (Fig. 
293). | 

(4) Measure thickness of each brake pack disc. 
Minimum thickness is 1.51 mm (0.0594 in.). Replace 
all discs if any disc is thinner than specified. 
(5) Remove planetary gear from ring gear (Fig. 
294). . 






REAR 
PLANETARY 
GEAR 


Fig. 294 Removing/installing Rear Planetary 


J8921-607 . 
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(6) Check No. 2 one-way clutch (Fig. 295). Hold 
planetary gear and turn clutch inner race in both 
directions. Race should turn freely counterclockwise, 
but lock when turned clockwise. Replace one-way 
clutch if necessary. 







CLUTCH 
y INNER 
RACE 


PLANETARY 
GEAR 


~ J8921-608 


Fig. 295 Checking No. 2 One-Way Clutch Operation 


(7) Remove clutch inner race from planetary gear 
(Fig. 296). | 





CLUTCH 


J8921-609 


_ Fig. 296 Removing/installing Clutch Inner Race 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(8) Remove clutch snap ring and remove No. 2 
one—way clutch from planetary (Fig. 297). 


Si 
) | 


CLUTCH 
SNAP 
RING 





LIF A Ms 


NO. 2 ONE-WAY 
CLUTCH 





Le 


Fig. 297 Removing/installing One-Way Clutch 
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(9) Remove front and rear thrust washers from 
planetary gear (Fig. 298). 

(10) Remove thrust bearing and washers from ring 
gear (Fig. 299). 

(11) Remove ring gear snap ring and remove ring 
gear hub (Fig. 300). 

(12) Inspect and replace any worn or damaged 
planetary gear components. 


ASSEMBLING REAR PLANETARY, BRAKE 
PACK, CLUTCH AND SHAFT 

(1) Install hub and snap ring in ring gear (Fig. 
300) 

(2) Identify ring gear thrust bearing and races by 
following dimensions (Fig. 299): 


XJ 


REAR 
THRUST 
WASHER 





J8921-611 
Fig. 298 Removing/Installing Rear Planetary Thrust 
Washers 
THRUST 
BEARING 
AND 





J8921-612 


Fig. 299 Removing/installing Ring Gear Thrust — 
Bearing And Races 


e Outer diameter of bottom race is 44.8 mm (1.764 
in.) and inner diameter is 27.6 mm (1.087 in.). 

e Outer diameter of bearing is 44.7 mm (1.760 in.) 
and inner diameter is 30.1 mm (1.185 in.). 

e Outer diameter of upper race is 44.8 mm (1.764 
in.) and inner diameter is 28.8 mm (1.134 in.). 

(3) Lubricate ring gear thrust bearing and races 
with petroleum jelly and install them in ring gear 
(Fig. 299). 
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DISASSEMBLY AND ASSEMBLY (Continued) | a : 


(6) Install clutch retaining snap ring and install 
clutch inner race (Fig. 296). Turn race counterclock- 
wise to ease installation. 

(7) Verify one—way clutch operation. Hold gear and 
turn inner race in both directions. Race should turn 


freely counterclockwise, but lock when turned clock- 
SNAP . 
RING wise. a 
(8) Install planetary gear in ring gear. 


_. (9) Assemble clutch discs and clutch plates (Fig. 
293). Sequence is disc first, then a plate. Use seven 
discs and plates in a 6-cyl. transmission. | 

(10) Install brake pack on planetary gear (Fig. 
293). | 

(11) Install new seal ring on output shaft (Fig. 
292). Be sure ring ends are interlocked as shown. 

(12) Set assembled components aside for final 
assembly. 





J8921-613 





Fig. 300 Removing/Installing Ring Gear Hub 


(4) Coat planetary thrust washers with petroleum 
jelly and install them in gear (Fig. 298). 

(5) Install No. 2 one—way clutch in planetary gear. 
Be sure flanged side of clutch faces upward (Fig. 
301). 
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OF CLUTCH | 
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Fig. 301 Installing No. 2 One-Way Clutch 
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DISASSEMBLY AND ASSEMBLY (Continued) 


FIRST/REVERSE BRAKE PISTON AND TRANSMISSION CASE OVERHAUL 
RETAINER 





| BEARING 
FIRST-REVERSE AND RACE 
BRAKE PACK ASSEMBLY 


TRANSMISSION 
CASE 


REACTION SLEEVE 





NO. 1 FIRST-REVERSE 
BRAKE PISTON 


NO. 2 FIRST-REVERSE 
BRAKE PISTON 


SNAP RING 


J8921-615 


First-Reverse Brake Pistons And Transmission Case 


BRAKE DISASSEMBLY AND INSPECTION 
(1) Remove bearing and race assembly from trans- 
mission case (Fig. 302). 


vf 






re 1 BEARING 
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| ASSEMBLY 
Qo 
J8921-616 


Fig. 302 Removing/installing Bearing And Race 
Assembly 


(2) Check first/reverse brake piston operation with 
compressed air (Fig. 303). Piston should move 
smoothly and not bind or stick. If piston operation is 
incorrect, case or piston may require replacement. 

(3) Compress piston return springs with Tool 7539 
and remove piston snap ring (Fig. 304). 

(4) Remove Tool 7539 and remove piston return 
springs. | 





FIRST-REVERSE 
BRAKE 
(IN CASE) 


LOW-PRESSURE AIR : 
--$8921-617 


Fig. 303 Checking First-Reverse Brake Piston 
Operation 


(5) Remove No. 2 first-reverse brake piston with 
compressed air. Apply air through same transmission 
feed hole used for checking piston operation. 

(6) Remove reaction sleeve with Sleeve Remover 
Tool 7542 (Fig. 305). Insert tool flanges under sleeve 
and lift tool and sleeve out of case. | 

(7) Remove No. 1 first/reverse brake piston with 
Piston Puller 7543 (Fig. 306). Slip tool under piston 
and lift tool and piston out of case. 
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DISASSEMBLY AND ASSEMBLY (Continued) PEL gs | 
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 §8921-620 
Fig. 304 Removing/installing Piston Snap Ring 


Fig. 306 Removing/installing First-Reverse Brake 


TOOL No.1 Piston 
ASSEMBLING FIRST/REVERSE BRAKE 
PISTON | 
REACTION | , | 
SLEEVE ee ee (1) Lubricate and install new O-rings on No. 1 





first/reverse brake piston and on reaction sleeve (Fig. 
307). Then install piston in sleeve. | 


NO. ] REACTION 
PISTON SLEEVE 





J8921-619 





Fig. 305 Removing/installing Reaction Sleeve 


(8) Measure free length of piston return springs 
with springs mounted in retainer. Length should be 
18.382 mm (0.724 in.). Replace springs if length is 
less than this. 

(9) Clean transmission case thoroughly with sol- 
vent and dry it with compressed air. Blow com- 
pressed air through oil feed passages to remove Fig. 307 Assembling No. 1 Piston And Sleeve 
solvent residue and ensure that passages are clear. 

Inspect the case for wear or damage. Replace case if 
necessary. 


J8921-621 


21-274 AUTOMATIC TRANSMISSION—AW4 
DISASSEMBLY AND ASSEMBLY (Continued) 


(2) Lubricate and install new O-ring on No. 2 


brake piston. 


(3) Install ascenisied No. 1 piston and reaction 
sleeve on No. 2 piston (Fig. 308). 
NO. " PISTON: 


REACT ION SLEEVE 





NO. 2 
PISTON 


—18921-622, 


Fig. 308 Assembling First-Reverse Brake Pistons 


(4) Lubricate and install piston assembly in case 
(Fig. 309). Align piston and case slots and press pis- 
ton assembly into case with hand pressure. 

(5) Position piston return springs on No. 2 piston. 

(6) Compress piston return springs with Tool 7539 
and install piston snap ring (Fig. 303). Be sure snap 
ring end gap is not aligned with any tangs on return 
spring retainer. 

(7) Verify piston operation with compressed air as 
outlined in disassembly procedure. 

(8) Coat bearing and race assembly with petro- 
leum jelly and install it in piston assembly (Fig. 302). 
Bearing and race assembly outer diameter is 57.7 
mm (2.272 in.) and inner diameter i is 39.2 mm (1.543 


in.). 
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Fig. 309 Installing First-Reverse Brake Piston 
Assembly 
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DISASSEMBLY AND ASSEMBLY (Continued) | 
TRANSMISSION VALVE BODY OVERHAUL and (Fig. 311). Disassembly, inspection and overhaul 


The valve body assembly consists of two sections procedures for each section are outlined separately. 
which are the upper body and lower body (Fig. 310) Refer to the appropriate procedure as needed. 
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Fig. 310 Lower Body Components 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 311 Upper Body Components 


XJ 


CLEANING AND INSPECTION 


TRANSMISSION PARTS CLEANING AND 
INSPECTION 


Clean the transmission components with solvent 
and dry them with compressed air only. Do not use 
shop towels or rags. 

Blow compressed air through all oil feed passages 
and channels to be sure they are clear. Inspect the 
transmission components for wear and damage. 
Replace components that are damaged or worn 
beyond the limits specified in the individual overhaul 
procedures. | 

Replace all O-rings, gaskets and seals. These com- 
ponents are not reusable. Also replace any snap ring 
that is distorted or damaged. 

During overhaul assembly operations, lubricate the 
transmission components with Mopar Mercon® auto- 
matic transmission fluid or petroleum jelly as indi- 
cated. Petroleum jelly should be used to prelubricate 
thrust bearings, washers and races. It can also be 
used to hold parts in position during assembly. 

Soak replacement clutch and brake pack 
components in transmission fluid for at least 30 
minutes before installation. | 
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ADJUSTMENTS __ 
TRANSMISSION THROTTLE CABLE REPLACEMENT 


THROTTLE CABLE REMOVAL 

(1) In engine compartment, disconnect cable from 
throttle linkage. Then compress cable mounting ears 
and remove cable from engine bracket (Fig. 312). 

(2) Raise vehicle. | 

(3) Remove transmission oil pan. 

(4) Disengage cable from throttle valve cam (Fig. 
313). | 





THROTTLE 
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Fig. 313 Removing/Installing Transmission Throttle 
: Cable 
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Fig. 312 Transmission Throttle Cable Attachment 
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ADJUSTMENTS (Continued) 


(5) Remove cable bracket bolt and remove cable 
and bracket from case (Fig. 314). 


THROTTLE 
CABLE 
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Fig. 314 Removing/installing Transmission Throttle 
Cable And Bracket 


(6) Remove and discard cable seal. 


THROTTLE CABLE INSTALLATION 

(1) Lubricate and install new seal on cable. 

(2) Insert cable in transmission case. 

(3) Attach cable to throttle cam (Fig. 313). 

(4) Install cable bracket on case and tighten 
attaching bolt to 10 N-m (7 ft. lbs.) torque (Fig. 314). 

(5) Remove old sealer material from oil pan and 
transmission case. Clean oil pan with solvent and dry 
it with compressed air. 

(6) Apply bead of Loctite 599 sealer to oil pan seal- 
ing surface. Sealer bead should be at least 3 mm (1/8 
in.) wide. Then install pan and tighten pan bolts to 7 
N-m (65 in. lbs.) torque. 

(7) Install new gasket on oil pan drain plug. 
Install and tighten plug to 20 N-m (15 ft. lbs.) torque. 

(8) Connect cable to engine bracket and throttle 
linkage. 

(9) Fill transmission with Mopar Dexron/Mercon 
ITE. 

(10) Adjust the cable as described in cable adjust- 
ment procedure. | 


TRANSMISSION THROTTLE CABLE 
ADJUSTMENT 

(1) Shift transmission into Park, shut engine off 
and raise hood. . 

(2) Press cable release button (Fig. 315). 

(3) Push cable conduit back into cable sheath as 
far as possible (Fig. 316). 
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Fig. 315 Throttle Cable Components 


(4) Rotate lever on throttle body to wide open 
throttle position. Cable will ratchet to correct adjust- 
ment point as lever is rotated (Fig. 316). 


“RELEASE BUTTON 


ROTATE. 
THROTTLE 
BODY LEVER 


, CABLE 
‘BRACKET 


Fig. 316 Throttle Cable Adjustment 
SHIFT CABLE ADJUSTMENT 


(1) Shift transmission into Park. 

(2) Raise vehicle. 

(3) Release cable adjuster clamp to unlock cable 
(Fig. 317) and (Fig. 318). Clamp is at transmission 
end of cable. 

(4) Unsnap cable from transmission cable bracket 
(Fig. 317) and (Fig. 318). 

(5) Move transmission shift lever fully rearward to 


- Park detent. Lever is on manual valve shaft at driver 


side of case. 

(6) Verify positive engagement of park lock by 
attempting to rotate propeller shaft. Shaft will not 
rotate when park lock is engaged. 

(7) Snap cable into cable bracket. 

(8) Lock shift cable by pressing cable adjuster 
clamp down until it snaps into place. 
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Fig. 318 Park Lock Cable Attachment 


(9) Check engine starting. Engine should start 
only in Park and Neutral. 
(10) Lower vehicle. 


PARK INTERLOCK CABLE ADJUSTMENT 


(1) Shift transmission into Park. 

(2) Turn ignition switch to Lock position. 

(3) Remove shift lever bezel and console screws. 
Raise bezel and console for access to cable. 

(4). Pull cable lock button up to release cable (Fig. 
319). 

(5) Pull cable forward. Then release cable and 
press cable lock button down until it snaps in place. 

(6) Check adjustment as follows: 

(a) Check movement of release shift handle but- 

ton (floor shift) or release lever (column shift). You 

should not be able to press button inward or move 

column lever. 


See HANDLE 
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Fig. 319 Park Lock Cable Attachment 

(b) Turn ignition switch to On position. 

(c) Press floor shift lever release button or move 
column lever. Then shift into Neutral. If cable 
adjustment is correct, ignition switch can not be 
turned to Lock position. Perform same check with 
transmission in D range. 

(7) Move shift lever back to Park and check igni- 
tion switch operation. You should be able to turn 
switch to Lock position and shift lever release button/ 
lever should not move. | 
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SPECIFICATIONS (Continued) 
AW-4 GENERAL SPECIFICATIONS 
Gear Ratios: 
se: a ee eee eee eee re ee ee ee ere eee es ee 2.804:1 
lo: : a ee ee ee ee a ee ee ee eee ee eee ee ee 1.531:1 
Le a ee en ns eee ee ee ee ee ee eer noe ee re ee ree es 1.000:1 
FOUMMAOVERGNVE) 54.5% ce 4 S-4ae oboe bs ue +o Seg ee eed eee AOE SUe PANG Te tees Nee ee ee es 0.753:1 
Revetee: ono e nauk ceed BAe a Syed eee gu quneaneaugnbhaudeus ne ede yange aeseanees 2.393:1 
Transmission Fluid. ......0..0.ccccceceeceeceeceesecresueeueuuees Jeep automatic transmission fluid or DEXRON® II 
PG LOVEl 26.4 av paekacaupaninere been e et 24 cae ae ase To ‘‘Full’’ mark with fluid hot (normal operating temperature) 
Fluid Capacity (all models)... 0. ieee eee ener eee teen ene eee e en enneaes 8.0 Liters (8.45 ats.) 
Test Specifications 
Stall Speed: 
In D Range and Reverse ...:.. MMAOMMM...|.. WMSO.B BRGEE BBG, 0... eee eee 2100-2400 rpm 
Line Pressure: 
Wy DiGr CUR IOle 6 cx eos nas oe eae ee ee eee eee beeen see aed ees 61-70 psi (421-481 kPa) 
WO GP WO! Hareteceuneceeas ooo ne bh ee estes oh eee eee oe Gao e ney ees 173-209 psi (1196-1442 kPa) 
In Reverse Gt CUrb (Glico ou c6s soe 26 beh owes eee eee hee ee sees CN eRe ewes 75-90 psi (519-618 kPa) 
In Reverse at WOT ... 00... 22. cc ce eee eee eee a eeatebede outs daencadeeseeeu . 213-263 psi (1471-1814 kPa) 
Time Lag Test: 
Engagement IND ROAGS. 6940042 caceou ghanedesse stokes ete tua ss Seen reece osawass 1.2 seconds 
Engagement in Reverse .......... 0.0. e eee eee eee eee ee ee ee ee ee re ree 1.5 seconds 
Valve Body Solenoid Resistance. 2.0.0.0... ccc cc cee eect eee e eee nees Ce eer eee eee re 11-15 ohms 
Transmission Fluid Normal Operating Temperature ........ 0... eee eens 50-80°C (122-—176° F} 
TPS input Voltage (AU) 2.4400 suaddosuh seni ade Pee ehavseyecdeneeersiagieeeras fiat eauen es 5.0 Volts (approx.) 
TPS Output Voltage 
A-Cylinder ...... 0.0... cece ee eee eee PT ee Se eee ee ee ee eT ee ee ee ee 0.2 Volts (approx.) 
CO CYINGEP 6204 eue na cook eee i ee chee er eet ca ae wees ntatebacteu se sts ieueeeeee ae 4.2 Volts (approx.) 
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AW-4 OIL PUMP WEAR LIMITS 
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Drive Gear 
Tip Clearance: 


Standard 


Fae eps ere gesbeg ge ars hee areas ge tees seep oe cee otha teneea goon lee. “seeeees 0.11-0.14 mm (0.0043-0.0055 in) 
Maxam ANOWONCE << 54.0.0%54028canuecacaetrcawesstnde cen bendegpeeiaGad ones Be uciend nd0ed raspavieewientehetbwacelice 0.3 mm (0.012 in.) 
Gear-to-Pump Body 
_End Clearance: 

SIMIC orececangl ece a cad aca eg eee meadarata rus tedeaeedseateemasienesnaaieneeee as Dnbaienuecaas 0.02-0.05 mm (0.0008-0.0020 in.) 
Maximum Allowance ......... ccc ccc ccc cece cnc n nce eceuceeeeeeeeegeneseeeetnsgceeeeeeecenneugeteetntnnneenns 0.1 mm (0.004 in.) 
Driven Gear-to-Pump 
Body Clearance: | 

BIONORES space nuenueecxek a pac sues due ended eee cecdareea bees bewe at oenciencaee ee 0.07-0.15 mm -(0.0028-0.0059 in.) 
Maximum Allowance.......... ee ee et ee ee eee re te eet er ee err ee 0.3 eG in.) 


AW-4 CLUTCH DISC AND PLATE THICKNESS 


Clutch Disc (all except first-reverse and forward clutch discs) 1.84 mm (0.0724 in.) 
6-Cylinder Forward Clutch Disc 1.51 mm (0.0594 in.) 












6 Cylinder Direct Clutch Plates: 
Thin Plate (1) 2.3 mm (0.905 in.) 
Thick Plates (3) 3.0 mm (0.118 in.) 


6-Cylinder Forward Clutch Plate 1.8 mm (0.070 in.) 
First-Reverse Brake Disc (all) 1.51 mm (0.0594 in.) 


IM121-402 
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SPECIFICATIONS (Continued) 

AW-4 BUSHING AND PISTON CLEARANCE 
BUSHING INSIDE DIAMETER (MAXIMUM) 


Xd 











Bushing Location Maximum Allowance Inside Diameter 


Stator Shaft (Rear) , 27 .08 mm (1.0661 in.) 
Oil Pump Body | 38.19 mm (1.5035 in.) 
j TransmissionCase | 38.18 mm (1.5031 in.) 





PISTON STROKE LENGTH | 






| ee Specification 


~ Direct Clutch (all) | 1.37-1.67 mm (.0539-.0657 in.) 


6-Cylinder Overdrive Brake 1.40-1.70 mm (.0551-.0669 in.) 


Second Coast Brake (all) a 1.5-3.0 mm (.059-.118 in:) 


- Piston Location 






























_ 6-Cylinder Forward Clutch 3.55-3.73 (.1397-.1468 in.) 





Overdrive Direct Clutch (all) 1.85-2.15 mm (.0728-.0846 in.) 


END PLAY AND CLEARANCE 


| .70-1.20 mm (.028-.047 in.) | | 









.62-1.98 mm (.024-.078 in.) 








an | * J9121-403 
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SPECIFICATIONS (Continued) 
AW-4 RETAINER AND PISTON SPECIFICATIONS 
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5 3aml130a | | 


3.8 mm (.150 in.) 


7 12 | : ) 7 | | 












OVERDRIVE BRAKE RETAINER SELECTION 





[ 
3.6 mm (.142 in. Not Marked 
3.7 mm (.146 in.) 


: 4.0 mm (.157 in. 











DIRECT CLUTCH RETAINER SELECTION 


Retainer Ne. 







a 120in sin) 


Retainer Ne. 


ee 
OVERDRIVE CLUTCH RETAINER SELECTION 

Sn 
[asm asin) dm min) 
a 2 


SECOND COAST BRAKE PISTON ROD SELECTION 
Rod Length 




















72.9 mm (2.870 in.) 







FORWARD CLUTCH RETAINER SELECTION 


3.4mm (.134 jad) 4.2 mm (.165in.) | | 
, | 3.2 mm (.126 in.) 7 4.4 mm (.173 in.) | 













FIRST-REVERSE BRAKE CLEARANCE SELECTION 


| Retainer Ne. | Retainer No. 


Cs 
5 


Thickness 






rr atceen 
4.8 mm (.189 in 4.2 mm (.165 in.) : 
4.6 mm (.181 in.) | 55 4.0 mm (.157 in.) | 


JMN21-404 
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SPECIFICATIONS (Continued) 
AW-4 VALVE BODY BALL DIMENSIONS 


Check Ball | —-—- Diameter 3 
@ Rubber Ball 6.35 mm (0.250 in.) 
@ Rubber Ball 5.535 mm (.218 in.) 


ed 


Xd 
















19121-4085 
AW-4 CLUTCH AND BRAKE PACK REQUIREMENTS 


Discs Required | Plates ee Retainers aoa res 


6-Cylinder Overdrive Brake ais 
6-Cylinder Second Brake i 





_ 6-Cylinder Direct Clutch 


6-Cylinder Esiward Clutch 







6-Cylinder First-Reverse Brake 


~ $9121-406 
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SPECIFICATIONS (Continued) 
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AW-4 VALVE AND SPRING IDENTIFICATION 


ore eine mm wenn nue et mee mee meet etm wee orm sey met se 


(4) 
RMN - ab 


allanol lela eeliedliteed entitle 


(5) 
mM CC 


(2) Pressure Relief Valve 











Free Length 









(1) Downshift Plug 27.3 mm (1.074 in 


_ (2) Throttle Valve 20.6 mm (.811 in.) 
) 


(5) Lockup Relay Valve 2 21.4 mm (.843 in.) 
(6)Secondary Regulator Valve 30.9 mm (1.217 in.) 


(7) Cut-Back Valve 21.8 mm (.858 in.) 
(8) 2-3 Shift Valve 30.8 mm (1.212 in.) 


(3) 3-4 Shift Valve 30.8 mm (1.212 in 
(4) Second Coast Modulator Valve 25.3 mm (.996 in.) 






(9) Low Coast Modulator Valve 27.8 mm (1.094) 






Spring Length 
20.2 mm (.797 in.) 


W.2mm(.441in) 





(1) Check Valve 







(3) 1-2 Shift Valve 30.8 mm (1.213 in.) 
(4) Primary Regulator Valve | 62.3 mm (2.453 in.} 





(5) Accumulator Control Valve 29.8 mm (1.173 in 


J9121-408 
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AUTOMATIC TRANSMISSION—AW4 


SPECIFICATIONS (Continued) 
AW-4 ACCUMULATOR COMPONENT IDENTIFICATION 









SECOND BRAKE ACCUMULATOR 


DIRECT CLUTCH ACCUMULATOR 


OVERDRIVE BRAKE ACCUMULATOR 


OVERDRIVE CLUTCH ACCUMULATOR 







3 ¢ 
a nn 
a 


D 
E 


F 


G 


Approximate 
Outside Diameter 


SPRING A 
PISTON 8B 
SPRING C 
SPRING D 
PISTON E 
SPRING F 









SPRING G 14.81 mm (.583 in.) 
SPRING H 14.10 mm (.555 in.) 
PISTON J 31.9 mm (1.256 in.) 
SPRING K 19.99 mm (.785 in.) 
SPRING L 14.0 mm (0.551 in.) 
SPRING M 20.3 mm (0.799 in.) 


PISTON N 


14.17 mm (.558 in.) 
36.9 mm (1.453 in.) 
19.91 mm (.784 in.) 
12.07 mm {.475 in.) 
36.9 mm (1.453 in.) 
20.19 mm (.795 in.) 


































29.9 mm (1.177 in.) 


@ 
s 
a 


H 
J 


N 


a 
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AW-4 TORQUE SPECIFICATIONS 


Converter Housing Bolts 


Cooler Line Retaining 
Clip Nuts .......... 0.0. ....000. 


Cooler Line Bracket 
PUTS coin uk 3h b% Hare } Se ew Ban 


Cooler Line Fitting Nuts 
(at auto: trans. fittings) ....... Giiiace 


Detent Spring Bolt................ 
Dust Cover Nuts/Bolts............. 
Extension Housing Bolts ........... 
Fill Tube Bracket Bolt ............. 
Neutral Switch 


OD Support Bolt (to case) .......... 
OU PON COUS 2c de.u Kaen dunddee hen 
Oil Pan Drain Plug................ 


Oil Pump Bolt 
(OCOSE | ocekd task deen benkess 


Oil Pump Bolt 
(to stator shaft) ................ 


Oil Screen Bolt .................. 
Park Pawl Bracket................ 


Propeller Shaft Clamp 
BOWS og iad ote odekebem cea 


32-36 Nem (23-27 ft. Ibs. ) 
55-59 Nem (40-43 ft. Ibs. ) 


2-4 Nem (18-35 in. Ibs. ) 
5-11 Nem (48-96 in. Ibs.) 


18-23 Nem (160-200 in. Ibs.) 
9-11 Nem (80-96 in. lbs.) 
18-23 Nem (159-203 in. Ibs.) 
32-36 Nem (23-27 ft. Ibs.) 
50-64 Nem (37-47 ft. Ibs.) 


12-14 Nem (8-10 ft. lbs. ) 
6-8 Nem (53-70 in. lbs.) 


23-27 Nem (18-20 ft. Ibs. ) 
6-8 Nem (53-70 in. lbs.) 
19-21 Nem (14-16 ft. Ibs.) 


21-23 Nem (16-18 ft. Ibs.) 


9-11 Nem (80-96 in. Ibs.) 
9-11 Nem (80-96 in. Ibs.) 
9-11 Nem (80-96 in. lbs.) 


16-23 Nem (140-200 in. Ibs.) 





Rear Mount-To-Transmission 


BOl Se ot bore whet ae ues se bah 


Rear Mount-To-Clevis Bracket 


Bolt/Nut ...............---8- 


Rear Mount Clevis Bracket-To- 


Crossmember Nuts ............ 


Shift Cable Bracket Screws 


At Transmission............... 


Shift Lever Mounting 


Cover Screws ................ 
Shift Lever Housing Nuts.......... 
Solenoid Harness Bolt............ 


Speedometer Adapter 


Clamp Screw...............-. 
Speed Sensor Coupling Nut....... 


Throttle Cable Engine 


Bracket Screws ............... 


Throttle Cable Retaining 


Screw (at transmission). ........ 
Transfer Case Mounting Nuts... .. . 
Transmission Shift Lever Nut... .... 


Transmission-To-Engine 


Block Bolts...........-..-2..4. 
Valve Body Bolts (to case) ........ 
Valve Body Bolts (to valve body) . 


XJ 


60-81 Nem (44-66 ft. Ibs. ) 
54-75 Nem (40-55 ft. Ibs.) 
33-49 Nem (24-36 ft. Ibs. ) 
25-39 Nem (221-345 in. lbs.) 
1-2 N®m (9-20 in. Ibs.) 
16-26 Nem (141-230 in. Ibs.) 
6-8 Nem (57-75 in. lbs.) 


10-12 Nem (90-110 in. Ibs.) 
14-20 Nem (125-175 in. Ibs.) 


7-11 Nem (63-94 in. Ibs.) 


8-10 Nem (70-98 in. lbs.) 
30-41 Nem (22-30 ft. Ibs.) 
15-17 Nem (134-154 in. Ibs.) 


50-64 Nem (37-47 ft. lbs.) 
9-11 Nem (80-96 in. Ibs.) 
6-7 Nem (54-58 in. lbs.) 


J9321-88 


XJ 


SPECIAL TOOLS 


OVERHAUL SERVICE TOOLS | 

The special tools needed to overhaul the AW-4 
transmission are provided in Tool Kit 6294. However, 
Pressure Test Port Adapter 7554 is not included in 


this kit and must be ordered separately. The over- 


haul tool kit and test port adapter are available 
through the parts division and dealer special tool 
program. 


AW-4 


C-484 Snap Ring Plier 





C-3293-SP Gauge 





C-3339 Dial Indicator Set 


AUTOMATIC TRANSMISSION—AW4 = 21 - 287 








C-4960 Micrometer 





7538 Compressor, Piston #2 Spring 
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SPECIAL TOOLS (Continued) 


ww 


7544 Installer, Brake Drum Seal 


7540 Pliers, Large Snap Ring 7549 Installer, Seal 








7542 Puller, Reaction Sleeve 





7543 Puller, Piston #1 7554 Adapter, Pressure Port 


XJ ———— N\\V/231 TRANSFER CASE 21 - 289 
NV231 TRANSFER CASE 
INDEX 
page page 
GENERAL INFORMATION DISASSEMBLY AND ASSEMBLY 
GENERAL INFORMATION ................ 289 NV231 TRANSFER CASE ................. 293 
RECOMMENDED LUBRICANT AND FILL CLEANING AND INSPECTION 
LEVEL... 1... ee ee eee te eee tena 289 NV231 TRANSFER CASE ................. 306 
TRANSFER CASE IDENTIFICATION ......... 289 ADJUSTMENTS 
DIAGNOSIS AND TESTING SHIFT LINKAGE ADJUSTMENT ............ 309 
NV231 DIAGNOSIS .................008, 291 SPECIFICATIONS 
REMOVAL AND INSTALLATION TORQUE «oa s dade bo be EA UKE SRE KR 310 
NV231 TRANSFER CASE ................. 292 SPECIAL TOOLS 
SHIFT LEVER.............. 0.0002 ee eeas 292 DIS nce eae ee Roos be oh ee ee ees 310 
GENERAL INFORMATION TRANSFER 
CASE 
GENERAL INFORMATION TRANSMISSION 


The NV 231 is a part-time transfer case with a low 
range reduction gear mechanism (Fig. 1). It is used 
in XJ models with four or six cylinder engines. 

The NV 231 has three operating ranges plus a 
Neutral position. The reduction gear mechanism con- 
sists of a planetary and annulus gear that provide a 
2.7:1 reduction ratio when engaged. The annulus 
gear is fixed in the case; it does not rotate. 

The input gear is splined to the transmission out- 
put shaft. It drives the mainshaft through the plan- 
etary gear and range hub. The front output shaft is 
operated by a drive chain that connects the shaft to a 
drive sprocket on the mainshaft (Fig. 1). The drive 
sprocket is engaged/disengaged by the mode fork, 
which operates the mode sleeve and hub. The sleeve 
and hub are not equipped with a synchro mechanism 
for shifting. 

The geartrain is mounted in two aluminum case 
halves attached with bolts. The mainshaft front and 
rear bearings are mounted in aluminum retainer 
housings bolted to the case halves. 


OPERATING RANGES 

NV 231 operating ranges are: 

e 2-wheel drive high (2H) 

e 4-wheel drive high (4H) 

e 4-wheel drive low (4L) 

Two-wheel drive range is for use on all road sur- 
faces. The 4-wheel drive high and low ranges are not 
for use on paved roads. They are only recommended 
for off-road use on unpaved, low traction surfaces. 
The only time 4-wheel drive can be used on paved 
roads, is when the road surface is covered with snow 
or ice. 





ADAPTER 


J9521-162 


Fig. 1 NV 231 Transfer Case 


SHIFT MECHANISM 

Operating ranges are selected with a floor mounted 
shift lever. The shift lever is connected to the trans- 
fer case range lever by an adjustable linkage rod. A 
straight line shift pattern is used. Range positions 


are marked on the shifter bezel cover plate, or on the 
shift knob. 


TRANSFER CASE IDENTIFICATION 


A circular ID tag is attached to the rear case of 
each transfer case (Fig. 2). The ID tag provides the 
transfer case model number, assembly number, serial 
number, and low range ratio. 

The transfer case serial number also represents 
the date of build. For example, a serial number of 
7-10-95 would represent July 10, 1995. 


RECOMMENDED LUBRICANT AND FILL LEVEL 
Recommended lubricant for the NV 231 transfer 

case is Mopar Dexron II, or ATF Plus. Approximate 

lubricant fill capacity is 1.18 liters (2.2 pints). 
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GENERAL INFORMATION (Continued) 





‘DRAIN 
PLUG 8000b8b4 


Fig. 2 Fill/Drain Plug And I.D. Tag Locations 


The fill and drain plugs are both in the rear case 
(Fig. 2). Correct fill level is to the bottom edge of the 
fill plug hole. Be sure the vehicle is level to ensure 
an accurate fluid level check. 


XJ 





DIAGNOSIS AND TESTING 


NV231 DIAGNOSIS 


NV231 TRANSFER CASE 21 - 291 


TRANSFER CASE 
DIFFICULT TO SHIFT OR 
WILL NOT SHIFT INTO 
DESIRED RANGE 


TRANSFER CASE NOISY 
IN ALL DRIVE MODES 


NOISY IN — OR JUMPS 
OUT OF — FOUR WHEEL 
DRIVE LOW RANGE 


LUBRICANT LEAKING 
FROM OUTPUT SHAFT 
SEALS OR FROM VENT 


ABNORMAL TIRE WEAR 


(1) Vehicle speed too great to permit shifting. 


(2) lf vehicle was operated for extended period in 4H 
mode on dry paved surface, driveline torque load 
may cause difficulty. 


(3) Transfer case external shift linkage binding. 


(4) Insufficient or incorrect lubricant. 


(5) Internal components binding, worn or damaged. 


(1) Insufficient or incorrect lubricant. 


(1) Transfer case not completely engaged in 4L 
position. 


(2) Shift linkage out of adjustment. 
(3) Shift linkage loose or binding. 


(4) Range fork damaged, inserts worn, or fork is 
binding on shift rail. 


(5) Low range gear worn or damaged. 


(1) Transfer case overfilled. 
(2) Vent closed or restricted. 


(3) Output shaft seals damaged or installed 
incorrectly. 


(1) Extended operation on dry hard surface (paved) 
roads in 4H range. 





(1) Stop vehicle and shift into desired range. Or 
reduce speed to 3-4 km/h (2-3 mph) before 
attempting to shift. 


(2) Stop vehicle, shift transmission to Neutral, shift 
transfer case to 2H mode and operate vehicle in 
2H on dry paved surfaces. 


(3) Lubricate, repair or replace linkage bushings or 
tighten loose components as necessary. 


(4) Drain and refill to edge of fill hole with 
DEXRON II® or MOPAR-MERCON® Automatic 
Transmission Fluid. 


(5) Disassemble unit and replace worn or damaged 
components as necessary. 


(1) Drain and refill to edge of fill hole with 
DEXRON II® or MOPAR-MERCON® Automatic 
Transmission Fluid. Check for leaks and repair if 
necessary. Note: If unit is still noisy after 
drain and refill, disassembly and 
inspection may be required to locate 
source of noise. 


(1) Stop vehicle, shift transfer case to Neutral, then 
shift back into 4L position. 


(2) Adjust linkage. 
(3) Tighten, lubricate or repair linkage as necessary. 
(4) Disassemble unit and repair as necessary. 


(5) Disassemble and repair as necessary. 


(1) Drain to correct level. 

(2) Clear or replace vent if necessary. 

(3) Replace seals. Be sure seal lip faces interior of 
case when installed. Also be sure yoke seal 
surfaces are not scored or nicked. Remove scores 


and nicks with fine sandpaper or replace yoke(s) 
if necessary. 


(1) Operate in 2H on hard surface (paved) roads. 


abaicaled AAR 


21-292 NV231 TRANSFER CASE ———— 


REMOVAL AND INSTALLATION 
- SHIFT LEVER 


REMOVAL 
(1) Shift transfer case into 4L. 
(2) Raise vehicle. : 

(8) Loosen adjusting trunnion locknut and slide 
shift rod out of trunnion (Fig. 3). If rod lacks enough 
travel to come out of trunnion, push trunnion out of 
torque shaft. 

(4) Lower vehicle. 

(5) Remove console. Refer to park brake section in 
Group 5 for procedures. 

(6) Remove screws attaching lever assembly to 
floorpan and remove assembly and shift rod (if left 
attached). 



















TRANSFER 
<—— CASE SHIFT 
Sy LEVER ASSEMBLY 


TRANSFER 
CASE RANGE 
LEVER SHAFT = 


FLOORPAN 


TRUNNION 
LOCK BOLT 


SHIFT 
ROD 


ADJUSTING 
TRUNNION 


LINKAGE © 
BRACKET = 


~ TORQUE , 


TORQUE LEVER 
SHAFT R 
Berend J9521-163 
Fig. 3 Shift Linkage 
INSTALLATION 


(1) If shift rod was not removed from lever assem-— 


bly, work rod down through floorpan opening. Then 
position lever assembly on floorpan and _ install 
assembly attaching screws. | 

(2) Install console. 

(3) Raise vehicle. 

(4) Connect trunnion to torque shaft arm. Or, slide 
shift rod into trunnion on range lever. Be sure shift 
rod slides freely in trunnion. 





- XJ 


(5) Verify that range lever is in 4L porate Then 
tighten trunnion lock bolt. 
(6) Lower vehicle and check transfer case shift 


operation. 


NV231 TRANSFER CASE 


REMOVAL 

(1) Shift transfer case into Neutral. 

(2) Raise vehicle. 

(3) Drain transfer case lubricant. 

(4) Mark front and rear propeller shaft yokes for 
alignment reference. 

(5) Support transmission with jack stand. 

(6) Remove rear crossmember, or skid plate. 

(7) Disconnect front/rear propeller shafts at trans- 
fer case. 

(8) Disconnect vehicle speed sensor wires. 

(9) Disconnect transfer case linkage rod oe 
range lever. 

(10) Disconnect transfer case vent hose, and indi- 
cator or vacuum switch harness. : 

(11) Support transfer case with transmission jack. 

(12) Remove nuts attaching transfer case to trans- 
mission. 

(13) Secure transfer case to jack with chains. 

(14) Pull transfer case and jack rearward to disen- 
gage transfer case. 

(15) Remove transfer case from under vehicle. 

(16) If transfer case was removed for everett 
remove damper from rear retainer. 


TRANSFER CASE INSTALLATION 

(1) Mount transfer case on a transmission jack. 
Secure transfer case to jack with chains. 

(2) Position transfer case under vehicle. 

(3) Align transfer case and transmission shafts 
and install transfer case on transmission. 

(4) Install and tighten transfer case attaching nuts 
to 35 N-m (26 ft. lbs.) torque. 

(5) Install damper on rear retainer (Fig. 4). Tighten 
damper attaching nuts to 54 N-m (40 ft. lbs.) torque. 

(6) Connect vehicle epee sensor wires, and vent 
hose. 

(7) Connect indicator or vacuum switch harness to 
transfer case switch. Secure wire harnesses to clips 
on transfer case. 

(8) Align and connect propeller shafts. Tighten 
shaft attaching bolts to 19 N-m.(170 in. lbs.) torque. 
(9) Fill transfer case with Mopar Dexron II fluid. 

(10) Install rear crossmember, or skid plate. 
Tighten crossmember bolts to 41 N-m (30 ft. lbs.) 
torque. 

(11) Remove transmission jack and support stand. 

(12) Connect shift rod to transfer case range lever. 

(13) Adjust transfer case shift linkage. 
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REMOVAL AND INSTALLATION (Continued) - 








TRANSFER 

~~ CASE 
TRANSMISSION | 
~ ADAPTER 


J9521-162 
Fig. 4 Transfer Case Mounting 
(14) Lower vehicle and verify transfer case shift 
operation. | 


DISASSEMBLY AND ASSEMBLY 
_NV231 TRANSFER CASE 
DISASSEMBLE 


SPEEDOMETER/YOKE/RANGE LEVER REMOVAL 
(1) Remove speedometer adapter and pinion if not 
previously removed previously. | 
(2) Remove front yoke nut: Move range lever to 4L 
position. Then remove nut with 1-1/8 socket and 
impact wrench (Fig. 5). 


~ IMPACT 


800010957 


Fig. 5 Yoke Nut Removal 


(3) Remove yoke. If yoke is difficult to remove by 
hand, remove it with bearing splitter, or with stan- 
dard two jaw puller (Fig. 6). Be sure puller tool is 
positioned on yoke and not on slinger as slinger will 
be damaged. 

(4) Remove seal washer from front output shaft. 
Discard washer as it should not be reused. 
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‘a 


lari 


YOKE 


80010977 


Fig. 6 Yoke Removal 


(5) Remove nut and washer that attach range 
lever to sector shaft. Then move sector to neutral 
position and remove range lever from shaft. (Fig. 7) 


\ SECTOR 
\ \ y) XC SHAFT 


eS CF \ Y 
OK Sa . 

a ce rx 
RANGE _ -, 


LEVER 


“ 


80010943 


Fig. 7 Range Lever Removal 


REAR RETAINER REMOVAL AND DISASSEMBLY ~ 
(1) Remove mainshaft boot. Spread band clamp 


that secures boot on slinger with pliers and screw- 
driver. Then slide boot off. shaft (Fig. 8). 
my | SLINGER 


\ BOOT 


S) 
ce 
aa 
Du 
=o 
—— 
a 


80010954 


Fig. 8 Mainshaft Boot Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(2) Remove rear slinger with brass drift and ham- 







a SLINGER 

mer (Fig. 9). Rotate slinger and tap at four positions LOCATING 

9 Lt it. Di d sli it j RETAINING | 
0 degrees apart to remove it. Discard slinger as it is aie SLINGER 


not reusable. LOCATING 


; : WASHER 
CAUTION: Exercise care when removing the 7 


Slinger. The rear retainer can be damaged by the 
drift punch. | 






SLINGER 


80010963 


Fig. 11 Slinger Locating Washer And Retaining Ring 
Removal 


MAINSHAFT 


80010953 


Fig. 9 Rear Slinger Removal 


(3) Remove rear seal from retainer (Fig. 10). Use 
pry tool, or collapse seal with punch to remove it. 





REAR 
RETAINER | 
OF REAR BEARING 
I} .D. RETAINING 
RING 


80010964 
Fig. 12 Rear Bearing I.D. Retaining Ring Removal 


- MAINSHAFT 









8001095a 


WI 


Fig. 10 Rear Seal Removal 


(4) Remove slinger locating washer and locating 
retaining ring from output shaft (Fig. 11) 

(5) Remove rear output bearing I.D. retaining ring 
(Fig. 12). 

(6) Remove rear retainer bolts with 10mm socket 
and air ratchet. | 

(7) Remove rear retainer. Tap retainer with mallet 
and pry upward to break sealer bead. Then slide 
retainer off case and mainshaft (Fig. 13). 


REAR 
RETAINER 


80010965 


Fig. 13 Rear Retainer Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Mini 





J9421-284 


Fig. 14 Oil Pump/Rear Case Removal 


(8) Remove rear bearing O.D. retaining ring with 
snap ring pliers. Then tilt pump and slide it off 
mainshaft (Fig. 15) 





80010966 


Fig. 15 Oil Pump Removal 


(9) Remove pickup tube O-ring from pump (Fig. 
16) but do not disassemble pump; it is not a repair- 
able part. 

(10) Remove seal from oil pump with pry tool. 


OiL PUMP 





SA» 


O-RING 


RR21F27 


_ Fig. 16 Pickup Tube O-Ring Location 
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(11) Remove bolts attaching rear case to front case. 
A 10 mm, 12 point socket is needed for the spline 
head bolt (Fig. 14). A 15 mm socket is needed for the 
remaining bolts. Note position of the two black finish 
bolts at each end of the case. These bolts go through 
the case dowels and require a washer under the bolt 
head (Fig. 17) : 


SPLINE HEAD 
BOLT (1) 


CASE 
BOLT (5) 


DOWEL BOLT 
AND 
WASHER (2) 













~ 
\ KWOK 


Fig. 17 Spline And Dowel Bolt Locations 


80010969 


(12) Remove rear case from front case (Fig. 18). 
Insert screwdrivers into slots cast into each end of 
case. Then pry upward to break sealer bead and 
remove rear case. | 


CAUTION: Do not pry on the sealing surface of 
either case half as the surfaces will become dam- 
aged. 


MAINSHAFT SCREWDRIVER 


FRONT 
CASE 





SCREWDRIVER 


RP 1099 


Fig. 18 Loosening/Removing Rear case 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(13) Remove oil pickup tube and screen from rear 
case (Fig. 19). 





© / CONNECTING 


PICKUP 
SCREEN 


PICKUP 
TUBE 


80010979 


Fig. 19 Oil Pickup Screen, Hose And Tube Removal 


FRONT SHAFT/DRIVE CHAIN/POPPET REMOVAL 
(1) Remove poppet plug, spring and plunger (Fig. 


SPRING 


| - SCREW 
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POPPET BORE 
(IN CASE) 


Fig. 20 Poppet Components 


(2) Pull front output shaft upward and out of front 
bearing (Fig. 21). 

(3) Slide drive chain off mainshaft sprocket and 
remove front output shaft and chain as assembly 
(Fig. 22). 


MAINSHAFT REMOVAL AND DISASSEMBLY 

(1) Grasp end of mainshaft and remove shaft, 
drive sprocket and mode hub as assembly (Fig. 23). 

(2) Remove mode hub retaining ring with heavy 
duty snap ring pliers (Fig. 24). 

(3) Slide mode hub off mainshaft (Fig. 25). 

(4) Slide drive sprocket off mainshaft (Fig. 26). 
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Fig. 21 Disengaging Front Output Shaft From Front 
Bearing 
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Fig. 22 Front Output Shaft And Drive Chain 
Removal 
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Fig. 23 Mainshaft Assembly Removal 


SHIFT FORK/SLEEVE/HUB REMOVAL 


(1) Remove mode spring from end of mode fork 
rail. | | 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 24 Mode Hub retaining Ring Removal 
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Fig. 25 Mode Hub Removal 
MAINSHAFT 
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Fig. 26 Drive Sprocket Removal 


(2) Remove mode fork and sleeve as assembly (Fig. 
27). Note position of sleeve for assembly installation 


(short side of sleeve faces up). 
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Fig. 27 Mode Fork And Sleeve Removal 


(3) Remove range fork and hub as assembly. Note 


fork position for installation reference (Fig. 28). 
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Fig. 28 Range Fork And Hub Removal 


(4) Remove shift sector from front case (Fig. 29). 
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Fig. 29 Shift Sector Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(5) Remove sector shaft O-ring seal and nylon | \ 
retainer (Fig. 30) ; ow INPUT 
| | SE GEAR 
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Fig. 30 Sector Shaft Seal And Retainer Remova PLANETARY 


INPUT GEAR/PLANETARY CARRIER REMOVAL AND ASSEMBLY 
DISASSEMBLY 
(1) Remove input retainer attaching bolts with 
10mm socket and air ratchet. INPUT 
(2) Remove input retainer. Pry retainer loose with GEAR 
screwdriver positioned in slots at each end of 
retainer (Fig. 31) a 
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Fig. 33 Input Gear And Planetary Carrier Removal 
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Fig. 31 Input Retainer Removal 


(3) Remove input retainer seal. Position retainer 
upside down over front case bearing. Then tap seal 
out with drift and hammer. 

(4) Remove input gear bearing retaining ring with 
heavy duty snap ring pliers (Fig. 32) 

(5) Place front case in horizontal position. Then 
remove input gear and planetary carrier as assembly ec . a ; 

(Fig. 33). Tap gear out of bearing with plastic mallet pie ee CAI eo eae ug a mOvel 
if necessary. | 

(6) Remove carrier lock retaining ring (Fig. 34). 





80010975 


XJ —$_——— —————————————— ——_ NV231 TRANSFER CASE 21 - 299 
DISASSEMBLY AND ASSEMBLY (Continued) 


(7) Remove input gear, lock ring, and front thrust 
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8001094f 
Fig. 35 Input Gear, Carrier Lock Ring, And Rear 
thrust Washer Removal J9421-307 
(8) Remove rear thrust washer from carrier (Fig. 
36). | Fig. 37 Puller Jaws In Retracted Position 
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Fig. 36 Rear Thrust washer Removal Fig. 38 Puller Bolt And Jaws Seated Under Pilot 


(9) Remove pilot bearing from input gear with Tool Bearing 
MD-998346 as follows: 
(a) Turn puller tool bolt until jaws retract 
enough to fit into bearing (Fig. 37) 
(Db) 
_(c) Insert puller bolt and jaws into bearing. Then 
turn puller bolt clockwise so ramp on bolt spreads 
jaws forcing them under bearing (Fig. 38). 
(d) Install puller bridge over puller bolt (Fig. 
39). Then install flat washer and nut on bolt. | 
(e) Hold puller bridge from turning with locking 
pliers. Then tighten nut on puller bolt in clockwise 
direction to draw bearing out of input gear (Fig. 
40). 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 39 Installing Puller Bridge 
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Fig. 40 Pilot Bearing Removal 


FRONT/REAR CASE BEARING AND SEAL REMOVAL 

(1) Remove front output shaft front bearing and 
seal as follows: 

(a) Remove seal from case with pry tool (Fig. 

41). 

(b) Remove bearing retaining ring with screw- 

driver (Fig. 42). 

(c) Remove bearing with Tool Handle C-4171 

and Tool 5065 (Fig. 43). 

(2) Remove front output shaft rear bearing from 
rear case with Tool MD-998346 (Fig. 44). Be sure tool 
jaws are seated under bearing before tightening 
puller nut. 
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Fig. 42 Front Shaft Front Bearing Retaining Ring 
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Fig. 43 Front Shaft Front Bearing Removal 


(3) Remove input bearing from front case. Tap 
bearing out from inside of case with brass drift and 
hammer. 
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Fig. 44 Front Shaft Rear Bearing Removal 
NV231 TRANSFER CASE ASSEMBLE 


CAUTION: The bearing bores in various transfer 
case components contain oil feed holes. Make sure 
replacement bearings do not block the holes. 


INPUT GEAR, PLANETARY CARRIER, AND INPUT RETAINER 
INSTALLATION | 

(1) Lubricate bearings, input gear, and planetary 
carrier with transmission fluid during installation. 
Seals can be lubricated with transmission fluid, pet- 
rolatum, or Ru-Glyde if desired. 

(2) Install new input bearing in front case. Start 
bearing in bore with copper mallet. Tap bearing at 
6-8 points around outer race to start it evenly. 
Mount case in shop press and seat bearing in case 
using hard wood block as press tool. Press bearing 
inward until bearing locating ring stops against case 


surface (Fig. 45). 
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Fig. 45 Input Bearing Installation 
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DISASSEMBLY AND ASSEMBLY (Continued) er 


(3) Install front output shaft front bearing in case 
with Tool Handle C-4171 and Installer 5064 (Fig. 46). 
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TOOL 
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Fig. 46 Front Shaft Front Bearing Installation 


(4) Install shaft front bearing retaining ring (Fig. 
47). Start ring into place by hand. Then use small 
screwdriver to work ring into case groove. Be sure 
ring is fully seated before proceeding. 
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Fig. 47 Installing Front Bearing Retaining Ring 


(5) Install new front output seal in case bore with 
Tools C-4171 and 7934 (Fig. 48). 
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Fig. 48 Front output Seal Installation 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(6) Install pilot bearing in input gear with Tools 
C-4171 and 5065 (Fig. 49). 


PILOT BEARING 





SPECIAL 
TOOL 
C-4171 


SPECIAL 
TOOL 
5065 


<A yl 
ip i : INPUT 


i GEAR 
\ 


\\ 


SF 


EAB 


( 


8001b777 


Fig. 49 Pilot Bearing Installation 


(7) Assemble input gear and planetary carrier as 
follows: 

(a) Install rear thrust washer in carrier. Be sure 
washer tabs are aligned and seated in carrier slots 
(Fig. 50). Also note that washers are the same and 
therefore interchangeable. 

(b) Position front thrust washer and lock ring on 
input gear. Then install assembled parts in carrier 
(Fig. 51) 

(c) Install carrier lock retaining ring. Use small 
screwdriver to work ring into place. Be sure ring is 
fully seated before proceeding (Fig. 52). 
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Fig. 50 Input Gear Rear Thrust Washer Installation 
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Fig. 51 Input Gear, Front Thrust Washer, And Carrier 
Lock Ring Installation 
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Fig. 52 Carrier Lock Retaining Ring Installation 


(8) Install assembled input gear/planetary carrier 
in front case (Fig. 53). Be sure to align carrier pin- 
ions in annulus gear. Use wood hammer handle or 
rawhide mallet to seat assembly if necessary. 
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Fig. 53 Input Gear And Carrier Installation 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(9) Install input gear retaining ring (Fig. 54). Be 
sure to install the correct retaining ring as the input 
gear and mode hub retaining rings are almost the 
same diameter. The difference is in ring thickness 
with the input gear retaining ring being substan- 
tially thicker. 
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Fig. 54 Input Gear Retaining Ring Installation 


(10) Install new seal in input retainer with Tools 
C-4171 and 7884 (Fig. 55). 
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Fig. 55 Input Retainer Seal Installation 


(11) Apply 3 mm bead of Mopar Sealer P/N 
82300234, or Loctite Ultra Gray to front bearing 
retainer seal surface (Fig. 56). 

(12) Align oil channel in retainer with oil feed hole 
in front case (Fig. 57). 

(13) Align and install input retainer on front case 
(Fig. 58). 

(14) Install and tighten input retainer bolts to 
16-24 N.m (12-18 ft. lbs.) torque. 


SHIFT SECTOR/POPPET/RANGE FORK/RANGE HUB 
INSTALLATION 

(1) Install shift sector O-ring and nylon retainer in 
case bore. Note that one side of retainer is slightly 
rounded and that the opposite side has a shallow 
eroove. Groove side goes toward seal and rounded 
side faces out. 
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Fig. 56 Applying Sealer Bead To Input Bearing Retainer 
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Fig. 57 Aligning Oil Channel With Feed 
Hole In Front Case 
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Fig. 58 Input Retainer Installation 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(2) Install shift sector in case (Fig. 59). Lubricate 
sector shaft with transmission fluid before installa- 
tion. 


SHIFT 
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Fig. 59 Shift Sector Installation 


(3) Install range lever, washer, and nut on sector 
shaft (Fig. 60). Tighten range lever nut to 27-34 N.m 
(20-25 ft. lbs.) torque. 
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Fig. 60 Range Lever Installation 


(4) Assemble and install range fork and hub (Fig. 
61). Be sure hub is properly seated in planetary car- 
rier and engaged with input gear. 

(5) Align and insert range fork pin in shift sector 
slot. 

(6) Install poppet plunger, spring, and screw plug 
(Fig. 20). Install new O-ring on screw plug if neces- 
sary. Tighten plug to 16-24 N.m (12-18 ft. lbs.) 
torque. 


MAINSHAFT AND MODE FORK INSTALLATION 

(1) Lubricate mainshaft and hub and _ sprocket 
bores with transmission fluid. 

(2) Install drive sprocket on mainshaft. 

(3) Install mode hub on mainshaft. 

(4) Install mode hub retaining ring. Be sure ring is 
fully seated in shaft groove before proceeding. 
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Fig. 61 Range Fork And Hub Assembly/installation 


(5) Install assembled mainshaft, sprocket and hub 
(Fig. 62). Be sure shaft is seated in pilot bearing, 
planetary, and range sleeve. 
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Fig. 62 Mainshaft Assembly Installation 


(6) Install new pads on mode fork if necessary. 

(7) Insert mode sleeve in mode fork mode fork. Be 
sure long side of sleeve is toward long end of shift 
rail (Fig. 63). 
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Fig. 63 Assembling Mode Fork And Sleeve 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(8) Install assembled mode fork and sleeve (Fig. 
64). Be sure fork rail goes through range fork and 
into case bore. Also be sure sleeve is aligned and 
seated on mainshaft hub. 


MODE 


SLEEVE —— 
) VS MODE FORK 


ji | 7 \ AND RAIL 









800bdf8d 


Fig. 64 Mode Fork And Sleeve Installation 


DRIVE CHAIN AND FRONT OUTPUT SHAFT INSTALLATION 

(1) Lubricate chain and front shaft with automatic 
transmission fluid. 

(2) Install drive chain on front output shaft. 

(3) Lift chain and shaft upward and start chain 
around mainshaft drive sprocket. 

(4) Install front output shaft. Tilt shaft and insert 
it into front bearing. Then work shaft and drive 
chain into place (Fig. 65). 

(5) Install mode spring on upper end of mode fork 
shift rail (Fig. 65). 
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Fig. 65 Front Output Shaft And Drive Chain 
Installation 
OIL PUMP AND REAR CASE ASSEMBLY/INSTALLATION 
(1) Assemble oil pickup screen, connecting hose, 
and tube. | 
(2) Install new pickup tube O-ring in oil pump 
(Fig. 66). 
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Fig. 66 Pickup Tube O-Ring Position 


(3) Install new seal in oil pump with Installer Tool 
7588 (Fig. 67). 
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Fig. 67 Oil Pump Seal Installation 


(4) Insert oi] pickup tube in oil pump inlet. 

(5) Position assembled oil pump and pickup tube 
in rear case. Be sure pickup screen is securely seated 
in case slot. Also be sure oil pump locating tabs are 
outside rear case (Fig. 68). 

(6) Apply bead of sealer to mating surface of front 
case. Use Mopar Sealer P/N 82300234, or Loctite 
Ultra Gray. Sealer bead should not exceed 3/16 in. in 
diameter. 

(7) Lift rear case and oil pump and carefully posi- 
tion assembly on front case. Be sure case dowels are 
aligned and that mode fork rail extends through rear 
case before seating rear case on front case. _ 

(8) Install bolts that attach rear case to front case. 
Be sure to use a washer with each of the two dowel 
bolts (Fig. 17). Tighten all bolts (including spline 
head bolt), to 27— 34 N.m (20-25 ft. Ibs.) torque. 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 68 Oil Pump And Pickup Tube Installation 


REAR RETAINER ASSEMBLY AND INSTALLATION 
(1) Install rear bearing in retainer with Tools 
C-4171 and 5064 (Fig. 69). 
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Fig. 69 Installing Rear Bearing In Retainer 


(2) Install rear bearing O.D. retaining ring with 
snap ring pliers (Fig. 70). Be sure retaining ring is 
fully seated in retainer groove. | 

(3) Apply bead of Mopar Sealer P/N 82300234, or 
Loctite Ultra Gray to mating surface of rear retainer. 
Sealer bead should be a maximum of 3/16 in. 

(4) Install rear retainer on rear case. Tighten 
retainer bolts to 20-27 N.m (15-20 ft. lbs.) torque. 

(5) Install rear bearing I.D. retaining ring and 
spacer on mainshaft. | 

(6) Apply liberal quantity of petroleum jelly to new 
rear seal and to mainshaft. Petroleum jelly is needed 
to protect seal lips during installation. 

(7) Slide new rear seal onto mainshaft and into place 
in rear retainer. Start seal in retainer by hand then care- 
fully seat seal with hammer and Tool D-389 (Fig. 71). 

(8) Install new rear slinger. Use suitable size pipe 
tool to tap slinger into place. 
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Fig. 70 Rear Bearing Retaining Ring Installation 
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Fig. 71 Rear Seal Installation 
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(9) Install boot on mainshaft and slinger. Secure 
boot to slinger with new band clamp. | 


FRONT YOKE AND SWITCH INSTALLATION 

(1) Install vacuum or indicator switch in front 
case. Tighten switch to 20-34 N.m (15-25 ft. Ibs.) 
torque. | | 

(2) Lubricate yoke hub with transmission fluid and 
install yoke on front shaft. — | 

(3) Install new seal washer on front shaft. 

(4) Install yoke on front shaft. Secure yoke with 
new nut. | | 


CLEANING AND INSPECTION 
NV231 TRANSFER CASE 


Clean the transfer case parts with a standard 
parts cleaning solvent. Remove all traces of sealer 
from the cases and retainers with a scraper and 3M 
all purpose cleaner. Use compressed air to remove 
solvent residue from oil feed passages in the case 
halves, retainers, gears, and shafts. 
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CLEANING AND INSPECTION (Continued) 
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Fig. 72 Mainshaft, Mode Hub, And Drive Sprocket 


The oil pickup screen can be cleaned with solvent. 
Shake excess solvent from the screen after cleaning 
and allow it to air dry. Do not use compressed air. 


MAINSHAFT/SPROCKET/HUB INSPECTION 
Inspect the splines on the hub and shaft and the 
teeth on the sprocket (Fig. 72). Minor nicks and 
scratches can be smoothed with an oilstone, however, 
replace any part is damaged. 
Check the contact surfaces in the sprocket bore 
and on the mainshaft. Minor nicks and scratches can 


REAR 
THRUST 
WASHER 






PLANETARY 
CARRIER 


be smoothed with 320-400 grit emery cloth but do 
not try to salvage the shaft if nicks or wear is severe. 


INPUT GEAR AND PLANETARY CARRIER 

Check the teeth on the gear (Fig. 73). Minor nicks 
can be dressed off with an oilstone but replace the 
gear if any teeth are broken, cracked, or chipped. The 
bearing surface on the gear can be smoothed with 
300-400 grit emery cloth if necessary. 

Examine the carrier body and pinion gears for 
wear or damage. The carrier will have to be replaced 
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Fig. 73 Input Gear And Carrier Components 
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CLEANING AND INSPECTION (Continued) 
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Fig. 74 Shift forks 
as an assembly if the body, pinion pins, or pinion 
gears are damaged. 
Check the lock ring and both thrust washers for wear 
or cracks. Replace them if necessary. Also replace the 
lock retaining ring if bent, distorted, or broken. 


SHIFT FORKS/HUBS/SLEEVES 

- Check condition of the shift forks and mode fork 

shift rail (Fig. 74). Minor nicks on the shift rail can 

be smoothed with 320—400 grit emery cloth. | 
Inspect the shift fork wear pads (Fig. 75). Th 

mode fork pads are serviceable and can be replaced if 
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Fig. 75 Shift Fork And Wear Pad Locations 


necessary. The range fork pads are not serviceable. 
The fork must be replaced as an assembly if the pads 
are worn or damaged. 

Check both of the sleeves for wear or damage, 
especially on the interior teeth. Replace the sleeves if 
wear or damage is evident. 


REAR RETAINER/BEARING/ SEAL/SLINGER/ 
BOOT : 

Inspect the retainer components (Fig. 76). Replace 
the bearing if rough or noisy. Check the retainer for 
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Fig. 76 Rear Retainer Components 





CLEANING AND INSPECTION (Continued) 


cracks or wear in the bearing bore. Clean the 
retainer sealing surfaces with a scraper and 3M all 
purpose cleaner. This will ensure proper adhesion of 
the sealer during reassembly. 

Replace the slinger and seal outright; do not reuse 
either part. | 

Inspect the retaining rings and washers. Replace 
any part if distorted, bent, or broken. Reuse is not 
recommended. Also replace the boot if cut or torn. 
Replace the boot band clamps, do not reuse them. 


REAR OUTPUT SHAFT/YOKE/DRIVE CHAIN 

Check condition of the seal contact surfaces of the 
yoke slinger (Fig. 77). This surface must be clean and 
smooth to ensure proper seal life. Replace the yoke 
nut and seal washer as neither part should be 
reused. | 

Inspect the shaft threads, sprocket teeth, and bear- 
ing surfaces.. Minor nicks on.the teeth can be 
smoothed with an oilstone. Use 320-400 grit emery 
to smooth minor scratches on the shaft bearing sur- 
faces. Rough threads on the shaft can. be chased if 
necessary. Replace the shaft if the threads are dam- 
aged, bearing surfaces are scored, or if any sprocket 
teeth are cracked or broken. | | 

Examine the drive chain and shaft bearings. 
replace the chain if stretched, distorted, or if any of 
the links bind. Replace the bearings if rough, or 
noisy. 
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Fig. 77 Seal Contact Surface Of Yoke Slinger 


LOW RANGE ANNULUS GEAR 

Inspect annulus gear condition carefully. The gear 
is only serviced as part of the front case. If the gear 
is damaged, it will be necessary to replace the gear 
and front case as an assembly. Do not attempt to 
remove the gear (Fig. 78) 


FRONT-REAR CASES AND FRONT RETAINER 
Inspect the cases and retainer for wear and dam- 
age. Clean the sealing surfaces with a scraper and 
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Fig. 78 Low Range Annulus Gear | 


3M all purpose cleaner. This will ensure proper 
sealer adhesion at assembly. Replace the input 
retainer seal; do not reuse it. 

Check case condition. If leaks were a problem, look 
for gouges and severe scoring of case sealing sur- 
faces. Also make sure the front case mounting studs 
are in good condition. | 

Check the front case mounting studs and vent 
tube. The tube can be secured with Loctite 271 or 
680 if loose. The stud threads can be cleaned up with 
a die if necessary. Also check condition of the fill/ 
drain plug threads in the rear case. The threads can 
be repaired with a thread chaser or tap if necessary. 
Or the threads can be repaired with Helicoil stainless 
steel inserts if required. 


OIL PUMP/OIL PICKUP , | 
Examine the oil pump pickup parts. Replace the 
pump if any part appears to be worn or damaged. Do 
not disassemble the pump as individual parts are not 
available. The pump is only available as a complete 
assembly. The pickup screen, hose, and tube are the 
only serviceable parts and are available separately. 


ADJUSTMENTS 


SHIFT LINKAGE ADJUSTMENT 

(1) Shift transfer case into 4L position. 

(2) Raise vehicle. | 

(3) Loosen lock bolt on adjusting trunnion (Fig. 
79). 

(4) Be sure linkage rod slides freely in trunnion. 
Clean rod and apply spray lube if necessary. 

(5) Verify that transfer case range lever is fully 
engaged in 4L position. 

(6) Tighten adjusting trunnion lock bolt. 

(7) Lower vehicle. 
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Fig. 79 Shift Linkage 

SPECIFICATIONS 
TORQUE 
DESCRIPTION TORQUE 
Plug, Detent ........... 16-24 N-m (12-18 ft. lbs.) 
Bolt, Diff. Case ......... 17-27 N-m (15-24 ft. lbs.) 
Plug, Drain/Fill.........40-45 N-m (30-40 ft. Ibs.) 
Bolt, Extension Housing . .35—46 N-m (26-34 ft. lbs.) 
Bolt, Front Brg. Retainer. .16—27 N-m (12-20 ft. lbs.) 
Bolt, Case Half ......... 35-46 N-m (26-34 ft. Ibs.) 
Nut, Front Yoke...... 122-176 N-m (90-180 ft. Ibs.) 
Screw, Oil Pump....... 1.2—1.8 N-m (12-15 in. lbs.) 
Nut, Range Lever ....... 27-34 N-m (20-25 ft. lbs.) 
Bolt, Rear Retainer...... 35-46 N-m (26-34 ft. Ibs.) 
Nuts, Mounting..... ....35-47 N-m (26-35 ft. lbs.) 
Bolts, U-Joint...............0. 19 N-m (17 ft. Ibs.) 
Vacuum Switch ......... 20-34 N-m (15-25 ft. lbs.) 





SPECIAL TOOLS 
NV231 
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C-4171 Handle Universal (Non Threaded) 





C-4210 Installer, Seal 


Z 


50671 Installer, Bearing 
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SPECIAL TOOLS (Continued) 





5062 Installer, Bearing 
5063 Installer, Bearing 


5064 Installer, Bearing 


5065 Installer, Bearing 
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7888 Installer, Pump Housing Seal 


7889-A Remover, Rear Output Shaft Bushing 
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GENERAL INFORMATION 
TRANSFER CASE IDENTIFICATION 


A circular ID tag is attached to the rear case of 
each transfer case (Fig. 1). The ID tag provides the 
transfer case model number, assembly number, serial 
number, and low range ratio. 

The transfer case serial number also represents 


the date of build. For example, a serial number of 


7-10-95 would represent July 10, 1995. 


TAG WD , 
\ OO ee, (| 
f| C 


DRAIN 
PLUG 


Fig. 1 Fill/Drain Plug And LD. Tag Locations 
DESCRIPTION AND OPERATION 


GENERAL INFORMATION 


The NP242 is a full and part-time transfer case 
(Fig. 2). It provides full time 2-wheel, or 4-wheel 
drive operation. The NP242 is used in XJ models. 

A differential in the transfer case is used to control 
torque transfer to the front and rear axles. A low 
range gear provides increased low speed torque capa- 


8000b8b4 







bility for off road operation. The low range provides a 
2.72:1 reduction ratio. 





J8921-243 
Fig. 2 NP242 Transfer Case 


OPERATING RANGES 

NP242 operating ranges are 2WD (2-wheel drive), 
4x4 part-time, 4x4 full time, and 4 Lo. 

The 2WD and 4x4 full time ranges can be used at 
any time and on any road surface. 

The 4x4 part-time and 4 Lo ranges are for off road 
use only. The only time these ranges can be used on 
hard surface roads, is when the surface is covered 
with snow and ice. | 


SHIFT MECHANISM 

Transfer case operating ranges are selected with a 
floor mounted shift lever. The shift lever is connected 
to the transfer case range lever by an adjustable 
linkage rod. Range positions are marked on the shift 
knob or shifter bezel plate. 


XJ 
DIAGNOSIS AND TESTING 


NV242 TRANSFER CASE DIAGNOSIS 





Condition Possible Cause 














TRANSFER CASE 
DIFFICULT TO SHIFT OR 
WILL NOT SHIFT INTO 
DESIRED RANGE 






(2) Insufficient or incorrect lubricant. 










TRANSFER CASE NOISY 
IN ALL DRIVE POSITIONS 


(1) Insufficient or incorrect lubricant. 


LUBRICANT LEAKING 
FROM OUTPUT SHAFT 
SEALS OR FROM VENT 


(1) Transfer case overfilled. 






(2) Vent closed or restricted. 


(3) Output shaft seals damaged or installed 
incorrectly. 


TRANSFER CASE WILL 
NOT SHIFT THROUGH 
4 X 4 PART-TIME 
RANGE 

(Light Remains On). 









(1) Incomplete shift due to drivetrain 
torque load. 


(2) Incorrect tire pressure(s). 


(3) Excessive tire wear. 





(4) Excessive vehicle loading. 








(1) Transfer case external shift linkage binding. (1) Lubricate, repair or replace linkage, or tighten 


(2) Drain and refill to edge of fill hole with DEXRON 


(3) Internal components binding, worn or damaged. 


(1) Drain and refill to edge of fill hole with DEXRON 
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Correction 








loose components as necessary. 





I@ or MOPAR-MERCON ® Automatic 
Transmission Fluid. 











(3) Disassemble unit and replace worn or damaged 
components as necessary. 











© or MOPAR-MERCON® Automatic 
Transmission Fluid. Check for leaks and repair if 
necessary Note: If unit is still noisy after 
drain and refill, disassembly and 

inspection may be required to locate 
- source of noise. : 












(1) Drain to correct level. 


(2) Clear or replace vent if necessary. 


(3) Replace seals. Be sure seal lip faces interior of 
case when installed. Also be sure yoke seal 
surfaces are not scored or nicked. Remove scores 
and nicks with fine sandpaper or replace yoke(s) 
if necessary. 


(1) Driver must momentarily release the 


accelerator pedal to complete the shift. 
(2) Inflate all tires equally to correct pressure. 
(3) Switch tires — Install the two tires with 
the most wear (one on the front axle 


and one on the rear axle). 


(4) Check vehicle loading — Do not exceed 
the vehicle’s GVW. 


J9121-435 
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SERVICE PROCEDURES 


RECOMMENDED LUBRICANT AND FILL LEVEL 
Recommended lubricant for the NV 231 transfer 
case is Mopar Dexron II, or ATF Plus. Approximate 
lubricant fill capacity is 1.18 liters (2.2 pints). 
The fill and drain plugs are both in the rear case 
(Fig. 1). Correct fill level is to the bottom edge of the 
fill plug hole. Be sure the vehicle is level to ensure 
an accurate fluid level check. 


REMOVAL AND INSTALLATION 
SHIFT LEVER 


| REMOVAL 


(1) Shift transfer case into 4L. 

(2) Raise vehicle. 
(3) Loosen adjusting trunnion locknut and slide 
shift rod out of trunnion (Fig. 3). If rod lacks enough 
travel to come out of trunnion, push trunnion out of 
torque shaft. 

(4) Lower vehicle. 

(5) Remove console. Refer to park brake section in 
Group 5 for procedures. 

(6) Remove screws attaching lever assembly to 
floorpan and remove assembly and shift rod (if left 
attached). . | 


INSTALLATION 

(1) If shift rod was not removed from lever assem- 
bly, work rod down through floorpan opening. Then 
position lever assembly on floorpan and _ install 
assembly attaching screws. 

(2) Install console. 

(3) Raise vehicle. 

(4) Connect trunnion to torque shaft arm. Or, slide 
shift rod into trunnion on range lever. Be sure shift 
rod slides freely in trunnion. 

(5) Verify that range lever is in 4L position. Then 
tighten trunnion lock bolt. 

(6) Lower vehicle and check transfer case shift 
operation. | 


NV231 TRANSFER CASE 


REMOVAL 

(1) Shift transfer case into Neutral. 
(2) Raise vehicle. — 
(3) Drain transfer case lubricant. 

(4) Mark front and rear propeller shaft yokes for 
alignment reference. 

(5) Support transmission with jack stand. 

(6) Remove rear crossmember, or skid plate. 

(7) Disconnect front/rear propeller shafts at trans- 
fer case. 
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TRUNNION 
LOCK BOLT 
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LINKAGE  \& ROD 
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TRUNNION 


TORQUE LEVER 


SHAFT ROD 
TORQUE SHAFT 


BRACKET J9521-163 


Fig. 3 Shift Linkage 


(8) Disconnect vehicle speed sensor wires. 

(9) Disconnect transfer case linkage rod from 
range lever. | 

(10) Disconnect transfer case vent hose, and indi- 
cator or vacuum switch harness. 

(11) Support transfer case with transmission jack. 

(12) Remove nuts attaching transfer case to trans- 
mission. 

(13) Secure transfer case to jack with chains. 

(14) Pull transfer case and jack rearward to disen- 
gage transfer case. 

(15) Remove transfer case from under vehicle. 

(16) If transfer case was removed for overhaul, 
remove damper from rear retainer. 


TRANSFER CASE INSTALLATION 

(1) Mount transfer case on a transmission jack. 
Secure transfer case to jack with chains. 

(2) Position transfer case under vehicle. 

(3) Align transfer case and transmission shafts 
and install transfer case on transmission. 

(4) Install and tighten transfer case attaching nuts 
to 35 N-m (26 ft. lbs.) torque. 

(5) Install damper on rear retainer (Fig. 4). 
Tighten damper attaching nuts to 54 N-m (40 ft. Ibs.) 
torque. 
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REMOVAL AND INSTALLATION (Continued) 
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J9521-162 


Fig. 4 Transfer Case Mounting 


(6) Connect vehicle speed sensor wires, and vent 
hose. 

(7) Connect indicator or vacuum switch harness to 
transfer case switch. Secure wire harnesses to clips 
on transfer case. 

(8) Align and connect propeller shafts. Tighten 
shaft attaching bolts to 19 N-m (170 in. lbs.) torque. 
(9) Fill transfer case with Mopar Dexron II fluid. 

(10) Install rear crossmember, or skid plate. 
Tighten crossmember bolts to 41 N-m (80 ft. lbs.) 
torque. 

(11) Remove transmission jack and support stand. 

(12) Connect shift rod to transfer case range lever. 

(13) Adjust transfer case shift linkage. 

(14) Lower vehicle and verify transfer case shift 
operation. 


DISASSEMBLY AND ASSEMBLY 
NV242 TRANSFER CASE 


DISASSEMBLE 

(1) Remove fill and drain plugs. 

(2) Remove front yoke. Discard yoke seal washer 
and nut. 

(3) Place transfer case range lever in 4L position. 

(4) Remove extension housing attaching bolts. 

(5) Tap extension housing in a clockwise direction 
to break sealer bead and remove housing (Fig. 5). 


CAUTION: To avoid damaging the sealing surfaces 
of the extension housing and rear retainer, do not 
attempt to pry or wedge the housing off the 
retainer. 
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EXTENSION 
Arent SS HOUSING 








ae J8921-188 


Fig. 5 Extension Housing Removal 


(6) Remove rear bearing snap ring from mainshaft 
(Fig. 6). Discard snap ring. 


—4J8921-189 


Fig. 6 Removing Rear Bearing Snap Ring 


(7) Remove rear retainer attaching bolts. 
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DISASSEMBLY AND ASSEMBLY (Continued) 

(8) Loosen rear retainer (Fig. 7). Position long (10) Remove bolts attaching rear case to front 
screwdriver under each tab at ends of retainer hous- case. Retain bolts and the washers. 
ing and pry retainer upward. | (11) Loosen rear case with two screwdrivers (Fig. 


9). Insert screwdrivers into slots cast in case ends. 


CAUTION: Do not pry against the sealing surfaces = Then gently pry upward to break sealer bead. 
of the retainer or rear case. The surfaces could be : . 


damaged. | CAUTION: Do not pry against the sealing surfaces of the 
| wn front case or rear case. The surfaces could be damaged. 
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. SLOTS 
| | 8921-191 
Fig. 7 Loosening Rear Retainer ‘Fig. 9 Loosening Rear Case — 
(9) Lift rear retainer up and off case and main- (12) Pious Pear ence: and oll pump. as..assembly 


shaft (Fig. 8). , | (Fig. 10). ba 
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Fig. 10 Rear Case And Oil Pump Removal 
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Fig. 8 Rear Retainer Removal 


XJ 
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DISASSEMBLY AND ASSEMBLY (Continued). 


(13) Slide oil screen (Fig. 11) out of case pocket. 
(14) Remove oil pump, pickup tube and oil screen 
from rear case (Fig. 12). | 


OIL PUMP | 


PICKUP TUBE 





OIL 
SCREEN 
J8921-249 


Fig. 11 Unseating Oil Screen 
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Fig. 12 Oil Pump/Pickup Tube/Screen Removal 


(15) Remove pickup tube and screen from pump. 
Do not disassemble oil pump; it is not repair- 
able. Pumps are serviced only as an assembly. 

(16) Remove pickup tube O-ring from oil pump 
(Fig. 18). 

(17) Remove and discard oil pump seal. 

(18) Remove magnet from front case. 

(19) Remove drive sprocket snap ring (Fig. 14). 
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Fig. 13 Pickup Tube O-Ring Removal 
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Fig. 14 Drive Sprocket Snap Ring Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(20) Remove drive sprocket and chain (Fig. 15). 
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Fig. 15 Drive Sprocket And Chain Removal 
(21) Remove front output shaft (Fig. 16). 
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Fig. 16 Removing Front Output Shaft 
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(22) Remove transfer case shift lever nut and 


lever. | 


(23) Remove shift detent plug, spring and pin (Fig. 
17). 





PLUNGER 


SPRING 
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Fig. 17 Detent Component Removal 


(24) Remove seal plug from low range fork lockpin 
access hole. Then move shift sector to align low range 
fork lockpin with access hole (Fig. 18). 

(25) Remove range fork lockpin with size number 
one easy-out tool. Grip easy-out tool with locking pli- 
ers and remove pin with counterclockwise, twist and 






LOW RANGE FORK 
LOCK PIN 






ACCESS 
HOLE 







EASY-OUT 


J8921-254 


Fig. 18 Low Range Fork Lockpin Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(26) Remove shift rail by pulling it straight up and 
out of fork (Fig. 19). 

(27) Remove mode fork and mainshaft as assembly 
(Fig. 20). 

(28) Remove mode shift sleeve and mode fork 
assembly from mainshaft (Fig. 21). Note position of 
mode sleeve in fork and remove sleeve. 
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Fig. 19 Shift Rail Removal 


=? 





MAINSHAFT 
ASSEMBLY 





a ON 256 


Fig. 20 Mode Fork And Mainshaft Removal 
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Fig. 21 Mode Fork And Sleeve Removal 


(29) Remove intermediate clutch shaft snap ring 
(Fig. 22). 
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Fig. 22 Intermediate Clutch Shaft Snap Ring 
Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(30) Remove clutch shaft thrust ring (Fig. 23). 







CLUTCH 
SHAFT 
THRUST 

RIN 


<<  48921-259 


Fig. 23 Clutch Shaft Thrust Ring Removal 
(31) Remove intermediate clutch shaft (Fig. 24). 
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Fig. 24 Intermediate Clutch Shaft Removal 
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(32) Remove differential snap ring (Fig. 25). 
DIFFERENTIAL 
SNAP 
RING 
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Fig. 25 Differential Snap Ring Removal 


(33) Remove differential (Fig. 26). 
(34) Remove differential needle bearings and both 


needle bearing thrust washers from mainshaft. 





DIFFERENTIAL 


MAINSHAFT 
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Fig. 26 Differential Removal 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(35) Slide low range fork pin out of shift sector slot 
(Fig. 27). 
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Fig. 27 Disengaging Low Range Fork 
(36) Remove low range fork and hub (Fig. 28). 






FORK HUB 
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Fig. 28 Low Range Fork And Hub Removal 
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(37) Remove shift sector (Fig. 29). 
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Fig. 29 Shift Sector Position 


(38) Remove shift sector bushing and O-ring (Fig. 
30). 





Fee f iK\ 
J8921-207 


Fig. 30 Sector Bushing And O-Ring Removal 


(39) Remove front bearing retainer bolts. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(40) Remove front bearing retainer. Carefully pry 
retainer loose with screwdriver (Fig. 31). Position 
screwdriver in slots cast into retainer. 


FRONT 
BEARING 
RETAINER 





RETAINER 
SLOT 
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Fig. 31 Front Bearing Retainer Removal 
(41) Remove input gear snap ring (Fig. 32). 


INPUT 
| GEAR 
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Fig. 32 Input Gear Snap Ring Removal 
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(42) Remove input/low range gear assembly from 
bearing with Tool Handle C-4171 and Tool 7829A 
(Fig. 33). 


SPECIAL — 
TOOL 
SPECIAL C-4171 
TOOL | 
7829A 







~_ INPUT-LOW 
RANGE GEARS 
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Fig. 33 Input And Low Range Gear Assembly 
Removal 


(43) Remove low range gear snap ring (Fig. 34). 


LOW RANGE 
GEAR SNAP 
RING 
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Fig. 34 Low Range Gear Snap Ring Removal/ 
Installation 


Xd 


DISASSEMBLY AND ASSEMBLY (Continued) 


(44) Remove input gear retainer, thrust washers 
and input gear from low range gear (Fig. 35). 


THRUST 
WASHERS 








LOW RANGE 
GEAR 


RETAINER 
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Fig. 35 Low Range Gear Disassembly 


(45) Inspect low range annulus gear (Fig. 36). 
Gear is not a serviceable component. If dam- 
aged, replace gear and front case as assembly. 
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EAR 
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Fig. 36 Inspecting Low Range Annulus Gear 


(46) Remove oil seals from following components: 

e rear retainer 

e extension housing 

e oil pump 

e case halves 

(47) Mark differential case halves for reference. 

(48) Remove differential case bolts and separate 
top case from bottom case. Use slots in case halves to 
pry them apart (Fig. 37). 
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Fig. 37 Separating Differential Case Halves 


(49) Remove thrust washers and planet gears from 
case pins (Fig. 38). 


Jf? THRUST 
WASHERS (12) 
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GEARS (6) 





Fig. 38 Planet Gears And Thrust Washer Removal 
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(50) Remove mainshaft and sprocket gears from 
bottom case (Fig. 39). Note gear position for reference 
before separating them. 
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Fig. 39 Mainshaft And Sprocket Gear Removal 


NV242 TRANSFER CASE ASSEMBLE 

(1) Lubricate transfer case components with auto- 
matic transmission fluid or petroleum jelly en 
peat) during assembly. 


CAUTION: The bearing bores in various transfer 
case components contain oil feed holes. Be sure 
replacement bearings do not block these feed 
holes. | 


(2) Remove snap ring that retains front output 
shaft front bearing in case (Fig. 40). Then remove 
bearing. Use hammer handle, or hammer and brass 
punch to tap bearing out of case. 

(3) Install new front output shaft bearing with 
Tool Handle C-4171 and Installer 8033A (Fig. 41). 

(4) Install front bearing snap ring (Fig. 40). 

(5) Install new front output shaft oil seal as fol- 
lows: 

(a) Tap seal into bore until flush with upper 
edge of case bore. Use suitable size installer tool to 
start seal into place (Fig. 42). 

(b) Seat seal 2.03 to 2.5 mm (0.080 to 0.100 in.) 
below top edge of seal bore in front case (Fig. 43). 
This is correct final seal position. Use suitable size 
installer tool or blunt punch to final-seat seal. 
Check seal depth with a dial caliper or depth 
micrometer. 


NV242 TRANSFER CASE ———_——$__ 
DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 40 Front Output Shaft Front Bearing Snap Ring 


Removal 
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TOOL SPECIAL 
C-4171 TOOL 
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Fig. 41 Front Output Shaft Front Bearing Installation 


CAUTION: Be sure the front output seal is seated 
below the top edge of the case bore as shown (Fig. 
43). The seal could work loose if not seated to the 
recommended depth. 


(6) Remove input gear bearing with Tool Handle 
C-4171 and Remover C-4210 (Fig. 44). 

(7) Install snap ring on new input gear bearing. 

(8) Install new input gear bearing with shop press 
and wood block. Install bearing far enough to seat 
snap ring against case (Fig. 45). 

(9) Remove input gear pilot bearing with slide 
hammer and internal puller (Fig. 46). 

(10) Install new pilot bearing with Tool Handle 
C-4171 and Installer 5065 (Fig. 47). 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fig. 45 Seating Input Gear Bearing 


PERRI A 





FRONT 
INPUT INTERNAL SLIDE 
CASE GEAR PULLER HAMMER 
SHAFT 
BORE J9521-190 


Fig. 43 Front Output Seal Installation Depth 
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Fig. 46 Input Gear Pilot Bearing Removal 
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Fig. 44 Input Gear Bearing Removal 
J9521-42 


Fig. 47 Input Gear Pilot Bearing Installation 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(11) Assemble low range gear, input gear thrust 
washers, input gear and input gear retainer (Fig. 48). 
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Fig. 48 Low Range And Input Gear Assembly 
(12) Install low range gear snap ring (Fig. 49). 
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Fig. 49 Install Low Range Gear Snap Ring 


(13) Lubricate input gear and low range gears 
with automatic transmission fluid. 

(14) Start input gear shaft into front case bearing. 

(15) Press input gear shaft into front bearing. 


XJ 


CAUTION: Be sure the input gear installer tool is 
the proper size. The wrong size tool could push the 
input gear pilot bearing too far into the gear bore 
(Fig. 50). Also, do not press against the end sur- 
faces of the low range gear. The gear case and 
thrust washers could be damaged. 


DO NOT PRESS DO NOT ALLOW 


AGAINST THESE PRESS TOOL TO 
SURFACES OF BEAR AGAINST 
LOW RANGE GEAR PILOT BEARING 
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Fig. 50 Input Gear Installation 
(16) Install new input gear snap ring (Fig. 51). 
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Fig. 51 Input Gear Snap Ring Installation 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(17) Install new seal in front bearing retainer with (20) Install new sector shaft O-ring and bushing 
Tool Handle C-4171 and Installer 7884 (Fig. 52). (Fig. 54). | 


KK 4 
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SPECIAL nN 
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J9521-41 
Fig. 52 Front Bearing Retainer Seal Installation Bigs vec ng ale 2usring Welelaven 
(21) Install shift sector. | | 
(18) Apply 3 mm (1/8 in.) wide bead of Mopar gas- ; 
_ ket maker. silicone adhesive sealer, or Loctite 518 to (22) Install new pads in low range fork (Fig. 55). 


seal surface of front bearing retainer. 
(19) Install front bearing retainer (Fig. 58). 
Tighten retainer bolts to 16 ft. Ibs. (21 N-m) torque. ~ 
FRONT 
BEARING | 


= 
= RETAINER : 


(23) Assemble low range fork and hub (Fig. 55). 
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Fig. 55 Assembling Low Range Fork And Hub 
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Fig. 53 Installing Front Bearing Retainer 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(24) Position low range fork and hub in case. Be (27) Install differential planet gears and new thrust 
sure low range fork pin is engaged in shift sector slot washers (Fig. 58). Be sure thrust washers are 
(Fig. 56). installed at top and bottom of each planet gear. 


(28) Install differential mainshaft gear (Fig. 58). 

(29) Align and position differential top case on bot- 
tom case (Fig. 59). Align using scribe marks made at 
disassembly. 

(30) Install and tighten differential case bolts to 
specified torque. 
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Fig. 56 Positioning Low Range Fork 


(25) Lubricate differential components with auto- 
matic transmission fluid. 

(26) Install sprocket gear in differential bottom 
case (Fig. 57). 
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Fig. 57 Installing Differential Sprocket Gear 
Fig. 59 Differential Case Assembly 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(31) Install first mainshaft bearing spacer on 
mainshaft (Fig. 60). 

(32) Install bearing rollers on mainshaft (Fig. 60). 
Coat bearing rollers with generous quantity of 
petroleum jelly to hold them in place. 

(33) Install remaining bearing spacer on mainshaft 
(Fig. 60). Do not displace any bearings while install- 
ing spacer. 
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Fig. 60 Installing Mainshaft Bearing Rollers and Spacers 


(34) Install differential (Fig. 61). Do not displace 
mainshaft bearings when installing differential. 
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(35) Install differential snap ring (Fig. 62). 
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Fig. 62 Installing Differential Snap Ring 
(36) Install intermediate clutch shaft (Fig. 63). 
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Fig. 63 Installing Intermediate Clutch Shaft 


21-330 NV242 TRANSFER CASE ——— 
DISASSEMBLY AND ASSEMBLY (Continued) 
(37) Install clutch shaft thrust washer (Fig. 64). 
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Fig. 64 Installing Clutch Shaft Thrust Washer 
(38) Install clutch shaft snap ring (Fig. 65). 
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Fig. 65 Installing Clutch Shaft Snap Ring 


(39) Inspect mode fork assembly (Fig. 66). Replace 
pads and bushing if necessary. Replace fork tube if 
bushings inside tube are worn or damaged. Also 
check springs and slider bracket (Fig. 66). Replace 


worn, damaged components. 
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Fig. 66 Mode Fork Assembly Inspection 


(40) Install mode sleeve in mode fork (Fig. 67). 
Then install assembled sleeve and fork on mainshaft. 
Be sure mode sleeve splines are engaged in differen- 


tial splines. 
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Fig. 67 Installing Mode Fork And Sleeve 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(41) Install mode fork and mainshaft assembly in 
case (Fig. 68). Rotate mainshaft slightly to engage 
shaft with low range gears. 
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Fig. 68 Assembled Mainshaft And Mode Fork 
Installation 


(42) Rotate mode fork pin into shift sector slot. 
(43) Install shift rail (Fig. 69). Be sure rail is 
seated in both shift forks. 
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Fig. 69 Shift Rail Installation 


(44) Rotate shift sector to align lockpin hole in low 
range fork with access hole in case. 
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(45) Insert an easy-out in range fork lockpin to 
hold it securely for installation (Fig. 70). Lockpin is 
slightly tapered on one end. Insert tapered end 
into fork and rail. 

(46) Insert lockpin through access hole and into 
shift fork (Fig. 70). Then remove easy-out and seat 
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Fig. 70 Installing Low Range Fork Lockpin 


(47) Install plug in lockpin access hole. 

(48) Install transfer case shift lever and attaching 
nut. Tighten nut to 30 N-m (22 ft. lbs.) torque. 

(49) Install detent plunger, detent spring and 
detent plug in case (Fig. 71). 
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Fig. 71 Detent Pin, Spring And Plug Installation 


21-332 NV242 TRANSFER CASE - 
DISASSEMBLY AND ASSEMBLY (Continued) 


(50) Install front output shaft (Fig. 72). (55) Replace front output shaft rear bearing (Fig. 
(51) Install drive chain (Fig. 72). Engage chain 74). Remove bearing with internal puller and slide 
with front output shaft sprocket teeth. | hammer. Install new bearing. with Tool Handle 
(52) Install drive sprocket (Fig. 72). C-4171 and Installer 5066. Lubricate bearing after 
(53) Engage drive sprocket teeth with chain. Then installation. : 
engage sprocket splines with mainshaft splines. 
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Fig. 72 Drive Chain And Sprocket Installation 
(54) Install drive sprocket snap ring (Fig. 73). 
7 J9521-40 


Fig. 74 Front Output Shaft Rear Bearing Installation 


(56) Install new seal in oil pump feed housing with 
Special Tool 7888 (Fig. 75). 
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Fig. 75 Oil Pump Seal Installation 


Fig. 73 Drive Sprocket Snap Ring Installation 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(57) Install new pickup tube O-ring in oil pump 
(Fig. 76). ) 

(58) Insert oil pickup tube in oil pump and attach 
oil screen and connector hose to pickup tube. Then 
install assembled pump, tube and screen in rear case 
(Fig. 77). Be sure screen is seated in case slot as 
shown. 

(59) Install magnet in front case pocket (Fig. 78). 
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Fig. 78 Installing Case Magnet 


(61) Align and install rear case on front case. Be 

sure case locating dowels are in place and that main- 
= shaft splines are engaged in oil pump inner gear. 

PICKUP TUBE (62) Install and tighten front case-to-rear case 
O-RING bolts to 41 N-m (80 ft. lbs.) torque. Be sure to 
install a washer under each bolt used at case 
dowel locations. 

(63) Tap rear retainer bearing out of retainer with 
hammer and brass drift. 

(64) Install bearing in rear retainer with Driver 








qere eee Handle C-4171 and Installer 5064 (Fig. 79). 
Fig. 76 Pickup Tube O-Ring Installation “Eig SPECIAL 
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Fig. 77 Oil Screen And Pickup Tube Installation Fig. 79 Installing Rear Bearing In Retainer 


(60) Apply 3 mm (1/8 in.) wide bead of Mopar gas- 65) Apply 3 3 | .de bead of M 
ket maker, silicone adhesive sealer, or Loctite 518 to (65) Apply 3 mm (1/6 in.) wide bead of Mopar gas 


ket maker, silicone adhesive sealer, or Loctite 518 to 
seal surface of front case. 


seal surface of rear retainer. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


(66) Install locating dowel in rear retainer (if SPECIAL 
removed) and install retainer on the case. Tighten TOOL 
retainer bolts to 41 N-m (80 ft. lbs.) torque. au 

(67) Install new rear bearing snap ring (Fig. 80). 
Lift mainshaft slightly to seat snap ring if necessary. 
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Fig. 80 Rear Bearing Snap Ring Installation ; ; ; ; 
Fig. 81 Extension Housing Bushing Replacement 
(68) Remove extension housing seal if not removed 


previously. 

(69) Replace extension housing bushing (Fig. 81). 

e Use Tools C-4171 and 7889-A to remove bushing 

e Use Tools C-4171 and 5066 to install bushing 

(70) Install new extension housing oil seal with 
Special Tool 7891 (Fig. 82). 

(71) Apply 3 mm (1/8 in.) wide bead of Mopar gas- 
ket maker, silicone adhesive sealer, or Loctite 518 to 
seal surface of extension housing. 

(72) Install extension housing on case. Tighten [ A 
housing bolts to 41 N-m (80 ft. lbs.) torque. ‘7 “ 

(73) Lubricate seal surface of front yoke with \ j 
transmission fluid. Then install front yoke and 
secure it with new seal washer and nut. Tighten nut 
to 149 N-m (110 ft. lbs.) torque. 

(74) Install new gasket on vacuum switch and 
install switch in case. Tighten switch to 27 N-m (20 
ft. lbs.) torque. 

(75) Install speedometer components. 

(76) Install and tighten.drain plug to 47 N-m (35 
ft. lbs.) torque. | 

(77) After installing transfer case, refill with rec- | 
ommended lubricant. Fig. 82 Seating Extension Housing Seal 

(78) Tighten fill plug to 47 N-m (35 ft. Ibs.) torque. 

(79) Adjust transfer case shift linkage. 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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21-336 NV242 TRANSFER CASE XJ 
1 FRONT BEARING RETAINER AND SEAL 20 DRAIN/FILL PLUGS 38 OlL PUMP PICKUP TUBE AND SCREEN 
2 FRONT CASE 21 REAR BEARING RETAINER 39 MAINSHAFT BEARING ROLLERS 
3 SHIFT SECTOR 22 EXTENSION HOUSING 40 DRIVE SPROCKET 
4 LOW RANGE FORK AND INSERTS 23 BUSHING AND OIL SEAL 41 DRIVE CHAIN 
5 SHIFT RAIL 24 SWITCH 42 SNAP RING 
6 SHIFT BRACKET 25 MAGNET 43 OlL PUMP SEAL 
7 SLIDER BRACKET 26 THRUST RING 44 OlL PUMP 
8 BUSHING AND SPRING 27 SNAP RING 45 REAR BEARING AND SNAP RING 
9 MODE FORK AND INSERTS 28 SHIFT SLEEVE 46 FRONT OUTPUT SHAFT REAR BEARING 
10 BUSHING 29 LOW RANGE GEAR 47 SNAP RING 
11 FORK SPRING 30 PILOT BUSHING 48 DRIVEN SPROCKET 
12 BUSHING (INPUT GEAR/MAINSHAFT) 49 FRONT OUTPUT SHAFT 
13 VENT TUBE ASSEMBLY 31 FRONT OUTPUT SHAFT FRONT 50 MAINSHAFT BEARING SPACERS 
14 INPUT GEAR BEARING AND BEARING AND SNAP RING 51 SHIFT LEVER WASHER AND NUT 

SNAP RING 32 INTERMEDIATE CLUTCH SHAFT 52 SHIFT LEVER 
15. LOW RANGE GEAR SNAP RING 33 SHIFT SLEEVE 53 SECTOR O-RING AND SEAL 
16 RETAINER, LOW RANGE GEAR 34 SNAP RING 54 DETENT PIN, SPRING AND PLUG 
17 THRUST WASHER, LOW RANGE GEAR 35. MAINSHAFT 55 SEAL PLUG 
18 INPUT GEAR 36 DIFFERENTIAL ASSEMBLY 56 FRONT YOKE NUT, SEAL WASHER, YOKE, 
19 REAR CASE 37 OlL PUMP TUBE O-RING SLINGER AND FRONT OUTPUT SEAL 


NV242 Transfer Case Legend 
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CLEANING AND INSPECTION 
NV242 TRANSFER CASE 


Clean the transfer case components thoroughly 
with solvent. Remove all traces of sealer from the 
case and retainer seal surfaces. 

Clean the oil pickup screen with solvent and allow 
it to air dry. Use compressed air to remove solvent 
residue from all oil feed passages and channels in 
case halves. 

Inspect the differential gears, thrust washers and 
case halves. Replace the mainshaft gear if the gear 
teeth or the brass ring on the underside of the gear 
are damaged. Replace the differential as an assembly 
if the gears, case halves, or the pins in the lower case 
half are damaged. 


Inspect the case halves, extension housing and 
retainers for cracks, porosity, or damaged sealing sur- 
faces. Inspect the shafts, gears, chain and shift com- 
ponents for wear or damage. 

Inspect all of the transfer case bearings for wear, 
roughness, pitting, or galling. Replace worn or dam- 
aged bearings as outlined in the assembly section. 

Check the seal contact surfaces of the front yoke 
and propeller shaft slip yoke. These surfaces must be 
smooth and corrosion free for proper seal life. Smooth 
minor scratches, nicks with 280 grit emery soaked 
with oil. Replace either yoke if the seal surface is 
severely corroded, or scored. 


XJ 


ADJUSTMENTS 


SHIFT LINKAGE ADJUSTMENT 
(1) Shift transfer case into 4L position. 
(2) Raise vehicle. 


(3) Loosen lock bolt on adjusting trunnion (Fig. 


83). 


(4) Be sure linkage rod slides freely in trunnion. 


Clean rod and apply spray lube if necessary. 


(5) Verify that transfer case range lever is fully 


engaged in 4L position. 
(6) Tighten adjusting trunnion lock bolt. 
(7) Lower vehicle. 


: TRANSFER 
S<—— CASE SHIFT 





TRANSFER : ) 
CASE RANGE ({ ae 


LEVER SHAFT Q@=, 









: —S LOCK BOLT 
} he 
PD ui 
LINKAGE { SY ROD 
ee o —___ ADJUSTING 
GS ~:~ TRUNNION 





TORQUE LEVER 
SHAFT R 
TORQUE SHAFT 
BRACKET } 9521-163 


Fig. 83 Shift Linkage 
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NV242 TRANSFER CASE 21 - 337 
SPECIFICATIONS 
TORQUE 
DESCRIPTION TORQUE 
Plug, Detent ........... 16-24 N-m (12-18 ft. lbs.) 
Bolt, Diff. Case ......... 17-27 N-m (15-24 ft. lbs.) 
Plug, Drain/Fill......... 40-45 N-m (30—40 ft. lbs.) 


Bolt, Extension Housing . .385—46 N-m (26-34 ft. 


Bolt, Front Brg. Retainer. .16—27 N-m (12-20 ft 
Bolt, Case Half ......... 35-46 N-m (26-34 ft. 
Nut, Front Yoke...... 122-176 N-m (90-130 ft. 
Screw, Oil Pump....... 1.2-1.8 N-m (12-15 in 
Nut, Range Lever ....... 27-34 N-m (20-25 ft. 
Bolt, Rear Retainer...... 35—46 N-m (26-34 ft. 
Nuts, Mounting......... 35-47 N-m (26-35 ft. 
Bolts, U-Joint................ 19 N-m (17 ft 
Vacuum Switch ......... 20-34 N-m (15-25 ft. 


lbs.) 


. lbs.) 


lbs.) 
lbs.) 


. lbs.) 


Ibs.) 
lbs.) 
lbs.) 


. lbs.) 


lbs.) 


21-338 NV242 TRANSFER CASE ———————————————————————————— xJ 


SPECIAL TOOLS 
NV242 





5066 Installer, Bushing 





l 


C-4210 Installer, Seal Pat 
6272 Installer, Seal 


5064 Installer, Bearing 





7794-A Puller, Bearing & Seal 
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SPECIAL TOOLS (Continued) 


7829A Remover, Input Gear Bearing 7889-A Remover, Rear Output Shaft Bushing 





7888 Installer, Pump Housing Seal 8033-A Installer, Bearing 
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DESCRIPTION AND OPERATION 
TIRE INFORMATION 


Tires are designed and engineered for each specific 
vehicle. They provide the best overall performance 
for normal operation. The ride and handling charac- 
teristics match the vehicle’s requirements. With 
proper care they will give excellent reliability, trac- 
tion, skid resistance, and tread life. 

Driving habits have more effect on tire life than 
any other factor. Careful drivers will obtain, in most 
cases, much greater mileage than severe use or care- 
less drivers. A few of the driving habits which will 
shorten the life of any tire are: 

e Rapid acceleration 

e Severe application of brakes 

e High-speed driving 

e Taking turns at excessive speeds 

e Striking curbs and other obstacles 

Radial ply tires are more prone to irregular tread 
wear. It is important to follow the tire rotation inter- 
val shown in the section on Tire Rotation. This will 
help to achieve a greater tread-life potential. 


TIRE IDENTIFICATION 

Tire type, size, aspect ratio and speed rating are 
encoded in the letters and numbers imprinted on the 
side wall of the tire. Refer to the chart to decipher 
the tire identification code (Fig. 1). 

Performance tires will have a speed rating letter 
after the aspect ratio number. The speed rating is not 
always printed on the tire sidewall. The letter S indi- 
cates that the tire is speed rated up to 112 mph. 

e Q up to 100 mph 

e T up to 118 mph 

e U up to 124 mph 

e H up to 1380 mph 

e V up to 149 mph 

e Z more than 149 mph (consult the tire manu- 
facturer for the specific speed rating) 

An All Season type tire will have either M + S, M 
& S or M—S (indicating mud and snow traction) 
imprinted on the side wall. 


TIRE CHAINS 
Tire snow chains may be used on certain models. 
Refer to Owner’s Manual for more information. 
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DESCRIPTION AND OPERATION (Continued) 


METRIC TIRE SIZES 
P 205 / 75 R 15 


TIRE TYPE a ASPECT RATIO > 


RIM DIAMETER 
P - PASSENGER (SECTION HEIGHT) aa 
T - TEMPORARY SECTION WIDTH 
C - COMMERCIAL ( 0 ) 14 
LT - LIGHT TRUCK ae 15 
16 
SECTION WIDTH 80 
(MILLIMETERS) CONSTRUCTION TYPE 


R - RADIAL 
B - BIAS @ BELTED 
D - DIAGONAL (BIAS) 









SECTION 
WIDTH 






SECTION _ 
HEIGHT 
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Fig. 1 Tire Identification 


RADIAL-PLY TIRES 


Radial-ply tires improve handling, tread life, ride 
quality and decrease rolling resistance. 

Radial-ply tires must always be used in sets of four 
and under no circumstances should they be used on 
the front only. They may be mixed with temporary 
spare tires when necessary. A maximum speed of 50 
MPH is recommended while a temporary spare is in 
use. 

Radial-ply tires have the same load-carrying capac- 
ity as other types of tires of the same size. They also 
use the same recommended inflation pressures. 

The use of oversized tires, either in the front or 
rear of the vehicle, can cause vehicle drive train fail- 
ure. This could also cause inaccurate wheel speed 
signals when the vehicle is equipped with Anti-Lock 
Brakes. 

It is recommended that tires from different manu- 
factures NOT be mixed. The proper tire pressure 
should be maintained on all four tires. For proper 
tire pressure refer to the Tire Inflation Pressure 
Chart provided with the vehicle. 


SPARE TIRE (TEMPORARY) 

The temporary spare tire is designed for emer- 
gency use only. The original tire should be repaired 
and reinstalled at the first opportunity, or a new tire 
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purchased. Do not exceed speeds of 50 MPH. Refer to 
Owner’s Manual for complete details. 


TIRE INFLATION PRESSURES 


Under inflation causes rapid shoulder wear, tire 
flexing, and can result in tire failure (Fig. 2). 
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Fig. 2 Under Inflation Wear 


Over inflation causes rapid center wear and loss of 
the tire’s ability to cushion shocks (Fig. 38). 
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Fig. 3 Over Inflation Wear 


Improper inflation can cause: 

Uneven wear patterns 

Reduced tread life 

Reduced fuel economy 

Unsatisfactory ride 

The vehicle to drift. 

_ For proper tire pressure specification refer to the 
Tire Inflation Pressure Chart provided with the vehi- 
cle. 

Tire pressures have been chosen to provide safe 
operation, vehicle stability, and a smooth ride. Tire 
pressure should be checked cold once per month. 
Check tire pressure more frequently when the 
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DESCRIPTION AND OPERATION (Continued) 


weather temperature varies widely. Tire pressure will 
decreases when the outdoor temperature drops. 
Inflation pressures specified on the placards are 


always cold inflation pressure. Cold inflation pres- 


sure is obtained after the vehicle has not been oper- 
ated for at least 3 hours. Or the vehicle is driven less 
than one mile after being inoperative for 3 hours. 
Tire inflation pressures may increase from 2 to 6 
pounds per square inch (psi) during operation. Do not 
reduce this normal pressure build-up. | 


WARNING: OVER OR UNDER INFLATED TIRES 
CAN AFFECT VEHICLE HANDLING. THE TIRE CAN 
FAIL SUDDENLY, RESULTING IN LOSS OF VEHICLE 
CONTROL. 7 


TIRE PRESSURE FOR HIGH—SPEED OPERATION 


Chrysler Corporation advocates driving at safe 
speeds within posted speed limits. Where speed lim- 
its allow the vehicle to be driven at high speeds, cor- 
rect tire inflation pressure is very important. For 
speeds up to and including 75 mph (120 km/h), tires 
must be inflated to the pressures shown on the tire 
placard. For speeds in excess of 75 mph (120 km/h), 
tires must be inflated to the maximum pressure spec- 
ified on the tire sidewall. 

Vehicles loaded to the maximum papacy: should 
not be driven at continuous speeds above 75 mph 
(120 km/h). 


WARNING: OVER OR UNDER INFLATED TIRES 
CAN AFFECT VEHICLE HANDLING. THE TIRE CAN 
FAIL SUDDENLY, RESULTING IN LOSS OF VEHICLE 
CONTROL. 


For emergency vehicles that are driven at speeds 
over 90 mph (144 km/h), special high-speed tires 
must be used. Consult tire manufacturer for correct 
inflation pressure recommendations. 


REPLACEMENT TIRES 


The original equipment tires provide a proper bal- 
ance of many characteristics such as: 

e Ride 
Noise 
Handling 
Durability 
Tread life 
Traction 
Rolling resistance 

e Speed capability 

It is recommend that tires equivalent to the origi- 
nal equipment tires be used when replacement is 
needed. 
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Failure to use equivalent replacement tires may 
adversely affect the salety and handling of the vehi- 
cle. | 

The use of oversize tires not listed in the specifica- 


tion charts may cause interference with vehicle com- 


ponents. Under extremes of suspension and steering 
travel, interference with vehicle components may 
cause tire damage. 


WARNING: FAILURE TO EQUIP THE VEHICLE WITH 
TIRES HAVING ADEQUATE SPEED CAPABILITY 
CAN RESULT IN SUDDEN TIRE FAILURE. 


DIAGNOSIS AND TESTING 
PRESSURE GAUGES — 


A high-quality air-pressure gauge is recommended 
to check tire pressure. After checking with the gauge, 
replace valve caps and finger tighten. 


TREAD WEAR INDICATORS 


Tread wear indicators are molded into the bottom 
of the tread grooves. When tread depth is 1.6 mm 
(1/16 in.), the tread wear indicators will appear as a 
13 mm (1/2 in.) band. 

Tire replacement is necessary when Gadicauare 
appear in two or more grooves or if localized balding 
occurs (Fig. 4). | 
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Fig. 4 Tread Wear Indicators 
TIRE WEAR PATTERNS 


Under inflation results in faster wear on shoulders 
of tire. Over inflation causes faster wear at center of 
tread. 


22-4 TIRES AND WHEELS 
DIAGNOSIS AND TESTING (Continued) 
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RAPID WEAR RAPID WEAR WEAR ON 
CONDITION AT AT AT CENTER CRACKED TREADS ONE SIDE FEATHERED EDGE BALD SPOTS SCALLOPED WEAR 
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CAUSE 


ADJUST PRESSURE TO 
SPECIFICATIONS WHEN 
TIRES ARE COOL 
ROTATE TIRES 


CORRECTION 


*HAVE TIRE INSPECTED FOR FURTHER USE. 


ADJUST CAMBER 


SPECIFICATIONS 


LACK OF 
ROTATION 
OF TIRES 


OR 
WORN OR OUT- 


OF-ALIGNMENT 
SUSPENSION. 


OR TIRE DEFECT * 


ADJUST TOE-IN 
TO TO 
SPECIFICATIONS 


DYNAMIC OR 
STATIC 
BALANCE WHEELS 


ROTATE TIRES AND 
INSPECT SUSPENSION 
SEE GROUP 2 
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Fig. 5 Tire Wear Patterns 


Excessive camber causes the tire to run at an 
angle to the road. One side of tread is worn more 
than the other. 

Excessive toe-in or toe-out causes wear on the 
tread edges of the tire, from dragging of tire. There is 
a feathered effect across the tread (Fig. 5). 


TIRE NOISE OR VIBRATION 


Radial-ply tires are sensitive to force impulses 
caused by improper mounting, vibration, wheel 
defects, or possibly tire imbalance. 


To find out if tires are causing the noise or vibra- 
tion, drive the vehicle over a smooth road at varying 
speeds. Note the effect of acceleration and decelera- 
tion on noise level. Differential and exhaust noises 
will change in intensity as speed varies, while tire 
noise will usually remain constant. 


LEAD CORRECTION CHART 


Use the following chart to correct vehicle leading 
or drifting problems. 


XJ - TIRES AND WHEELS 22-5 
DIAGNOSIS AND TESTING (Continued) 
LEAD CORRECTION CHART 








ADJUST TIRE PRESSURE TO 
REDUCED LOAD ON TIRE 
PRESSURE PLACARD 






ROAD TEST > OK 










*CAR LEADS 


PROBABLE CAUSE -TIRES 
CROSS SWITCH TIRES 


LEFT FRONT TO LEFT REAR 
LEFT REAR TO RIGHT FRONT 
RIGHT FRONT TO RIGHT REAR 
RIGHT REAR TO LEFT FRONT 





ROAD TEST OK 


CAR LEADS 
SAME DIRECTION 


PROBABLE CAUSE 
VEHICLE ALIGNMENT 


CHECK FRONT 
WHEEL ALIGNMENT 


CAR LEADS 
OPPOSITE DIRECTION 


PROBABLE CAUSE 


ONE OR MORE TIRES 





IDENTIFY TIRE(S) 
AND REPLACE AS NEEDED 


ALIGNMENT NOT OK 


ADJUST ALIGNMENT TO 
PREFERRED SETTINGS 


ROAD TEST OK 


CAR STILL LEADS 












PROBABLE CAUSE 
ONE OR MORE TIRES 


IDENTIFY TIRE(S). 
AND REPLACE AS NEEDED 


“NOTE: VERIFY THAT LEAD IS NOT RELATED TO STEERING WHEEL NOT CENTERED 
9422-8 
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SERVICE PROCEDURES 
ROTATION 


Tires on the front and rear axles operate at differ- 
ent loads and perform different steering, driving, and 
braking functions. For these reasons; 

e They wear at unequal rates 

e Tend to develop irregular wear patterns 

These effects can be reduced by timely rotation of 
tires. The benefits of rotation are especially worth- 
while. Rotation will: 3 

e Increase tread life 

e Help to maintain mud, snow, and wet traction 
levels 

e Contribute to a smooth, quiet ride 

The suggested method of tire rotation is (Fig. 6). 
Other rotation methods can be used, but they will 
not provide all the tire longevity benefits. | 
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Fig. 6 Tire Rotation Pattern 
MATCH MOUNTING 


NOTE: XJ tires and wheels are not currently match 
mounted at the factory. 


Match mounting is a technique used to reduce 
runout in the wheel/tire assembly. This means that 
the high spot of the tire is aligned with the low spot 
on the wheel rim. The high spot on the tire is 
marked with a paint mark or a bright colored adhe- 
sive label on the outboard sidewall. The low spot on 
the rim is identified with a label on the outside of the 
rim and a dot on the inside of the rim. If the outside 
label has been removed the tire will have to be 
removed to locate the dot on the inside of the rim. 

Before dismounting a tire from its wheel, a refer- 
ence mark should be placed on the tire at the valve 
stem location. This reference will ensure that it is 
remounted in the original position on the wheel. 





- XJ 


(1) Measure the total indicator runout on the cen- 
ter of the tire tread rib. Record the indicator reading. 
Mark the tire to indicate the high spot. Place a mark 
on the tire at the valve stem location (Fig. 7). 
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Fig. 7 First Measurement On Tire 





(2) Break down the tire and remount it 180 
degrees on the rim (Fig. 8). 
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Fig. 8 Remount Tire 180 Degrees 


(3) Measure the total indicator runout again. Mark 
the tire to indicate the high spot. 

(4) If runout is still excessive, the following proce- 
dures must be done. 


XJ 
SERVICE PROCEDURES (Continued) 


e If the high spot is within 101.6 mm (4.0 in.) of 
the first spot and is still excessive, replace the tire. 

e If the high spot is within 101.6 mm (4.0 in.) of 
the first spot on the wheel, the wheel may be out of 
specifications. Refer to Wheel and Tire Runout. 

e If the high spot is NOT within 101.6 mm (4.0 
in.) of either high spot, draw an arrow on the tread 
from second high spot to first. Break down the tire 
and remount it 90 degrees on rim in that direction 
(Fig. 9). This procedure will normally reduce the 
runout to an acceptable amount. , 
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Fig. 9 Remount Tire 90 Degrees In Direction of 
Arrow | 


REPAIRING LEAKS 


For proper repairing, a radial tire must be removed 
from the wheel. Repairs should only be made if the 
defect, or puncture, is in the tread area (Fig. 10). The 
tire should be replaced if the puncture is located in 
the sidewall. | 

Deflate tire completely before dismounting tire 
from the wheel. Use lubrication such as a mild soap 
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solution when dismounting or mounting tire. Use 
tools free of burrs or sharp edges which could dam- 
age the tire or wheel rim. 

Before mounting tire on wheel, make sure all rust 
is removed from the rim bead and repaint if neces- 
sary. | 

Install wheel on vehicle, and tighten to proper 
torque specification. 


REPAIRABLE 
AREA 
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Fig. 10 Tire Repair Area 
CLEANING AND INSPECTION 


CLEANING OF TIRES 


Remove protective coating on tires before delivery 
of vehicle. The coating could cause deterioration of | 
tires. 

Remove protective coating by: 

e Applying warm water 

e Letting it soak one minute 
-e Scrubbing the coating away with a soft bristle 
brush. 

e Steam cleaning may also be used for cleaning. 

e DO NOT use gasoline or wire brush for cleaning. 

e DO NOT use mineral oil or an oil-based solvent. 
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DESCRIPTION AND OPERATION 
WHEEL 


Available rim sizes are on the safety certification 
label located on the drivers door shut face. 

Rim size is determined by the drivetrain package: 

‘Original equipment wheels are designed for opera- 
tion up to the specified maximum vehicle capacity. 

All models use steel or cast aluminum wheels. 
Every wheel has raised sections between the rim 
flanges and rim drop well called safety humps (Fig. 
1). 





Fig. 1 Safety Rim 


Initial inflation of the tire forces the bead over 
these raised sections. In case of tire failure, the 
raised sections help hold the tire in position on the 
wheel. 

Cast aluminum wheels require coated balance 
weights and special alignment equipment. 

The wheel studs and nuts are designed for specific 
applications and must be replaced with equivalent 
parts. Do not use replacement parts of lesser quality 
or a substitute design. All aluminum and some steel 


wheels have wheel stud nuts with an enlarged nose. 
This enlarged nose is necessary to ensure proper 
retention of the wheels. 

Before installing the wheel, remove any build up of 
corrosion on the wheel mounting surfaces. 


WARNING: INSTALLING WHEELS WITHOUT GOOD 
METAL-TO-METAL CONTACT COULD CAUSE LOOS- 
ENING OF WHEEL NUTS. THIS COULD ADVERSELY 
AFFECT THE SAFETY AND HANDLING OF YOUR 
VEHICLE. | 


DIAGNOSIS AND TESTING 


WHEEL INSPECTION 


Wheels must be replaced if they: 

e Have excessive run out 

e Are bent or dented 

e Leak air 

e Have damaged bolt ales. 

Wheel repairs employing hammering, 
welding or repairing leaks are not allowed. 

Original equipment replacement wheels should be 
used. When obtaining replacement wheels, they 
should be equivalent in load carrying capacity. The 
physical dimensions (diameter, width, offset, and bolt 
circle) of the wheel should be the same as the origi- 
nal wheel. 


heating, 


WARNING: FAILURE TO USE EQUIVALENT 
REPLACEMENT WHEELS MAY ADVERSELY AFFECT 
THE SAFETY AND HANDLING OF THE VEHICLE. 
REPLACEMENT WITH USED WHEELS IS NOT REC- 
OMMENDED. THE SERVICE HISTORY OF THE RIM 
MAY HAVE INCLUDED SEVERE TREATMENT OR 
VERY HIGH MILEAGE. THE RIM COULD FAIL WITH- 
OUT WARNING. 


TIRE AND WHEEL RUNOUT 

Radial runout is the difference between the high 
and low points on the tire or wheel (Fig. 2). 

Lateral runout is the wobble of the tire or wheel. 


XJ . 
DIAGNOSIS AND TESTING (Continued) 
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Fig. 2 Checking Tire Runout 


Radial runout of more than 1.5 mm (.060 inch) 
measured at the center line of the tread may cause 
the vehicle to shake. 

Lateral runout of more than 2.0 mm (.080 inch) 
measured near the shoulder of the tire may cause the 
vehicle to shake. © | 

Sometimes radial runout can be reduced. Relocate 
the wheel and tire assembly on the mounting studs 
(See Method 1). If this does not reduce runout to an 
acceptable level, the tire can be rotated on the wheel. 
(See Method 2). 


METHOD 1 (RELOCATE WHEEL ON HUB) 

Check accuracy of the wheel mounting surface; 
adjust wheel bearings. 

Drive vehicle a short distance to eliminate tire flat 
spotting from a parked position. 

Make sure all wheel nuts are properly torqued. 

Relocate wheel on the mounting, two studs over 
from the original position. | 

Re-tighten wheel nuts until all are properly 
torqued, to eliminate brake distortion. 

Check radial runout. If still excessive, mark tire 
sidewall, wheel, and stud at point of maximum 
runout and proceed to Method 2. 


METHOD 2 (RELOCATE TIRE ON WHEEL) 


Rotating tire on wheel is particularly effective 


when there is runout in both tire and wheel. 
Remove tire from wheel and re-mount wheel on 
hub in former position. 
Check wheel radial runout (Fig. 3). 


NOTE: If the vehicle is equipped with aluminum or 
full faced wheels the tire must be remove to check 
radial runout. 
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e STEEL WHEELS: Radial runout 0.040 in., Lat- 
eral runout 0.045 in. — 

e ALUMINUM WHEELS: Radial runout 0. 030 in., 
Lateral runout 0.035 in. 
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Fig. 3 Checking Wheel Runout 


If point of greatest runout is near original chalk 
mark, remount tire 180 degrees. Recheck runout. 


SERVICE PROCEDURES 
WHEEL INSTALLATION 


The wheel studs and nuts are designed for specific 
applications. They must be replaced with equivalent 
parts. Do not use replacement parts of lesser quality 
or a substitute design. All aluminum and some steel 
wheels have wheel stud nuts which feature an 
enlarged nose. This enlarged nose is necessary to 
ensure proper retention of the aluminum wheels. 


NOTE: Do not use chrome plated lug nuts ™ 
chrome plated wheels. | 


Before installing the wheel, be sure to remove any 

build up of corrosion on the wheel mounting surfaces. 
Ensure wheels are installed with good metal-to-metal 
contact. Improper installation could cause loosening 
of wheel nuts. This could affect the safety and han- 
dling of your vehicle. 
- To install the wheel, first position it properly on 
the mounting surface. All wheel nuts should then be 
tightened just snug. Gradually tighten them in 
sequence to the proper torque specification (Fig. 4). 
Never use oil or grease on studs or nuts. 
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SERVICE PROCEDURES (Continued) 





Fig. 4 Lug Nut Tightening Pattern 


WHEEL REPLACEMENT 

Wheels must be replaced if they have: 

e Excessive runout 

e Bent or dented 

e Leak air through welds 

e Have damaged bolt holes 

Wheel repairs employing hammering, heating, or 
welding are not allowed. 
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Original equipment wheels are available through 
your dealer. Replacement wheels from any other 
source should be equivalent in: 

e Load carrying capacity 

e Diameter 

e Width 

e Offset 

e Mounting configuration 

Failure to use equivalent replacement wheels may 
affect the safety and handling of your vehicle. 
Replacement with used wheels is not recommended. 
Their service history may have included severe treat- 
ment. 


TIRE AND WHEEL BALANCE 


It is recommended that a two plane dynamic bal- 
ancer be used when a wheel and tire assembly 
require balancing. Static should be used only when a 
two plane balancer is not available. 

For static imbalance, find location of heavy spot 
causing imbalance. Counter balance wheel directly 
opposite the heavy spot. Determine weight required 
to counterbalance the area of imbalance. Place half of 
this weight on the inner rim flange and the other 
half on the outer rim flange (Fig. 5) and (Fig. 6). 
Off-vehicle balancing is necessary. | 

Wheel balancing can be accomplished with either 
on or off vehicle equipment. When using on-vehicle 
balancing equipment, remove the opposite wheel/tire. 
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Fig. 5 Static Unbalance & Balance 
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SPECIFICATIONS 
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DESCRIPTION TORQUE 
1/2 X 20 with 60° | 
Cone.......... 109 to 150 N-m (80 to 110 ft. Ibs.) 
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GENERAL SERVICE INFORMATION 


GENERAL INFORMATION 
SAFETY PRECAUTIONS AND WARNINGS 


WARNING: EYE PROTECTION SHOULD BE USED 
WHEN SERVICING GLASS COMPONENTS. PER- 
SONAL INJURY CAN RESULT. 

USE A BREATHING FILTER WHEN SPRAYING 
PAINT OR SOLVENTS IN A CONFINED AREA. PER- 
SONAL INJURY CAN RESULT. 

AVOID PROLONGED SKIN CONTACT WITH 
PETROLEUM OR ALCOHOL BASED CLEANING 
SOLVENTS. PERSONAL INJURY CAN RESULT. 

DO NOT GO UNDER A HOISTED VEHICLE THAT 
IS NOT PROPERLY SUPPORTED ON SAFETY 
STANDS. PERSONAL INJURY CAN RESULT. 


CAUTION: When holes must be drilled or punched 
in an inner body panel, verify depth of space to the 
outer body panel, electrical wiring, or other compo- 
nents. Damage to vehicle can result. 

Do not weld exterior panels unless combustible 
material on the interior of vehicle is removed from 
the repair area. Fire or hazardous condition can 
result. 

Always have a fire extinguisher ready for use 
when welding. 

Disconnect the negative (-) cable clamp from the 
battery when servicing electrical components that 
are live when the ignition is OFF. Damage to electri- 
cal system can result. 

Do not use abrasive chemicals or compounds on 
painted surfaces. Damage to finish can result. 


Do not use harsh alkaline based cleaning sol- 
vents on painted or upholstered surfaces. Damage 
to finish or color can result. 

Do not hammer or pound on plastic trim panel 
when servicing interior trim, plastic panel can 
break. | 


Chrysler Corporation uses many different types of 
push-in fasteners to secure the interior and exterior 
trim to the body. Most of these fasteners can be 
reused to assemble the trim during various repair 
procedures. At times a push-in fastener cannot be 
removed without damaging the fastener or the com- 
ponent it is holding. If it is not possible to remove a 
fastener without damaging a component or body, cut 
or brake the fastener and use a new one when 
installing the component. Never pry or pound on a 
plastic or press-board trim component. Using a suit- 
able fork-type prying device, pry the fastener from 
the retaining hole behind the component. being 
removed. When installing, verify fastener alignment 
with the retaining hole, by hand, push directly on or 
over the fastener until it seats. Apply a low force pull 
to the panel to verify that it is secure. 

When it is necessary to remove components to ser- 
vice another, it should not be necessary to apply 
excessive force or bend a component to remove it. 
Before damaging a trim component, verify hidden 
fasteners or captured edges holding the component in 
place. 
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GENERAL INFORMATION 
PAINT CODE 


Exterior vehicle body colors are identified on the 
Body Code plate. The plate is located on the left side 
of the dash panel in the engine compartment. Refer 
to the Introduction section at the front of this man- 
ual for body code plate description. The paint code is 
also identified on the Vehicle Saftey Certification 
Label which is located on the drivers door shut face. 
The color names provided in the Paint and Trim 
Code Description chart are the color names used on 
most repair product containers. 


BASE COAT/CLEAR COAT FINISH 


On most vehicles a two part paint application (base 
coat/clear coat) is used. Color paint that is applied to 
primer is called base coat. The clear coat protects the 
base coat from ultra violet light and provides a dura- 
ble high gloss finish. 


WET SANDING, BUFFING AND POLISHING 


Minor acid etching, orange peel or smudging in 
clear coat or single stage finishes can be reduced 
with light wet sanding, hand buffing and polishing. 
If the finish has been wet sanded in the past, it 
can not be repeated. Wet sanding operation 
should be performed by a tramed automotive 
paint technician. | 


CAUTION: Do not remove clear coat finish, if 
__ equipped. Base coat paint must retain clear coat for 
durability. 


AFTERMARKET PAINT REPAIR PRODUCTS . 


PAINTED SURFACE TOUCH-UP 


When a painted metal surface has been scratched 
or chipped, it should be touched-up as soon as possi- 
ble to avoid corrosion. For best results, use Mopar® 
Scratch Filler/Primer, Touch-Up Paints and Clear Top 
Coat. Refer to Introduction group of this manual for 
Body Code Plate information. 


TOUCH-UP PROCEDURE 

(1) Scrape loose paint and corrosion from inside 
scratch or chip. 

(2) Clean affected area with Mopar® Tar/Road Oil 
Remover and allow to dry. — 

(3) Fill the inside of the scratch or chip with a coat 
of filler/primer. Do not overlap primer onto good ‘sur- 
face finish. The applicator brush should be wet 
enough to puddle fill the defect without running. Do 
not stroke brush applicator on body surface. Allow 
the filler/ primer to dry hard. 

(4) Cover the filler/primer with ae sguckeui 
paint. Do not overlap touch-up color onto the original 
color coat around the scratch or chip. Butt the new 
color to the original color if possible. Do not stroke 
applicator brush on body surface. new touch-up 
paint to dry hard. 

(5) On vehicles without clear coat, the touch-up 
color can be lightly (600 grit) wet sanded and Ba 
ished with rubbing compound. 

(6) On vehicles with clear coat, Asal clear top 
coat to touch- up paint with the same technique as 
described in Step 4. Allow clear top coat to dry hard. 
If desired, Step 5 can be performed on clear top coat. 





XJ — -BODY 23-3 


SPECIFICATIONS 
AFTERMARKET PAINT REPAIR PRODUCTS 
1996 EXTERIOR COLOR 


| | | Sw | | 
EXTERIOR AKZO/NOBEL 
COLOR cme BASF DuPONT ry SIKKENS 


Citron Pearl Coat 47694 26081 B9672 51524 CHA96:SUV 
Ee ve HV1 4189 22125 B8952 41824 CHAS9:HV1— | 
Pearl Coat 

Moss pies Pearl 47383 25036 B9533 50277 CHAQ5:RUJN 
Bright She satin: 47586 26088 B9636 51533 CHA96:SQP 
Lapis aa Clear 4935 24098 B9531 50218 CHAQ5:RC4 

PCJ 

DX8 

KS7 

SW5 





Dark ee Pearl | POL 4783 24072 | B9453 48543 CHA94:PCJ 
34858 

Dark Silver Metallic 4274 21077 B9137 44046 CHA91:KS7 
Clear Coat 

Stone ei Clear | SWS 91231 26091 | Bg634 51540 CHAQ6:SW5 

1996 CLADDING COLOR | 
_ | S-W 
CLADDING CHRY 


Light Pearlstone 22125 B8952 | 41824 CHAHV1M 
Dark Silver 21077 B9137 44046 CHAKS7M 


1996 INTERIOR COLOR 
INTERIOR  CHRY | ; Ts gw ACME 
| Charcoal -34427/2-1312 34466/2- | __ } wae 
oir eee 18825 18826 | ©C8s26C8s24 | 38500 38501 
Y6 


Dark Sand F YO 26375/2-1358 19139 C8914 | 40079 
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DESCRIPTION AND OPERATION 
SAFETY PRECAUTIONS 


WARNING: DO NOT OPERATE THE VEHICLE 
WITHIN 24 HOURS OF WINDSHIELD INSTALLATION. 
IT TAKES AT LEAST 24 HOURS FOR URETHANE 
ADHESIVE TO CURE. IF IT IS NOT CURED, THE 
WINDSHIELD MAY NOT PERFORM PROPERLY IN 
AN ACCIDENT. 

URETHANE ADHESIVES ARE APPLIED AS A SYS- 
TEM. USE GLASS CLEANER, GLASS PREP SOL- 
VENT, GLASS PRIMER, AND PINCHWELD (FENCE) 
PRIMER PROVIDED BY THE ADHESIVE MANUFAC- 
TURER. IF NOT, STRUCTURAL INTEGRITY COULD 
BE COMPROMISED. 

BE SURE TO REFER TO THE URETHANE MANU- 
FACTURER’S DIRECTIONS FOR CURING TIME 
SPECIFICATIONS, AND DO NOT USE ADHESIVE 
AFTER ITS EXPIRATION DATE. 

VAPORS THAT ARE EMITTED FROM THE URE- 
THANE ADHESIVE OR PRIMER COULD CAUSE 
PERSONAL INJURY, USE THEM IN A WELL VENTI- 
LATED AREA. 

SKIN CONTACT WITH URETHANE ADHESIVE 
SHOULD BE AVOIDED, OR PERSONAL INJURY MAY 
RESULT. | | 

ALWAYS WEAR EYE AND HAND PROTECTION 
WHEN WORKING WITH GLASS. 


CAUTION: Protect all painted or trimmed surfaces 
from coming in contact with urethane or primers. 

Be careful not to damage painted surfaces when 
removing moldings or cutting urethane around 
windshield. 


It is difficult to salvage a windshield during the 
removal operation. The windshield is part of the 
structural support for the roof. The urethane bonding 
used to secure the windshield to the fence is difficult 


to cut or clean from any surface. If the moldings are 
set in urethane, it would also be unlikely they could 
be salvaged. Before removing the windshield, check 
the availability of the windshield and eee from 
the parts supplier. | 


REMOVAL AND INSTALLATION 


WINDSHIELD 


Windshield glass removal is accomplished by the 
use of a razor knife and an electric hot knife to cut 
through the urethane adhesive. This removal method 
applies in all instances. 

Depending on the circumstances, either one of two 
windshield glass installation methods can be used: 

e The short method. a 

e The extended method. 

The short method is used when the windshield 
glass is removed intact, and the body opening and 
the pinchweld flanges do not require repair. 

The extended method must be used when the body 
opening or a flange is damaged. The extended 
method must also be used when urethane no longer 
adheres to either the windshield glass or the pinch- 
weld flanges. 


REMOVAL 


NOTE: When using the windshield glass short 
installation method, ensure that a bead of urethane 
remains on the pinchweld flange. 


(1) Cover the interior and exterior body surface 
areas with a protective covering. 

(2) With doors open, remove the windshield wiper 
arms, interior trim moldings and rearview mirror. 

(3). Make a cut around the perimeter of the wind- 


- shield glass along the glass edge with a razor knife. 


(4) Clean the blade of the hot knife with solvent 
and a cloth. Sharpen the blade with a fine-tooth file. 
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REMOVAL AND INSTALLATION (Continued) 


CAUTION: When cutting through urethane with a 
hot knife, do not allow the knife blade to remain 
stationary at any location. Excessive heat will per- 
manently soften urethane and cause complete 
replacement of the urethane. 


(5) Start the ot knife blade (special tool C-4386) 
between the glass and the urethane. Next, cut the 
adhesive as close to the glass edge as possible (Fig. 
1). Allow as much adhesive to remain on the pinch- 
weld flange as possible. For best cutting results, 
clean the knife blade frequently with steel wool 
while the blade is hot. 

(6) Remove the windshield glass from the body 
opening. 

(7) After the i knife blade has cooled, ‘clean the 
blade with solvent and a clean cloth. 


INSTALLATION—SHORT METHOD 

Normally, after a replacement windshield glass is 
installed, the rearview mirror bracket also requires 
installation. Do not install the bracket until after 
the windshield glass installation is completed. 

(1) Inspect the windshield opening pinchweld 
flanges. Prime any bare spots with urethane primer. 
Allow a minimum of 18 minutes for dry time. 
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(2) Inspect urethane bead for high spots. Level 
bead by shaving off high spots with a razor knife. 

(3) Clean the outer edge of windshield glass with 
naphtha or a equivalent product. 

(4) Prime outer perimeter of interior side of glass 
16 mm (5/8 inch) from edge. Use a wipe-off type ure- 
thane primer and wane glass =, after primer appli- 
cation. 


NOTE: The reveal faaiding has ; an adhesive applied 
to the windshield contact surface to help secure the 
molding to the windshield during the installation 
procedure. 


(5) Apply the molding to the windshield: 

e With the molding at room temperature, press 
the molding onto the windshield corners. 

e From corner to corner, work the molding to the 
center of each side. (Some strectching of the molding 
may be required during this procedure.) 

(6) Place the glass on the pinchweld flanges and 
inspect for gaps in the urethane. Gaps in excess of 3 
mm (1/8 inch) must be filled with urethane. 
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Fig. 1 Cutting Glass Urethane Adhesive With Hot Knife — 
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REMOVAL AND INSTALLATION (Continued) 


(7) Adjust windshield glass position until it is 
aligned with the flanges and adhesive. Next, make 
alignment marks on the glass and body. 

(8) Remove the windshield glass and position it on 
a flat surface. 


CAUTION: Avoid spilling or dripping primer on 
painted surfaces. Clean spills or drips immediately. 
The primer will damage the paint if it remains on 
the surface for any length of time. 


(9) If the replacement windshield glass does not 
have blackout primer: 

e Attach a 25 mm (1 in) wide masking tape band 
around the interior side of the glass 16 mm (5/8 in) 
from the edge of the glass (Fig. 2). 

e Do not attach tape along the bottom of the glass 
and attach it only to the inside of the glass. 

e Clean the 16-mm (5/8-in) wide surface area 
around the glass with isopropyl alcohol. 

e Thoroughly mix and apply glass blackout primer 
to the 16 mm (5/8 in) surface area around the inte- 
rior side of the glass (Fig. 3). 

e Allow the primer to dry for at least 10-12 min- 
utes. 

(10) Apply a small amount of adhesive to the bot- 
tom support spacers and attach the support spacers 
to the bottom of the windshield, 170 mm. inboard 
from the outer windshield edge (Fig. 4). 

(11) Cut the urethane adhesive applicator nozzle 
(Fig. 5). 


CAUTION: Be prepared to install the glass immedi- 
ately after applying the adhesive, as the adhesive 
will begin to cure in less than 10 minutes. 


(12) Apply a continuous, 6-mm (1/4-in) diameter 
bead of urethane adhesive to the surface area. 

(13) Align the glass with the reference marks and 
position the glass on the pinchweld flanges. Ensure 
that the windshield glass is correctly seated on the 
Support spacers. 

(14) Force the windshield glass inward just enough 
to wet-out and set the urethane. Use care to avoid 
excessive squeeze-out of adhesive. 

(15) Water test the windshield with a water spray 
after installation. Do not direct high pressure 


streams of water directly at urethane. If any leaks 


are detected, apply urethane as necessary. 

(16) If used, remove the masking tape from the 
inner surface of the glass. 

(17) Install all components and clean the vehicle. 

(18) Open the vehicle windows to prevent interior 
pressure while the urethane is curing.If not vented, 
pressure in the interior of the vehicle may 
interfere with proper glass bonding. 

(19) Install the rearview mirror. 
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Fig. 2 Masking Tape Location For Blackout Primer 
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Fig. 3 Blackout Primer Application 


INSTALLATION—EXTENDED METHOD 

Normally, after a windshield is installed, the rear- 
view mirror bracket also requires installation.Do not 
install the bracket until after the windshield 
installation is completed. 

(1) Remove the all of urethane from all pinchweld 
flanges. Use an electric hot knife and a plow-type 
knife blade to remove the adhesive. 

(2) Inspect and repair the windshield opening and 
pinchweld flanges. 

(3) Prime the pinchweld flanges with a urethane 
base primer. However, if the flange is color-coated 
with paint, prime the flanges with a paint finish 
primer. This is important because urethane 
adhesive will not adhere to all color-coat paint- 
s.Allow primer sufficient time to dry. 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 4 Windshield Bottom Support Spacers 
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Fig. 5 Applicator Nozzle Preparation 


NOTE: The reveal molding has an adhesive applied 
to the windshield contact surface to help secure the 
molding to the windshield during the installation 
procedure. 


(4) Apply the reveal molding to the windshield: 

e With the molding at room temperature, press 
the molding onto the windshield corners. 

e From corner to corner, work the molding to the 
center of each side. (Some strectching of the molding 
may be required during this procedure). ' 

(5) Install and inspect the fit of the windshield on 
the pinchweld flanges as follows: 

e Position windshield until it is aligned within 
windshield opening. 
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e Measure the gap between the pinchweld flanges 
and glass around perimeter of the glass and flange. 

e The reveal molding should. equally cover the 
A-Pillars on both sides.. 

e The flanges should also extend above the glass 
edge equally around the perimeter of the opening. 

(6) If the pinchweld flanges require repair, remove 
the windshield glass and straighten, align, or pee 
the flange(s) as necessary. 

(7) Position the windshield in the opening and 
inspect the windshield fit again. Mark the windshield 
final position on the glass and body with a wax pen- 
cil (or use masking tape). The marks (or masking 
tape) will be used for installation alignment refer- 
ence. | 

(8) If the replacement windshield does not have 
blackout primer: 

e Attach a 25-mm (1-in) wide masking tape band 
around the interior side of glass 16 mm (5/8 in) from 
edge of glass (Fig. 2). , 

e Do not attach tape along the bottom of the glass 
and attach only to the inside of glass. 

e Thoroughly mix and apply blackout primer to 
the 16 mm (5/8 in) surface area around the interior 
side of the glass (Fig. 3). 

e Allow the pomer to dry for at least 10-12 min- 
utes. | 

(9) Apply a small amount of adhesive to the bot- 
tom support spacers and attach the support spacers 
to the bottom of the windshield, 170 mm. inboard 
from the outer windshield edge (Fig. 4). 

(10) Cut the urethane applicator nozzle (Fig. 5). 

(11) Apply a continuous bead of urethane to the 
surface area with blackout primer on the interior 
side of glass. The bead should be 9-mm (3/8-in) wide 
by 12. iG -mm (1/2-in) deep for best results. 


CAUTION: Be prepared to install the glass immedi- 
ately after applying the adhesive, as the adhesive 
will begin to cure in less than 10 minutes. 


(12) Align the windshield with the wax pencil 
installation alignment reference marks (or the tape 
strips). Position the manana on pacwere flanges 
and spacers. 

(13) Force the eumndaiield famurd just enough to 
wet-out and set the urethane. Use care to avoid 
excessive squeeze-out of adhesive. 

(14) Water test the windshield with a water spray 
after .installation. Do not direct high pressure 
streams of water directly at the urethane. If any 
leaks are detected, apply urethane as necessary. 

(15) If used, remove the masking tape from the 
inner surface of glass. 

(16) Install all components and clean the vehicle. 
If necessary, refer to the installation procedures. 
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REMOVAL AND INSTALLATION (Continued) 


(17) Open the vehicle windows to prevent interior 
pressure while the urethane adhesive is curing. If 
not vented, pressure in the interior of vehicle 
will interfere with glass bonding. 

(18) Install the rearview mirror on the bracket. 


REAR DOOR STATIONARY WINDOW GLASS 


REMOVAL 

(1) Lower the window glass. 

(2) Pry the window beltline molding away from the 
clips and remove the molding from the door. 

(3) Remove the window weatherstrip seals from 
the door. 

(4) Remove the trim panel and waterdam from 
door inner panel. 

(5) Remove the channel/division bar screws. Drill 
out the rivet head to remove it from the inner panel. 

(6) Tilt the channel/division bar forward and 
remove it from the door. 

(7) Remove the stationary glass support bracket 
bolts from the door inner panel reinforcement 
bracket (Fig. 6). 

(8) Remove the stationary glass from the door (Fig. 
7). 
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Fig. 6 Stationary Glass Support Bracket Bolts 


INSTALLATION 

(1) Install the glass in the door, and install the 
bolts in the reinforcement and support brackets. 

(2) Tighten the bracket retaining bolts to 9 N-m 
(79 in-lbs) torque. 

(3) Install the channel/division bar in the door. 

(4) Install the channel/division bar screws and 
rivet. Tighten the screws to 6 N-m (5 ft-lbs) torque. 

(5) Install the channel and belt weatherstrip seals. 

(6) Install the beltline molding. 

(7) Install the door waterdam and trim panel. 
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Fig. 7 Stationary Glass Removal/installation 


REAR QUARTER WINDOW GLASS 


REMOVAL 

(1) If equipped, remove the quarter window reveal 
molding (Fig. 8). 

(2) Remove the quarter window interior trim cov- 
ers. 

(3) Separate the weatherstrip seal lip from the 
window opening flanges. Use a pry tool and carefully 
push the window glass and seal outward. 

(4) Remove the weatherstrip seal and window 
glass from window opening. 

(5) Remove the weatherstrip seal from the window 
glass. 
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Fig. 8 Quarter Window Reveal Molding, Glass and 
Seal 


INSTALLATION 
(1) Clean the original sealant from the weather- 
strip channels and window opening flanges. 

(2) Apply a 4-mm (1/6-in) diameter bead of sealant 
to the window channel in the weatherstrip seal. 
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REMOVAL AND INSTALLATION (Continued) 


(3) Install the weatherstrip on the window glass. 
Install the seal installation cord in the window open- 
ing flange channel (Fig. 9) as follows: 

e Moisten a length of 6-mm (1/4-in) diameter cord 
with a soap and water solution. 

e Ensure that the cord is long enough to go all the 
way around the perimeter of the weatherstrip. 

e Insert the cord into the window opening flange 
channel in the weatherstrip seal. 

(4) Apply a 6-mm (1/4-in) diameter bead of sealant 
to the window opening flanges. 

(5) For two-door vehicles, apply a 3-mm (1/8-in) 
diameter bead of sealant at the quarter panel appli- 
que and liftgate pillar seam. 

(6) Position the quarter window glass and the 
weatherstrip seal in the window opening (Fig. 10) 
with the free ends of the cord inside the vehicle (Fig. 
11). 

(7) Pull on each end of the cord to pull the weath- 
erstrip seal channel lip over the window opening 
flanges. 

(8) Test the vent window for water leaks. 

(9) Install the interior trim cover. 

(10) If equipped, install the quarter window reveal 
molding. 
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Fig. 9 Weatherstrip Seal and Cord Installation 
LIFTGATE WINDOW GLASS 


REMOVAL 

(1) Remove the interior trim panels. 

(2) Use a pry tool to separate the weatherstrip seal 
lip from the window opening flanges. Push the glass 
and weatherstrip seal outward from the top toward 
the rear of the vehicle. . 

(3) Remove the glass and weatherstrip seal from 
the liftgate (Fig. 12). 

(4) Remove the weatherstrip seal from the window 
glass. 

(5) Clean the weatherstrip channels and window 
opening flanges. 
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Fig. 10 Quarter Window With Vent 
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Fig. 11 Quarter Window Glass and Seal Installation 


INSTALLATION 

(1) Apply a 4-mm (1/6-in) diameter bead of sealant 
to liftgate glass channel in the weatherstrip seal. 

(2) Install weatherstrip seal on the glass (Fig. 13). 
Install the seal installation cord in the window open- 
ing channel as follows: 

e Moisten a length of 6-mm (1/4-in) diameter cord 
with a soap and water solution. 

e Insert the cord into the window opening flange 
channel in the weatherstrip seal. 

(3) Apply a 6-mm (1/4-in) diameter bead of sealant 
around the perimeter of the window opening flange 
in the liftgate. 

(4) Install the window glass and the weatherstrip 
seal in the window opening with the cord according 
to the following instructions: 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 12 Liftgate Window Glass and Seal 
e Position the window glass and the weatherstrip GLASS AND | 
seal in the window opening with the free ends of the |= WEATHERSTRIP 
cord inside the vehicle (Fig. 14). _ SEAL 


e Pull on each end of the cord to pull the weath- 
erstrip seal channel lip over the window opening 
flange. | 

(5) Test the liftgate window for water leaks. 

(6) Install the interior trim covers. 

(7) If equipped, install the liftgate window reveal 
molding. 





GLASS WEATHERSTRIP INSTALLATION 
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Fig. 14 Liftgate Window Glass Installation With Cord 
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Fig. 13 Weatherstrip Seal and Cord Installation 
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SPECIAL TOOLS 
STATIONARY GLASS 





Hot Knife C 4386 
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REMOVAL AND INSTALLATION 
HEAD RESTRAINT 
REMOVAL 


NOTE: When replacing a head restraint sleeve, the 
retaining tabs on the sleeve will be damaged during 
the removal process. Check the availability of 
replacement parts before servicing. 


(1) Raise head restraint to the full up position. 

(2) Turn head restraint lock thumbwheel to release 
head restraint and pull head restraint upward to 
remove from seat back. 

(3) Insert head restraint sleeve extractor (special 
tool 6773) (Fig. 1) and (Fig. 2) into the seat back. 

(4) The retaining tabs are positioned on each side 
of the sleeve, when inserting the extractor, ensure 
that the flat of the collar is facing the side of the 
seatback (Fig. 3). 

(5) Using a small hammer, tap extractor down- 
ward to release sleeve retaining tab. 

(6) Remove extractor tool from sleeve, rotate tool 
180 degrees (Fig. 4) and repeat steps 3 and 4. 

(7) Remove extractor tool from sleeve and remove 
sleeve from seat back. 


INSTALLATION 
(1) Postion the sleeve in the seat back. 
(2) Firmly, push sleeve down to snap into place. 
(3) Install head restraint. 


BUCKET SEAT CUSHION AND COVER 


REMOVAL 

(1) Remove the seat oni vehicle. If necessary, 
refer to removal procedure. 

(2) Remove seat trim cover. 

(3) Remove wire support rod and rear carpet seat 
track cover, and flap retainer. 

(4) For power seats, remove control housing from 
seat cushion. 


= 
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Fig. 1 Head Restraint Sleeve Extractor 
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Fig. 2 Head Restraint Sleeve Extractor Instsallation | 


(5) Unclip skirt from seat cushion and seat frame. 

(6) Remove seat cushion cover retaining screws 
and wire rods from cushion cover. Remove cover from 
cushion frame. 
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REMOVAL AND INSTALLATION (Continued) 









EXTRACTOR 
TOOL 
6773. 





oe 


LOCK RELEASE 
THUMBWHEEL 


8031e848 


Fig. 3 Head Restraint Sleeve Extractor Positioning 
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Fig. 4 Head Restraint Sleeve Extractor Positioning 


INSTALLATION 

(1) Install seat cushion cover on cushion frame. 
Install wire rods and retaining screws. Tighten 
screws to 2 N-m (13 in. lbs.) torque. 

(2) Install cushion and retaining screws on seat 
frame. 

(8) Clip skirt onto seat cushion and seat frame. 

(4) For power seats, install control housing on seat 
cushion. Tighten screws to 2 N-m (18 in. lbs.) torque. 

(5) Install rear carpet seat track cover and support 
rod and flap retainer. 

(6) Install seat trim cover " and screws onto seat 
platform. 

(7) Install seat in vehicle. If necessary, refer to 
removal/installation procedure. 


BUCKET SEATBACK COVER AND FRAME 


REMOVAL 
(1) Remove seat from vehicle. If necessary, refer to 
removal procedure. 
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(2) Remove seat cushion from frame. If necessary, 
refer to removal procedure. 

(3) If equipped, remove head restraint. 

(4) Remove head restraint guide sleeves from seat- 
back. If necessary, refer to removal procedure. 

(5) Squeeze plastic retainers together. Detach 
lower flap from front of cover. 

(6) Remove cover retainer clips and remove cover 
from seatback. | 

(7) For power seats, remove retaining screws and 
remove the seat control from seat track/platform. 

(8) Remove retaining screws and nuts. Remove 
seat frame from seat track/platform. 


INSTALLATION 

(1) Position seat frame on seat track/platform. 
Install retaining screws and nuts. 

(2) For power seats, position seat control on seat 
track/platform. Install retaining screws. Tighten 
screws securely. 

(3) Position 
retainer clips. 

(4) Attach cover bottom elastic band or attach Vel- 
cro flap to front of cover. 

(5) Install seatback insert. 

(6) Install head restraint guide sleeves. 

(7) Install head restraint. 

(8) Install cushion on frame. If necessary, refer to 
installation procedure. | 

(9) Install seat in the vehicle. If necessary, refer to 
the installation procedure. 

(10) For power seats, test seat operation. 


BUCKET SEAT PLATFORM 


Bucket seat platforms are not repairable. If the 
seat platform is damaged, replace platform as a unit. 


REAR SEAT CUSHION COVER 


REMOVAL : | 

(1) Remove the seat cushion from the gh cle. 

(2) Remove the cover side, front and rear retaining 
clips from the wire retainers with an appropriate 
removal tool (Fig. 5). | 

(3) Remove the serrated retainers from the front 
ends of the cover with a trim panel removal tool (Fig. 
6). 

(4) Remove the seat cover from the cushion. 


cover on seatback. Install cover 


_ INSTALLATION 


(1) Position the replacement cover on the cushion. 

(2) Compress the cover and attach the retaining 
clips to the front and rear wire retainers. 

(3) Install the serrated retainers at the ends of the 
cover. 

(4) Install the seat cushion in the vehicle. If neces- 
sary, refer to the installation procedure. 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 6 Seat Cushion Cover Retaining Clip Removal 


REAR SEATBACK LATCH STRIKER AND BUMPER 


REMOVAL 

(1) Disengage the seat cushion at the rear by pull- 
ing upward on the release strap. 

(2) Tilt the seat cushion forward. 

(3) Release the seatback latch from the striker. 

(4) Tilt the seatback forward for access to the 
striker bracket. 

(5) Remove the retaining screws and the latch 
striker bracket from the trim panel (Fig. 7). 


INSTALLATION 

(1) Position the latch striker bracket on the trim 
panel and install the retaining screws. Tighten the 
screws with 6 N-m (50 in. lbs.) torque. 
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Fig. 7 Seatback Latch Striker Bracket Removal/ 
Installation 


(2) Engage the seatback latch with the striker. 

(3) Pivot the seat cushion to the horizontal posi- 
tion and lock it in-place by pressing firmly on the 
center of the cushion until the latch engages. 


REAR SEATBACK COVER 


REMOVAL 
(1) Remove the seatback from the vehicle. 
(2) Remove the seatback latch release handle and 


J9223-312 
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bezel from the seatback. 


(3) Disengage the cover zipper and J-rail retainer. 
Remove the cover from the seatback pad (Fig. 8). 
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Fig. 8 Seatback Cover Removal 


INSTALLATION 
(1) Install the replacement cover on the seatback. 
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REMOVAL AND INSTALLATION (Continued) 


(2) Attach the cover J-rail retainer clip to the SPECIAL TOOLS 
frame/panel edge and engage the cover zipper. 

(3) Install the seat latch release bezel and handle SPECIAL TOOLS—SEATS 
on the cover and pad. 

(4) Install the seatback in the vehicle. 





aaron . 


Extractor Head Restraint Sleeve 6773 _ 
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DIAGNOSIS AND TESTING 


WATER LEAKS 


Water leaks can be caused by poor sealing, 
improper body component alignment, body seam 
porosity, missing plugs, or blocked drain holes. Cen- 
trifugal and gravitational force can cause water to 
drip from a location away from the actual leak point, 
making leak detection difficult. All body sealing 
points should be water tight in normal wet driving 
conditions. Water flowing downward from the front of 
the vehicle should not enter the passenger or luggage 
compartment. Moving sealing surfaces will not 
always seal water tight under all conditions. At 
times, side glass or door seals will allow water to 
enter the passenger compartment during high pres- 
sure washing or hard driving rain (severe) condi- 
tions. Over compensating on door or _ glass 
adjustments to stop a water leak that occurs under 
severe conditions, can cause premature seal wear 
and excessive closing or latching effort. After com- 
pleting a repair, water test vehicle to verify leak has 
stopped before returning vehicle to use. 


VISUAL INSPECTION BEFORE WATER LEAK 
TESTS 

Verify that floor and body plugs are in place, body 
drains are clear and body components are properly 
aligned and sealed. If component alignment or seal- 
ing is necessary, refer to the appropriate section of 
this group for proper procedures. | 


WATER LEAK TESTS 


WARNING: DO NOT USE ELECTRIC SHOP LIGHTS 
OR TOOLS IN WATER TEST AREA, PERSONAL 
INJURY CAN RESULT. 


When the conditions causing a water leak have 
been determined, simulate the conditions as closely 
as possible. 

e If a leak occurs with the vehicle parked in a 
steady light rain, flood the leak area with an open 
ended garden hose. 

e If a leak occurs while driving at highway speeds 
in a steady rain, test the leak area with a reasonable 
velocity stream or fan spray of water. Direct the 
spray in the direction comparable to actual condi- 
tions. 

e Ifa leak occurs when the vehicle is parked on an 
incline, hoist the end or side of the vehicle to simu- 
late this condition. This method can be used when 
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the leak occurs when the vehicle accelerates, stops or 
turns. If the leak occurs on acceleration, hoist the 
front of the vehicle. If the leak occurs when braking, 
hoist the back of the vehicle. If the leak occurs on left 
turns, hoist the left side of the vehicle. If the leak 
occurs on right turns, hoist the right side of the vehi- 
cle. For hoisting recommendations refer to Group 0, 
Lubrication and Maintenance, General Information 
section. 


WATER LEAK DETECTION 

To detect a water leak point of entry, do a water 
test and watch for water tracks or droplets forming 
on the inside of the vehicle. If necessary, remove inte- 
rior trim covers or panels to gain visual access to the 
leak area. If the hose cannot be positioned without 
being held, have someone help do the water test. 

Some water leaks must be tested for a considerable 
length of time to become apparent. When a leak 
appears, find the highest point of the water track or 
drop. The highest point usually will show the point of 
entry. After leak point has been found, repair the 
leak and water test to verify that leak has stopped. 

Locating the entry point of water that is leaking 
into a cavity between panels can be difficult. The 
trapped water splashes or runs from the cavity it is 
dammed up in, often at a distance from the entry 
point. Most water leaks of this type become apparent 
after accelerating, stopping, turning, or when on a 
incline. 


MIRROR INSPECTION METHOD 


When a leak point area is visually obstructed, use 
a suitable mirror to gain visual access. A mirror can 
also be used to deflect light to a limited access area 
to assist in locating a leak point. 


BRIGHT LIGHT LEAK TEST METHOD 


Some water leaks in the luggage compartment can 
be detected without water testing. Position the vehi- 
cle in a brightly light area. From inside the darkened 
luggage compartment inspect around seals and body 
seams. If necessary, have a helper direct a drop light 
over the suspected leak areas around the luggage 
compartment. If light is visible through a normally 
sealed location, water could enter through the open- 
ing. | 
PRESSURIZED LEAK TEST METHOD 

When a water leak into the passenger compart- 


ment can not be detected by water testing, pressurize 
the passenger compartment and soap test exterior of 
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the vehicle. To pressurize the passenger compart- 
ment, close all doors and windows, start engine, and 
set heater control to high blower in HEAT position. If 
engine can not be started, connect a charger to the 
battery to assure adequate voltage to the blower. 
With interior pressurized, apply dish detergent solu- 
tion to suspected leak area on the exterior of the 
vehicle. Apply detergent solution with spray device or 
soft bristle brush. If soap bubbles occur at a body 
seam, joint, seal or gasket the leak entry point could 
be at that location. — 


WIND NOISE 


Wind noise is the result of most air leaks. Air leaks 
can be caused by poor sealing, improper body compo- 
nent alignment, body seam porosity, or missing plugs 
in the engine compartment or door hinge pillar areas. 
All body sealing points should be air tight in normal 
driving conditions. Moving sealing surfaces will not 
always seal air tight under all conditions. At times, 
side glass or door seals will allow wind noise to be 
noticed in the passenger compartment during high 
cross-winds. Over compensating on door or glass 
adjustments to stop wind noise that occurs under 
severe conditions, can cause premature seal wear 
and excessive closing or latching effort. After a repair 
procedure has been performed, test vehicle to verify 
noise has stopped before. returning vehicle to use. 

Wind noise can also be caused by improperly fitted 
exterior moldings or body ornamentation. Loose 
moldings can flutter, creating a buzzing or chattering 
noise. An open cavity or protruding edge can create 
whistling or howling noise. Inspect the exterior of the 
vehicle to verify that these conditions do not exist. 


VISUAL INSPECTION BEFORE TESTS 

Verify that floor and body plugs are in place and 
body components are aligned and sealed. If compo- 
nent alignment or sealing is necessary, refer to the 
appropriate section o this group for proper proce- 
dures. 


ROAD TESTING WIND NOISE 


(1) Drive the vehicle to verify the general location 
of the wind noise. — 

(2) Apply 50 mm (2 in.) masking tape in 150 mm 
(6 in.) lengths along weatherstrips, weld seams or 
moldings. After each length is applied drive vehicle. 
If noise goes away after a piece of tape is applied, 
remove tape, locate and repair defect. 


POSSIBLE CAUSE OF WIND NOISE 


e Moldings standing away = body surface can 
catch wind and whistle. 3 
_-e@ Gaps in sealed areas behind ovet nan ae body 
flanges can cause wind rushing sounds. 

-e Misaligned movable components. 
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e Missing or improperly installed lust in pillars. 
—e Weld burn through holes. ) 


SERVICE PROCEDURES 
BODY LUBRICATION ~ 


All mechanisms and linkages should be lubricated 
when necessary. This will maintain ease of operation 
and provide protection against rust and excessive 
wear. The weatherstrip seals should be lubricated to 
prolong their life as well as to improve door sealing. 

All applicable exterior and interior vehicle operat- 
ing mechanisms should be: 

e Inspected. | 

é¢ Cleaned. | | 

e Pivot/sliding contact areas on the mechanisms 
should then be lubricated. 

(1) When necessary, lubricate the operating mech- 
anisms with the specified lubricants. | 
- (2) Apply silicone lubricant to a cloth and wipe it 
on door seals to avoid over-spray that can soil pas- 
senger clothing. 

(3) Before applying lubricant, the component 
should be wiped clean. After lubrication, any excess 
lubricant should be removed. 

(4) The hood latch, latch release mechanism, latch 

striker and safety latch should be lubricated periodi- 
cally. 

(5) The door lock cylinders should be lubricated 2 
times each year (preferably autumn and spring): — 

e Spray a small amount of lock cylinder lubricant 
directly into the lock cylinder. 

e Apply a small amount to the key and insert it 
into the lock cylinder. 

e Rotate it to the locked position and then back to 
the unlocked position several times. 

e Remove the key. Wipe the lubricant from it with 
a clean cloth to avoid soiling of clothing. 


REMOVAL AND INSTALLATION 
GRILLE 


REMOVAL | | 

(1) Remove the screws attaching the grille (Fig. 1) 
to the grille opening panel (GOP). | 

(2) Seperate the grille from the GOP. 


INSTALLATION 

(1) Position the grille at the GOP. 

(2) Install the SCrews. Tighten screws to 1N-m (13 
in-lbs) torque 
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GRILLE OPENING PANEL (GOP) 


REMOVAL 

(1) Remove the grille. 

(2) Remove the screws, side marker lenses and the 
headlamp bezels from the grille opening panel GOP 
(Fig. 1). | 

(3) Remove the headlamps and park/turn signal 
lamps from the GOP. 

(4) Open the hood. 


(5) Remove the nuts that attach the grille opening — 


panel GOP to the bracket on radiator support cross- 
member. 

(6) Remove the nuts that attach the grille opening 
panel GOP to the front fenders (Fig. 2). 

(7) Remove the screws that attach the grille open- 
ing panel GOP support bracket to the front sill cross- 
member (Fig. 3). 

(8) Pull the grille opening panel GOP forward and 
disconnect the clips and all the front lamp harness 
connectors. 

(9) Remove the grille opening panel GOP from the 
vehicle. | 

(10) If necessary, remove the air inlet baffles from 
GOP (Fig. 4). 
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Fig. 2 GOP Attaching Nuts At Front Fender 


INSTALLATION 

(1) Place the grille opening panel GOP on bumper 
and connect all front lamp wire harness connectors. 

(2) Position the grille opening panel GOP on the 
vehicle and install the side and upper nuts. Tighten 
nuts to 7 N-m (58 in-lbs) torque. 

(3) Install the screw to attach grille opening panel 
GOP to the crossmember support bracket. Tighten 
the screw to 1 N-m (11 in-lbs) torque. 
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(4) Install headlamps and park/turn signal lamps ~ (8) Adjust the headlamp aim, if necessary. Refer to 
in GOP the headlamp beam adjustment procedure within 


(5) Install the headlamp bezels on the GOP. Group 8L. 
Tighten the screws to 1 N-m (13 in-lbs) torque. 
(6) Install the side marker lenses and screws on RADIATOR SUPPORT CROSSMEMBER 
REMOVAL 


the grille opening panel GOP. Tighten the screws to 1 
(1) Remove the grille opening panel GOP. 


N-m (13 in-lbs) torque. 
7) Install th lle. 
ai) Saat eo (2) For 2.5L engines, remove the power steering 
pump reservoir from the left filler panel. 
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Fig. 5 Radiator Support Crossmember & Modular Radiator 
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REMOVAL AND INSTALLATION (Continued) 


(3) Remove the radiator support crossmember and 
radiator from the front of vehicle (Fig. 5). 
(4) If additional disassembly is required, remove 


the horns, baffle braces and the wire harnesses from 


the baffles. 


INSTALLATION 

(1) If removed, install the Serie: baffle braces and 
the wire harnesses on the baffles. 

(2) Position the radiator and the radiator support 
crossmember at the front of vehicle. Install and 
tighten screws to 9 N-m (76 in-lbs) torque. 

(3) For 2.5L engines, 
pump reservoir on the left filler panel. 

(4) Install the grille opening panel GOP. 


HOOD 


REMOVAL 

(1) Raise hood. 

(2) Disconnect the underhood lamp wire harness 
connector, if equipped. "4 

(3) Drill out and remove the rivets that attach the 
hood release cable. bellcrank to the hood (Fig. 6). 

(4) Disconnect the bellcrank from the latch con- 
necting rod and the release cable: Remove the 
bellcrank from the hood: _ | | 

(5) Remove the latch release cable clips and 
remove the cable from the hood (Fig. 7). 

(6) Remove the screws that attach the latches to 
the hood (Fig. 8). 

(7) Disconnect the latches from the hood and latch 
connecting rod. Remove the latches from the hood. 

(8) Remove the nuts that attach the safety latch to 
the hood. Remove the safety latch from the hood. 

(9) Remove the clips and latch connecting rod from 
the hood. 

(10) Mark the location of hood, the hinges and the 
hinge shims for installation. 

(11) Remove the screws that attach the hinges to 
the hood. Remove the hood from the vehicle with the 
aid of a helper. 

(12) Remove the insulation panel from the hood 
(Fig. 9). 


INSTALLATION 

(1) Install the insulation panel on the hood. 

(2) Position the hood on the shims and hinges; fin- 
ger-tighten the hinge bolts. _ 

(3) Align the hinges and shims with the reference 
marks. Tighten the hinge bolts to 30 N. ‘m (22 ft-lbs) 
torque. 

(4) Connect the latch relbane cable and latch con- 
necting rod to the bellcrank. 

(5) Position the bellcrank on the hood and install 
the rivets. 

(6) Attach the latch release sable to the digs. 


install the power steering 
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CONNECTING ROD 


Fig. 6 Hood Release Cable Bellcrank 


(7) Connect the latches to the latch rod and posi- 
tion them on the hood. 

(8) Install the screws to attach the latches to the 
hood. Tighten the screws to 9 N-m (77 in-lbs) torque. 

(9) Position the safety latch on the hood and 
install the attaching nuts. Tighten the screws to 13 
N-m (115 in-lbs) torque. 

(10) Test latch release cable and latches for proper 
operation. 

(11) Connect the underhood lamp wire harness 
connector. 

(12) Inspect the hood for ope alignment and 
adjust as necessary. 


HOOD HINGE 


REMOVAL 

(1) Remove the hood from the vehicle. 

(2) Remove the seal from the hinge base (Fig. 10). 

(3) Remove the hinge retaining nuts from the 
studs. 

(4) Remove the restraint cable and hinge from the 
cowl panel. 


INSTALLATION 

(1) Position the hinge over the studs and place the 
restraint cable on the right side, lower stud. 

(2) Install the hinge nuts on the studs. Tighten the 
restraint cable nut to 4 N-m (38 in-lbs) torque. 
Tighten the remaining nuts to 9 N-m (77 in-lbs) 
torque. 


NOTE: lf a replacement hinge seal is being 
installed, position it around the hinge arm, force it 
against the hinge base. 


(3) Position the hinge seal around the hinge arm 
and on hinge base. 

(4) Install the hood. 

(5) Adjust the hood as necessary. 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 10 Hood Hinge and Seal 
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HOOD LATCH 


REMOVAL 

(1) Remove the screw that attaches the oe to 
the hood inner panel. 

(2) Disconnect the latch from the hood and latch 
connecting rod. Remove the latch from the hood. 


INSTALLATION 
(1) Connect the latch to the latch connecting rod 
and position it on the hood inner panel. 
(2) Install the screw that attaches the latch to the 
hood inner panel. 
(3) Tighten the screw to 9 N-m (77 in-lbs) torque. 
(4) Test the aeaele of the latch release cable 
and latch. 


HOOD LATCH STRIKER 


REMOVAL | 

(1) Remove the grille opening panel (GOP). 

(2) Remove the screws that attach the striker to 
the radiator baffle. 

(3) Remove the striker and shims from the baffle. 


INSTALLATION 

(1) Position the shims and striker on the radiator 
baffle and install the screws. ; 

(2) Tighten the screws to 21 N-m (15 ft-lbs) torque. 

(3) Test the striker/hood alignment by opening and 
closing the hood several times. Adjust the striker, if 
necessary. 


HOOD RELEASE CABLE 


REMOVAL 

(1) Drill out the bellcrank to hooks rivet. heads aad 
remove the rivets. 

(2) Disconnect the bellcrank from the latch rod 
and the hood release cable. Remove the belicrank 
from the hood. | 

(3) Disconnect the hood release sable font: fie 
clips on the hood. 

(4) Remove the left cowl side trim panel. 

(5) Remove the cable bracket screws se the cowl 
side panel. 

(6) Pull the cable through the dash sacs and 
remove it from under the instrument panel. 


INSTALLATION | | | 
(1) Insert the replacement cable end through the 
hole in the dash panel into the engine compartment. 
(2) Pull the cable forward and seat the grommet in 
the dash panel. 
(3) Position the cable bracket on the cowl side 
panel and install the screws. Tighten the screws to 
13 N-m (111 in-lbs) torque. 
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REMOVAL AND INSTALLATION (Continued) 


(4) Install the left cowl side trim panel. : 

(5) Connect the cable and latch rod to the 
bellcrank. 

(6) Position the bellcrank on the hood and install 
the rivets. 

(7) Attach the cable to the clips. 

(8) Test the release cable for proper operation. 


SAFETY LATCH STRIKER 


REMOVAL | 

(1) Remove the striker screws from the radiator 
support crossmember (Fig. 11). 

(2) Remove the striker from the crossmember. 
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Fig. 11 Hood Safety Latch Striker 


INSTALLATION | 

(1) Position the striker on the radiator support 
- crossmember and install the screws. Tighten the 
screws to 9 N-m (77 in-lbs) torque. 

(2) Test the safety latch operation. 


COWL WEATHERSTRIP SEAL 


REMOVAL 
(1) Pry upward along the length of seal. 
(2) Detach the seal retainers from the cowl panel. 
(3) Remove the seal from cowl panel. 


INSTALLATION 

(1) Position the weatherstrip seal on the cowl 
panel. Press to insert retainers into the cowl panel 
holes (Fig. 12). 


CROSSMEMBER AIR DEFLECTOR 


REMOVAL 

(1) Remove the rivets that stacks the air deflector 
to the fender flares (Fig. 13). 

(2) Remove screws that attach air deflector to the 
crossmember. 
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Fig. 12 Cowl Seal and Retainers 


(3) Remove the air deflector from the crossmem- 
ber. 
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Fig. 13 Cowl Seal and Crossmember Air Deflector 


INSTALLATION 

(1) Position the air deflector on the crossmember. 

(2) Attach the air deflector to the crossmember 
with the screws. 

(3) Attach the air deflector to the fender ence 
with blind rivets. 


DASH PANEL INSULATOR PANEL 


REMOVAL 
(1) Remove the push-on nuts from the studs (Fig. 
14). 


XJ — 


REMOVAL AND INSTALLATION (Continued) 


(2) Remove the screws that attach the panel to the 
dash panel. | 

(3) Remove the insulator panel from the dash 
panel and engine compartment. 
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Fig. 14 Dash Panel Insulator Panel 


INSTALLATION 
(1) Position the insulator panel on the dash panel. 
(2) Install the push-on nuts on the studs. 
(3) Attach the panel to the dash panel with 
screws. Tighten the screws to 2 N-m (18 in-lbs) 
torque. | 


COWL GRILLE 


REMOVAL 

(1) Use a wax pencil to mark the position of the 
wiper arms (Fig. 15). | 

(2) Remove the windshield wiper arms from the 
pivots. 

(3) Remove the screws that attach the grille to the 
cowl. | 

(4) Remove the windshield washer tubes from the 
nozzles. 

(5) Remove the cowl grille and screen from the 
cowl (Fig. 16). 

(6) If necessary, remove the push-rivets and 
washer nozzles from the cowl grille. 

(7) If necessary, remove the cowl grille push-nuts 
from the cowl panel (Fig. 17). 

(8) If necessary, remove the nuts and cowl grille 
support bracket from the dash panel. 


INSTALLATION 

(1) If removed, install the cowl grille support 
bracket on the dash panel. Tighten the nuts to 9 N-m 
(77 in-lbs) torque. 

(2) If removed, install the push-nuts in the cowl 
panel and the support bracket. 
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Fig. 17 Cowl Grille Push-Nuts 


(3) If removed, install the push-rivets and washer 
nozzles in the cowl grille. 
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REMOVAL AND INSTALLATION (Continued) 


CAUTION: The washer fluid tubes must be routed 
and installed so that they are not pinched. 


(4) Position the cowl grille and screen on the cowl. 
Install the windshield washer tubes on the nozzles. 

(5) Install the cowl screen and grille screws. 
Tighten in sequence (Fig. 18). 


NOTE: Force the cowl grille rearward while tighten- 
ing the screws. | 


(6) Install the windshield wiper arms on the piv- 
ots. | 
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Fig. 18 Cowl Grille. Screw Tightening Sequence 


EXTERIOR NAMEPLATES 
All of the nameplates, are attached with adhesive. 
(Fig. 19). 


J9423-159 


Fig. 19 Exterior Nameplates 


REMOVAL 
(1) Pry the nameplate from vehicle panel. 


INSTALLATION 
(1) Clean the panel surface. 
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(2) Remove the carrier backing and position the 
replacement nameplate on the panel. Push inward to 
seat it. 


NOTE: Placing a piece of masking tape over the 
face of the nameplate before the carrier backing is 
removed may aid in positioning the nameplate. 


BODY STRIPES/DECALS 


Small nicks, scratches and other surface marks in 
a body stripe/decal can be touched-up with paint. 

To eliminate blisters and air bubbles in a body 
stripe/decal, pierce them with a needle or pin. 

A heat gun can also be used to remove small wrin- 
kles in a stripe/decal. | 

Body stripe/decal replacement requires that the 
metal repair and paint refinish be completed first. 

The work area temperature should be between 
18°C (65°F) and 32°C (90°F).A tape stripe/decal 
should not be replaced if the work area temper- 
ature is less than 18°C (65°F). 

The following equipment and material are neces- 
sary for removal and installation: 

e Liquid dish detergent (for the wetting solution). 

e Mixture of wetting solution. 
Commercial wax and silicone removal solution. 
Isopropyl (rubbing) alcohol. 
Small squeegee (plastic or hard rubber). 
Water bucket and sponge. 
Clean wiping rags or paper towels. 
Heat gun (or infra-red heat bulb). 
Wax pencil. 
Sharp knife, single edge razor blade or X-acto knife. 
Pair of scissors. 
Needle or pin. 


WARNING: USE TAPE STRIPE/DECAL REMOVAL 
SOLUTION IN A WELL-VENTILATED AREA ONLY. 


A tape stripe/decal removal solution can be used 
for removal at areas where a heat gun is ineffective. 
Follow the manufacturers instructions whenever this 
type of product is used. 


REMOVAL 

(1) Clean the repaired surface, adjacent panels and 
door openings as necessary. 

(2) Start at one end of the tape stripe/decal and 
apply heat with a heat gun. Slowly peel the stripe/ 
decal from the panel by pulling it back. Do not pull 
the tape stripe/decal outward from panel. 


INSTALLATION | | 
(1) The area that will be covered by the tape 
stripe/decal must be cleaned with cleaning solution. 
(2) Freshly painted surfaces must be thoroughly dry. 
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REMOVAL AND INSTALLATION (Continued) 


(3) Clean the painted surface with a commercial 
wax and silicone removal solution. Wipe the surface 
with a clean cloth and allow it to dry. 

(4) Prepare a wetting solution by mixing two or 
three teaspoons of dish detergent with 1 gallon of 
water. Do not use soap. 


NOTE: Too much detergent will reduce the effec- 
tiveness of the mixture. 


(5) Use a clean sponge and apply the wetting solu- 
tion to the adhesive side of the tape stripe/decal and to 
the painted panel surface. The wetting solution will per- 
mit ease of tape stripe/decal movement when position- 
ing it. 

(6) Align a straight edge with the existing tape 
stripe/decal ends (Fig. 20). 


NOTE: If applicable, the body panel character line 
can. be used as the tape stripe/decal alignment ref- 
erence. 


(7) Position the tape stripe/decal and carrier on the 
body panel and the mark length with a wax pencil. 

(8) Cut the stripe/decal and carrier at the required 
length with scissors. 

(9) Position the stripe/decal and carrier on the 
body panel and hold it in-place with masking tape 
(Fig. 21). | , 

(10) Lift the bottom edge of tape stripe/decal and 
carrier. Use the tape sections as hinges, and reverse 
the position of stripe/decal and carrier. 


CAUTION: Always remove the carrier from the tape 
stripe/decal, never remove the tape _ stripe/decal 
from carrier 


(11) Bend a corner of carrier outward and then, 
with a flick of the finger, separate the corner of car- 
rier from the decal. 

(12) Separate approximately 15 cm (6 in) of the 
carrier from one end of the tape stripe/decal. 

(13) Return the tape stripe/decal back to its origi- 
nal position. If a solution is being used, position 
adhesive side of the tape stripe/decal on panel. Apply 
the solution to the outside of the tape stripe/decal. 

(14) Hold the tape stripe/decal against the panel 
surface while separating the carrier from the stripe/ 
decal (Fig. 22). 

(15) Where applicable, extend the tape stripe/decal 
12 mm (1/2 in) beyond door edge. Wrap it around the 
edge and press it to the door flange. 

(16) If applicable, remove the cover from face of 
tape stripe/decal. 

(17) Inspect the tape stripe/decal with reflected 
light to find any damage. Remove all the air and/or 
moisture bubbles. 
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Fig. 22 Tape Stripe/Decal Installation 
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REMOVAL AND INSTALLATION (Continued) 


SIDE VIEW MIRRORS 


REMOVAL 

(1) Remove the door trim panel. 

(2) Remove the mirror inside trim cover screw 
(Fig. 23). 

(3) For power/manual mirrors, remove the inside 
trim cover. 

(4) For remote control mirrors, loosen the toggle 
control setscrew (Fig. 24). 

(5) For remote control mirrors, remove the inside 
trim cover (Fig. 25). 

(6) Remove the mirror screws. 

(7) Remove the mirror from the door. Refer to 
Group 8, Electrical. | 
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Fig. 24 Remote Mirror Toggle Control Set Screw 
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Fig. 25 Trim Covers Without External Mirror 


INSTALLATION 3 | 

(1) Position the mirror adjacent to the vent. win- 
dow. 

(2) Install the mirror screws. Tighten the screws 
securely. | 

(3) For remote mirrors, position the inside trim 
cover over the toggle control and tighten the set- 
screw. : 

(4) Install the inside trim cover. 

(5) Install the inside trim cover screw. 

(6) Install the door trim panel. 


FRONT FENDER/LINER/WHEELHOUSE FLARE 


REMOVAL 

(1) Remove the front bumper. 

(2) Right fender only: 

e If equipped, remove the radio antenna mast, and 
components from the fender. | 

e Remove the battery and tray from the fender 
inner panel. | | | oe 

e Remove windshield washer reservoir from fender 
inner panel. | | | oe 

e Remove the hood ajar switch, if equipped, from 
fender (Fig. 29). | | 

e Remove the Power Distribution Center (PDC), 
the coolant recovery bottle and speed servo from 
fender the inner panel. Oo 

e Remove the vapor canister from the fender inner 
panel. oO he 

e Remove the A/C Receiver/Drier from the fender 
inner panel. a | | 

e If equipped, remove the Daytime Running Light 
(DRL) module from the fender inner panel. 

e Support the hood and remove the hood support 
rod from the fender inner panel. | 

(3) Remove the hood bumper from the fender inner 
panel (Fig. 27). | | : 

(4) Raise and support the vehicle. 


XJ 


REMOVAL AND INSTALLATION (Continued) 


(5) Remove the front wheel. 

(6) Remove the fender liner, fender flare and 
retainers (Fig. 28): 

e Remove the screws that attach the lower part of 
flare to the fender outer panel. 

e Remove the rivets that attach the flare to the 
air deflector. 

e Remove the retainers that attach the fender 
liner to the fender inner panel. 

e Remove the nuts that attach the fender liner to 
the fender outer panel and flare retainers. 

e Remove the fender liner from between the 
fender panels. 

e Remove the push-nuts that attach the retainers 
to the fender outer panel. 

e Remove the retainers and flare from the fender 
outer panel. 

(7) Remove the grille opening panel (GOP). 

(8) Remove the air deflector. 

(9) Remove the rocker panel molding from the 
fender. 

(10) Remove all the fender braces (Fig. 26). 

(11) Remove the fender lower screws (Fig. 26). 

(12) Remove the fender top, front and the rear 
screws. Remove the fender from the inner fender 
panel (Fig. 26). | 


INSTALLATION | 
(1) Position the fender on the inner fender panel. 
(2) Install all of the fender screws finger-tight. 
(3) Install the fender braces. 
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Fig. 27 Hood Bumper 


(4) Align the fender with the body panels and 
tighten the fender screws to 8.5 N-m (76 in-lbs) 
torque. 

(5) Install the grille opening panel (GOP). 

(6) Install the air deflector. 

(7) Install the fender flare and retainers. Then 
install the fender liner: | 

e Position the retainers and the flare on the 
fender. 

e Install the push-nuts to attach the retainers to 
the fender. | 7 a. _ 7 

e Position the fender liner between the fender and 
fender inner panel. — 
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Fig. 26 Fender Removail/installation 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 28 Fender Flare & Liner Removal/installation 
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Fig. 29 Hood Ajar Switch Removal/installation 


e Install the nuts to attach the fender liner to the 
fender and flare retainers. 

e Install the retainers to attach the fender liner to 
the fender inner panel. 

e Install the rivets to attach the flare to the air 
deflector. | 

e Install the screws to attach the flare to the 
fender. Tighten the screws to 1 N-m (13 in-lbs) 
torque. 

(8) Connect the front lamp wire harness connec- 
tors to the engine wire harness connectors. 

(9) Install the front lamps. 

(10) Install the front bumper. 

(11) Install the wheel, remove the support and 
lower the vehicle. 


(12) Right fender only: install the hood support rod 
on the fender inner panel. 

(13) Install the hood bumper on the fender inner 
panel. 

(14) Right fender only: install the Daytime Run- 
ning Light (DRL) module on fender inner panel. 

(15) Right fender only: install the A/C Receiver/ 
Drier on the fender inner panel. 

(16) Right fender only: install the vapor canister 
on the fender inner panel. Tighten the vapor canister 
screws to 5 N-m (45 in-lbs) torque. 

(17) Right fender only: install the PDC, coolant 
recovery bottle and speed servo on the fender inner 
panel. 

(18) Right fender only: install the hood ajar 
switch, if equipped. Tighten the screws to 2 N-m (15 
in-lbs) torque. 

(19) Right fender only: install the windshield 
washer fluid reservoir on the inner panel. 

(20) Right fender only: install the battery tray and 
battery on the inner panel. 

(21) Right fender only: if equipped, install the 
radio antenna. Tighten the nut/escutcheon to 4.5 N-m 
(40 in-lbs) torque. Tighten the power antenna bracket 
screws to 2 N-m (20 in-lbs) torque. 


FRONT DOOR TRIM PANEL 


REMOVAL 

(1) Remove the door inside latch release handle 
screw (Fig. 30). 

(2) Remove the regulator handle. 

(3) Remove the armrest lower screws (Fig. 31). 
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REMOVAL AND INSTALLATION (Continued) | 


(4) Remove the trim panel fasteners from door 
inner panel with a pry tool (use special tool C-4829) 
(Fig. 32). | : 

(5) Move the doortrim panel outward and discon- 
nect the ‘handle-to-latch rods (Fig. 33). For vehicles 
equipped with power door locks/windows/mirrors, dis- 
connect the wire harness connector. 

(6) Remove the trim panel from door. 

(7) If necessary, remove the waterdam from the 
door. | | | 

(8) If necessary, replace the armrest J-clip (Fig. 34) 
and (Fig. 35). ‘ - 
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Fig. 31 Front Door Armrest Removal/installation 
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Fig. 32 Detaching Trim Panel Push-In Fasteners 
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Fig. 33 Door Inside Latch Release Rods 
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Fig. 34 Armrest Upper Retainer Clip and Anchor 
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Fig. 35 Armrest Support Bracket 


INSTALLATION 

(1) If door waterdam was removed, apply sealant 
to the edges before installing. 

(2) Position the waterdam on door inner panel. 

(3) Connect the rods to the inside latch release | 
handle. For vehicles with power door locks/windows/ Fig. 36 Door Restraint Retaining Pin 
mirrors, connect the wire harness connector. HINGE © 

(4) Position the trim panel on the door inner panel eal PLATES a 
and press the retainers inward. Tighten the armrest 
screws to 4 N-m (34 in-lbs) torque. 

(5) Install the window glass regulator handle. 


FRONT DOOR 


REMOVAL 

(1) Remove the door restraint (check) retaining pin 
(Fig. 36) with a punch. 

(2) For vehicles equipped with power windows and 
power door locks, remove the trim panel and discon- 
nect all components. Slide the wire harness out of SHIM 
the boot and door. 

(3) Remove the door hinge bolts, plates and shims 
(Fig. 37). Remove the door from the vehicle. 

(4) Identify and retain the door hinge plates and 
the shims for correct installation. 
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INSTALLATION 
(1) If a new front door is being installed, coat the 
door interior with anti-corrosion wax. Seal the door 
flange with sealant (Fig. 38). 
(2) Before installing a replacement door, transfer 
original window glass, and components to replace- 
ment door. | 
(3) Position the door in the body opening. 
(4) Align the door hinges, plates and shims with 
bolt holes and install the hinge bolts. 
(5) Position the door restraint (check) in the PLATE | 
bracket with the holes aligned and insert the pin. J8923-58 
Tap the pin to seat it in the bracket. | 





Fig. 37 Door Hinges, Bolts, Plates and Shims 
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REMOVAL AND INSTALLATION (Continued) 


(6) Align/adjust the door as necessary. Tighten the 
hinge bolts to 35 N-m (26 ft-lbs) torque. 

(7) Apply general purpose sealant around the door 
hinges/door face mating area. 

(8) Adjust/align the latch striker and latch as nec- 
essary. 

(9) If applicable, route and connect the wire har- 
ness connectors. 

(10) Install the door waterdam (if removed), trim 
panel, armrest and regulator handle. 
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Fig. 38 Replacement Door Preparation 


FRONT DOOR HINGE PIN 


REMOVAL 
(1) Open the door wide for access and remove the 
door hinge pin and bushing with a punch. 


INSTALLATION 

(1) Insert a bushing in both body hinge halves 
from the bottom (Fig. 39). 

(2) Allow the bushing material to stick out of the 
top of the hinge. Use the round end of a ball-peen 
hammer, lightly tap the bushing material to begin to 
roll it outward (Fig. 40). 

(3) When the entire edge of the bushing is rolled 
outward, turn the hammer over and lightly tap the 
bushing material to form a flat head (Fig. 41). The 
head must be flat without overlapping or distorting 
the bushing material. 

(4) Slide the door half of the upper and lower 
hinges onto the body half of both hinges and align 
the hinge pin holes. | 

(5) Carefully start the hinge pins through the 
hinges (they will fit snugly) and then use a two 
pound hammer, carefully seat both hinge pins (Fig. 
42). Be careful not to bend the hinge when driving 
the hinge pin, support may be required under the 
hinge. 
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Fig. 39 Install Bushing In Hinge 
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Fig. 40 Begin To Roll Bushing Material Outward 
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Fig. 41 Forming A Head On The Bushing 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 42 Installing The Hinge Pin 
FRONT DOOR HINGE 


REMOVAL 
- (1) Remove the door restraint (check) retaining 
pin. 

(2) Open the door wide for access and remove the 
door hinge pin and bushing. 

(3) Remove the door hinge bolts, plates and shims. 

(4) Retain the door hinge plates and shims for cor- 
rect installation. | 

(5) Separate the hinge halves. 


INSTALLATION 

(1) Position the hinge plates, shims and replace- 
ment hinge-half on the door face. 

(2) Align the door hinges, plates and shims with 
bolt holes and install hinge bolts. | 

(3) Install the hinge pin and bushing. 

(4) Adjust/align latch striker and latch as neces- 
sary. | 
(5) Install the door restraint (check) retaining pin. 


FRONT DOOR RESTRAINT 


REMOVAL 

(1) Remove the door trim panel. 

(2) Remove the on radio speaker from door inner 
panel. 

(3) Remove the door restraint (check) retaining pin 
from the bracket with a punch. — 

(4) Remove the nuts and remove the restraint via 
the speaker opening. (Fig. 43). 


INSTALLATION 

(1) Position the door restraint in the door by way 
of the opening and install the nuts. Tighten the nuts 
to 10 N-m (7 ft-lbs) torque. | 

(2) Position the door restraint in bracket with the 
holes aligned and insert the retaining pin. 

(3) Install the radio speaker and door trim panel. 
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Fig. 43 Door Restraint (Check) 
FRONT DOOR OUTSIDE HANDLE 


REMOVAL 

(1) Remove the door trim panel and waterdam. 

(2) Remove the access hole cover and remove the 
door handle nuts (Fig. 44). 

(3) Disconnect the handle-to-latch rod from the 
handle latch release lever arm. 

(4) Remove the nuts and handle from the door. 

(5) Remove the gaskets from the door outer panel 
surface, if necessary. | 
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Fig. 44 Outside Handle Removal/installation 


INSTALLATION 

(1) Assemble the replacement door handle, if nec- 
essary (Fig. 45). Apply silicone spray lubricant to the 
components. 

(2) If the original gaskets were removed, position 
the replacement gaskets on the handle. Position the 
handle on the door outer panel. | 

(3) Install and tighten the handle nuts. 

(4) Connect the latch-to-handle rod to the handle 
latch release lever arm. 
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REMOVAL AND INSTALLATION (Continued) 


(5) Install the door waterdam and trim panel. 
(6) Adjust the door latch as described in door latch 
adjustment. 
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Fig. 45 Door Handle Components 
FRONT DOOR LOCK CYLINDER 


REMOVAL 

(1) Remove the door trim panel and waterdam. 

(2) Disconnect the door latch-to-lock cylinder rod 
at the door latch (Fig. 46). | 

(3) If equipped, disconnect the security alarm 
switch connector from the lock cylinder. 

(4) Remove the key lock cylinder retainer clip. 
Remove the lock cylinder, gasket and clip from the 
door opening (Fig. 47). 

(5) If applicable, remove the door latch-to-lock cyl- 
inder rod from the original lock cylinder. Connect it 
to the replacement lock cylinder. 


INSTALLATION 

(1) Position the lock cylinder and gasket in the 
door opening. Hold the lock cylinder in the opening 
with the retainer clip. 

(2) Connect the door latch-to-lock cylinder rod to 
the door latch. 

(3) If equipped, connect the security alarm switch 
connector to the lock cylinder. 

(4) Test and, if necessary, adjust the door latch-to- 
lock cylinder rod operation. 

(5) Install the door trim panel and waterdam. 

(6) Adjust the door latch as described in door latch 
adjustment. 
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Fig. 46 Door Lock Cylinder/Latch 
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Fig. 47 Door Lock Cylinder Removal/installation 
FRONT DOOR LATCH 


REMOVAL 

(1) Remove the access plug located at the upper 
end of the door. | 

(2) Remove the door trim panel and waterdam. 

(3) Remove the door external handle from the door 
outer panel. 

(4) Remove the door latch screws. 
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(5) Remove the retainer clip and key lock cylinder 
from the door outer panel. 

(6) Disconnect all the rods from the door latch 
(Fig. 48). 

(7) Remove the door latch from the door face. 

(8) For vehicles equipped with power door locks, 
remove the lock motor rivets. Remove the motor and 
latch as a unit from the door. Detach the rod and 
motor from the latch (Fig. 49). 
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Fig. 49 Door Lock Motor 


INSTALLATION 

(1) If necessary, install a replacement latch striker. 

(2) For vehicles equipped with power door locks, 
attach the rod and lock motor to the latch. Attach the 
lock motor to the door panel with either rivets or 
with bolts and nuts. 

(3) Install the door latch at the door face and con- 
nect all the rods to the latch. 
(4) Install the latch screws. Tighten the screws to 
9 N-m (77 in-lbs) torque. 

(5) Install the external handle. 

(6) Install the latch-to-door handle rod. 
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(7) Install the key lock cylinder and retainer clip. 

(8) Install the door waterdam and trim panel. 

(9) Install the door access plug. 

(10) Adjust the door latch as described in door 
latch adjustment. 


FRONT DOOR LATCH STRIKER 


REMOVAL | 
(1) Open door and rotate latch striker counter 
clockwise (Fig. 50). | 


INSTALLATION 

(1) Position latch striker at B-pillar and install 
latch striker. Tighten latch striker to 50 N-m (52 ft. 
Ibs.) torque. | 
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Fig. 50 Door Latch Striker Removal/installation 
FRONT DOOR INSIDE HANDLE ACTUATOR 


REMOVAL | 

(1) Remove the door inside latch release handle 
screws (Fig. 51). 

(2) Move the door release handle outward and dis- 
connect the handle-to-latch rods (Fig. 52). For vehi- 
cles equipped with power door locks/windows, also 
disconnect the wire harness connector. 

(3) Remove the door trim panel and waterdam. 

(4) Drill-out the rivet heads and remove the rod 
guide bracket rivets from the door inner panel (Fig. 
53). | 

(5) Remove the rod guide brackets and rods from 
the door. 


INSTALLATION | 
(1) Position the rod guide brackets and rods in the 
door. | | 

(2) Install rod the guide bracket rivets in the door 
inner panel (Fig. 54). 

(3) Install the door trim panel and waterdam. 
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Fig. 51 Front Door Inside Latch Release Handle 
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_ Fig. 53 Front Door Rod Guide Bracket and Rods 
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(4) Adjust the door latch as described in door latch 
adjustment. 
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Fig. 54 Rod Guide Bracket Installation 


FRONT DOOR INNER BELT SEAL 

Refer to the Front Door Run Channel Weatherstrip 
Removal/Installation in this group for service proce- 
dures. 


FRONT DOOR OUTER BELT SEAL 

Refer to the Front Door Run Channel Weatherstrip 
Removal/Installation in this group for service proce- 
dures. 


FRONT DOOR GLASS RUN CHANNEL 
WEATHERSTRIP 


REMOVAL 

(1) Open the window. 

(2) The glass run channel weatherstrip (Fig. 55) 
can be removed by hand or with the aid of a small 
putty knife (or similar tool). 
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Fig. 55 Front Door Glass Run Channel Weatherstrip 
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INSTALLATION 

(1) Start at the upper, rear corner. A small amount 
of adhesive can be used to hold the weatherstrip seal 
in-place, if necessary. 

(2) As applicable, move forward or rearward and 
downward evenly until the weatherstrip seal is fully 
seated in the channel. 

(3) Position the belt weatherstrip seals at the win- 
dow edge (Fig. 56) and (Fig. 57) and force them 
downward until seated on the flange. 
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Fig. 56 Front Door Belt Outer Weatherstrip 
FRONT DOOR 
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Fig. 57 Front Door Belt Inner Weatherstrip 
FRONT DOOR WEATHERSTRIP 


The door weatherstrip seal is attached to the 
periphery of the door opening in the body. 

The door secondary seal is attached to the A-pillar 
with plastic blind rivets (Fig. 58). 

The door-to-rocker panel seals are attached to the 
door inner panels with adhesive tape (Fig. 59). 


REMOVAL 
(1) Remove the retaining push-studs with an 
appropriate pry tool. 


- XJ 


(2) Remove the door-to-rocker panel seals by heat- 
ing the seal with a heat gun and slowly peeling the 
seal away from the door. 
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Fig. 58 Door Opening Weatherstrip Seals 
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Fig. 59 Door-To-Rocker Panel Seals 


INSTALLATION 

The weatherstrip seal is attached to the flange 
around the perimeter of the door opening with adhe- 
sive and plastic push-studs. | 

(1) When installing a door opening weatherstrip 
seal, start at the door sill center line. 

(2) Move upward and around the perimeter of the 
door opening and seat the weatherstrip on the flange 
(Fig. 60). 

(3) Position the door-to-rocker panel seal on the 
door inner panel aligning tape to bottom edge. 

(4) Attach the seal to the door inner panel using 
10-15 lbs. of pressure. 


REMOVAL AND INSTALLATION (Continued) 
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Fig. 60 Door Opening Weatherstrip 


(5) Install the front door secondary seal with plas- 
tic blind rivets. 


FRONT DOOR GLASS EXTERIOR MOLDING 


REMOVAL 

(1) Open the window completely. 

(2) Pry and pull the molding sections from the 
door panel flange and clips. 


INSTALLATION 

(1) When installing window moldings, start at the 
forward end of the upper molding. 

(2) Force the molding onto the door panel and con- 
tinue rearward until it is completely seated on the 
flange. 

(3) Mate the rear molding with the upper molding 
and force the molding edge inward. 

(4) Continue pressing and moving downward to 
complete the installation. 

_ (5) Position the lower molding on the clips and 
force it downward. 


FRONT DOOR WINDOW REGULATOR 


REMOVAL 

(1) Remove the door trim panel and waterdam. 

(2) Remove the window glass front channel bottom 
screw (Fig. 61). 

(3) Remove the window fepulator fers by driving 
the rivet centers out with a punch. Remove the rivets 
with a 1/4-inch drill bit (Fig. 62) and (Fig. 63). 

(4) Lower the window to provide access to the reg- 
ulator-to-glass screw. 


BODY 23-39 


(5) Remove the regulator-to-glass screw, bushing 
and retainer from the regulator (Fig. 64). 

(6) Lift the window glass upward and separate it 
from the regulator. Support the window glass. 

(7) Remove the window glass regulator from the 
door. 
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Fig. 61 Window Glass Front Channel pore Screw 
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Fig. 62 Manual Window Regulator Rivets 


INSTALLATION 

(1) Position the window glass regulator within the 
door panels. 

(2) Attach the regulator on door inner panel with 
replacement rivets or screws and nuts. 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 63 Power Window Regulator Rivets 
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Fig. 64 Regulator-To-Glass Screw Removal/ 
Installation 


(3) Remove the support and position window glass 
at regulator. Install the regulator-to-window retainer, 
bushing and screw. 

(4) Tighten the regulator-to-glass screw to 4 N-m 
(36 in-lbs) torque. 

(5) Install the glass channel bottom screw. Tighten 
screw to 9 N-m (7 ft-lbs) torque. 

(6) Attach the door waterdam to the door inner 
panel with sealant. 

(7) Install the trim panel. 





FRONT DOOR SPACER BLOCKS—TWO-DOOR 
VEHICLES 


REMOVAL 

(1) Upper spacer block: drill-out the rivet heads 
and remove them from the reinforcement plate (Fig. 
65). : 

(2) Lower spacer block: remove the screws from 
the door face (Fig. 66). 

(3) As applicable, remove the spacer block from the 
door window frame or door face. 
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Fig. 66 Front Door Lower Spacer Block—Two-Door 


INSTALLATION : 
(1) As applicable, position the spacer block on the 
door window frame or door face. 
(2) Upper spacer block: Install the replacement 
rivets in the spacer block and reinforcement plate. 
(3) Lower spacer block: install the screws in the 
door face. Tighten the screws to 1 N-m (11 in-lbs) 
torque. 
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REMOVAL AND INSTALLATION (Continued) 


FRONT DOOR GLASS 


REMOVAL 

(1) Remove the door trim panel and waterdam. 

(2) Remove the window glass channel hardware, 
beltline molding and weatherstrip seals (Fig. 67) and 
(Fig. 68). 

(3) Remove the glass channel bottom screw. 

(4) Remove the regulator-to-window glass screw, 
bushing and retainer. 

(5) Lift the glass upward and out of the door. 
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Fig. 67 Front Door Beltline Molding and 
Weatherstrip Seals 
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Fig. 68 Front Door Weatherstrip Seals 


INSTALLATION 

(1) Position the glass in the door and install the 
regulator-to-glass retainer, bushing and screw. 

(2) Tighten the screw to 4 N-m (36 in-lbs) torque. 
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(3) Install the channel bottom screw. Tighten the 
screw to 9 N-m (7 ft-lbs) torque. 

(4) Install the channel hardware, beltline molding 
and weatherstrip seals. ; | | 

(5) Attach the door waterdam to the door inner 
panel with adhesive/sealant. 

(6) Install the door trim panel. 


REAR DOOR TRIM PANEL 


REMOVAL 

(1) Remove the door inside latch release handle 
screw. | 

(2) Remove the regulator handle. 

(3) Remove the armrest lower screws (Fig. 69). 

(4) Remove the trim panel fasteners from door 
inner panel with a pry tool (use special tool C-4829) 
(Fig. 70). 

(5) Move the door trim panel outward and discon- 
nect the handle-to-latch rods (Fig. 71). For vehicles 
equipped with power door locks/windows, disconnect 
the wire harness connector. | 

(6) Remove the trim panel from door. 

(7) If necessary, remove the waterdam from the 
door. _ 

(8) If necessary, replace the armrest  J-clip, 
retainer clip anchor and armrest support bracket. 
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Fig. 69 Rear Door Armrest Removal/installation 


INSTALLATION 

(1) If door waterdam was removed, apply sealant 
to the edges before installing. 

(2) Position the waterdam on door inner panel. 

(3) Connect the rods to the inside latch release 
handle. For vehicles with power door locks/windows, 
connect the wire harness connector. 

(4) Position the trim panel on the door inner panel 
and press the retainers inward. Tighten the armrest 
screws to 4 N-m (34 in-lbs) torque. 

(5) Install the window glass regulator handle. 
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REMOVAL AND INSTALLATION (Continued) 
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| Fig. 70 Detaching Trim Panel Push-in Fasteners 
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Fig. 71 Door Inside Latch Release Rods 
REAR DOOR 


Refer to the Front Door removal and installation 
procedure in this group for service information. 


REAR DOOR HINGE 


REMOVAL — | | 

(1) Remove the door restraint (check) retaining 
pin. 
- (2) with the door closed, remove the door hinge pin 
and bushing with a punch (Fig. 72). 

(3) Remove the door hinge bolts, plates and shims. 

(4) Retain the door hinge plates and shims for cor- 
rect installation. 

(5) Separate the hinge halves. 
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Fig. 72 Rear Door Hinge 


INSTALLATION 

(1) Position the hinge plates, shims and replace- 
ment hinge-half on the door face. 

(2) Align the door hinges, plates and shims with 
bolt holes and install hinge bolts. | 
(3) Adjust/align latch striker and latch as neces- 
sary. | : 

(4) Install the door restraint (check) retaining pin 
with a punch. | 


REAR DOOR HINGE PIN 


Refer to the Front Door Hinge Pin Removal/Instal- 
lation procedure in this group for service procedures. 


REAR DOOR RESTRAINT 


REMOVAL 

(1) Remove the door trim panel. 

(2) Remove the door restraint (check) retaining pin 
from the bracket with a punch. 
(3) Remove the nuts and remove the restraint via 
the access opening in the door inner panel (Fig. 73). 
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Fig. 73 Door Restraint (Check) 
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REMOVAL AND INSTALLATION (Continued) 


INSTALLATION 

(1) Position the door restraint in the door by way 
of the opening and install the nuts. Tighten the nuts 
to 10 N-m (7 ft-lbs) torque. 

(2) Position the door restraint in bracket with the 
holes aligned and insert the retaining pin. 


REAR DOOR OUTSIDE HANDLE 


REMOVAL 

(1) Remove the door trim panel and waterdam. 

(2) Remove the access hole cover and remove the 
door handle nuts (Fig. 74). 

(3) Disconnect the handle-to-latch rod from the 
handle latch release lever arm. 

(4) Remove the nuts and handle from the door. 

(5) Remove the gaskets from the door outer panel 
surface, if necessary. 
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Fig. 74 Door External Handle Removail/installation 


INSTALLATION 

(1) Assemble the replacement door handle, if nec- 
essary (Fig. 75). Apply silicone spray lubricant to the 
components. 

(2) If the original gaskets were removed, position 
the replacement gaskets on the handle. Position the 
handle on the door outer panel. 

(3) Install and tighten the handle nuts. 

(4) Connect the latch-to-handle rod to the handle 
latch release lever arm. 

(5) Install the door waterdam and trim panel. 

(6) Adjust the door latch as described in door latch 
adjustment. | 


REAR DOOR LATCH 


REMOVAL 


(1) Remove the access plug located at the upper 
end of the door. | 


(2) Remove the door trim panel and waterdam. 


—_—— BODY 


23 - 43 









RETAINING 


GASKET NUTS 


SPRING 


COLLET 


J8923-42 


Fig. 75 Door Handle Components 


(3) Remove the door external handle from the door 
outer panel. 

(4) Remove the door latch screws. 

(5) Remove the retainer clip and key lock cylinder 
from the door outer panel. 

(6) Disconnect all the rods from the door latch 
(Fig. 76). 

(7) Remove the door latch from the door face. 

(8) For vehicles equipped with power door locks, 
remove the lock motor rivets. Remove the motor and 
latch as a unit from the door. Detach the rod and 
motor from the latch (Fig. 77). 
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Fig. 76 Door Latches 


INSTALLATION 

(1) For vehicles equipped with power door locks, 
attach the rod and lock motor to the latch. Attach the 
lock motor to the door panel with either rivets or 
with bolts and nuts. 
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Fig. 77 Door Lock Motor 


(2) Install the door latch at the door face and con- 
nect all the rods to the latch. 

(3) Install the latch screws. Tighten the screws to 
9 N-m (77 in-lbs) torque. 

(4) Install the external handle. 

(5) Install the latch-to-door handle rod. 

(6) Install the key lock cylinder and retainer clip. 

(7) Install the door waterdam and trim panel. 

(8) Install the door access plug. 

(9) Adjust the door latch as described in door latch 
adjustment. | 


REAR DOOR LATCH STRIKER 
Refer to Front Door Latch Striker Removal/Instlla- 
tion procedure in this group for service procedures. — 


REAR DOOR INSIDE HANDLE ACTUATOR 


REMOVAL 

(1) Remove the door inside latch release handle 
screws (Fig. 78). 

(2) Move the door release handle outward and dis- 
connect the handle-to-latch rods (Fig. 79). For vehi- 
cles equipped with power door locks/windows, also 
disconnect the wire harness connector. 

(3) Remove the door trim panel and waterdam. 

(4) Drill-out the rivet heads and remove the rod 
guide bracket rivets from the door inner panel (Fig. 
80). 

(5) Remove the rod guide brackets and rods from 
the door. 


INSTALLATION : 

(1) Position the rod guide brackets and rods in the 
door. 

(2) Install rod the guide bracket rivets in the door 
inner panel (Fig. 81). 

(3) Install the door trim panel and waterdam. 
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Fig. 78 Inside Handle Actuator 
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Fig. 79 Door Inside Latch Release Rods © 
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Fig. 80 Door Rod Guide Bracket And Rods 


REMOVAL AND INSTALLATION (Continued) 


(4) Adjust the door latch as described in door latch 
adjustment. | 
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Fig. 81 Rod Guide Bracket Installation 


-REAR DOOR INNER BELT SEAL 

Refer to the Rear Door Glass Run Channel Weath- 
erstrip Removal/Installation procedure in this group 
for service procedures. 


REAR DOOR GLASS RUN CHANNEL 
WEATHERSTRIP 


REMOVAL 

(1) Open the window. 

(2) The glass run channel weatherstrip seals (Fig. 
82) can be removed by hand or with the aid of a 
small putty knife (or similar tool). 
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Fig. 82 Rear Door Glass Run Channel Weatherstrip 
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INSTALLATION 

(1) To install a rear door glass run channel weath- 
erstrip, start at the upper, front corner. 

(2) As applicable, move forward or rearward and 
downward evenly until the weatherstrip seal is fully 
seated in the channel. © | , 

(3) Position the belt weatherstrip seals at the win- 
dow edge (Fig. 83) and force them downward until 
seated on the flange. 
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Fig. 83 Rear Door Belt Outer and Inner Weatherstrip 
Seal 


REAR DOOR GLASS EXTERIOR MOLDING 


REMOVAL 

(1) When removing the door window exterior mold- 
ing, open the window completely. | 

(2) Pry and pull the molding sections from the 
door panel flange and clips. | 


INSTALLATION 

(1) When installing window moldings, start at the 
forward end of the upper molding. | 

(2) Force the molding onto the door panel and con- 
tinue rearward until it is completely seated on the 
flange. 

(3) Mate the rear molding with the upper molding 
and force the molding edge inward. 

(4) Continue pressing and moving downward to 
complete the installation. | 

(5) Position the lower molding on the clips and 
force it downward. 
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REMOVAL AND INSTALLATION (Continued) 


REAR DOOR WEATHERSTRIP 


Refer to the Front Door Weatherstrip Removal/In- 
stallation procedure in this group for service proce- 
dures. 


REAR DOOR WINDOW REGULATOR 


REMOVAL 

(1) Remove the door trim panel and waterdam. 

(2) Remove the window glass attaching screw, 
bushing and retainer from the regulator (Fig. 84). 
Support the glass. 

(3) Remove the regulator rivets by driving out the 
rivet center with a punch. Next, drill out the rivet 
body with a 1/4 inch diameter drill bit (Fig. 85). 

(4) Power window: disconnect the wire harness 
connector from the regulator drive motor. 

(5) Remove the regulator and drive motor, if 
equipped. 
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Fig. 84 Regulator To Glass Screw Removal/ 
Installation 


INSTALLATION 
(1) Position window regulator and, if equipped, 
drive motor within the door panels. 

(2) Attach the regulator to door inner panel with 
replacement rivets or with screws and nuts (Fig. 86). 
(3) Connect the regulator wire harness connector. 

(4) Position the window glass at the regulator and 
install the retainer, bushing and screw. 

(5) Tighten the glass screw to 4 N-m (386 in-lbs) 
torque. 

(6) Install the waterdam and trim panel. 


REAR DOOR WINDOW GLASS 


REMOVAL 

(1) Lower the window glass. 

(2) Pry the window beltline molding from the clips 
and remove the molding from the door. 
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Fig. 85 Rear Door Window Regulator Rivets 


REGULATOR LOWER WIRE HARNESS 
BRACKET RETAINER CLIP 


REGULATOR MOTOR 
WIRE HARNESS 
















<7 
mm Jor DOOR INNER 
Z/ PANEL 
RIVET 9223-273 


Fig. 86 Power Regulator Lower Bracket Rivet 
Installation 


(3) Remove the window weatherstrip seals from 
the door. | | 

(4) Remove the trim panel and waterdam from the 
door inner panel. 

(5) Remove the channel/division bar screws and 
drill-out the rivet head to remove (Fig. 87). 

(6) Tilt the channel/division bar forward and 
remove it from the door. 

(7) Remove the window glass screw, bushing and 
retainer from the regulator. | 

(8) Remove the window glass from door. 


INSTALLATION 


(1) Install the glass in the door, and install the 
retainer, bushing and screw. 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 87 Window Channel/Division Bar Screws and 
Rivet 


(2) Tighten the glass attaching screw 6 N-m (53 in- 
lbs) torque. 

(3) Install the window glass channel/division bar 
in the door. 

(4) Install the window glass channel/division bar 
screws and rivet. Tighten the screws to 6 N-m ay ft- 
Ibs) torque. 

(5) Install the window glass channel and _ belt 
weatherstrip seals. 

(6) Install the window beltline molding. 

(7) Install the door waterdam and trim panel. 


BODY SIDE MOLDING/CLADDING 


REMOVAL 

(1) Loosen the vinyl body side molding (Fig. 88) 
with a heat gun. 

(2) Lift edge of molding with a putty knife and 
peel molding from body panel. Apply heat to any 
location where the molding remains adhered to a 
panel. 

(3) Remove the adhesive from the body panel with 
3M All Purpose Cleaner, or an equivalent cleaner. 

(4) If the original molding will be installed, also 
remove all adhesive from it. 


INSTALLATION 

(1) Install 3M 06379 ioable- sided tape on the 
molding. 

(2) For vertical alisnment, use masking tape or a 
string as reference. | 


(3) Remove the backing from the tape, align the 


molding and position it on the body panel. 
(4) Press the molding onto the body panel with a 
roller or hand pressure. 
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Fig. 88 Body Side Molding/Cladding—4-Door 
A-PILLAR TRIM ~ | 


REMOVAL 

(1) Remove the retaining screws and: ie inner 
scuff plate, cowl side trim panel and headliner front 
trim molding from the interior of the vehicle. 

(2) Remove the retaining screws and the wind- 
shield side molding from the A-pillar and door header 
(Fig. 89). 
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Fig. 89 A-pillar Trim, Quarter Trim and Extension 
| _ Panels — be : 


INSTALLATION a 
(1) Position the A-pillar trim on the A-pillar and 

door header. Install the retaining screws and tighten © 

to 1 N-m (11 in. Ibs.) torque. — 
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REMOVAL AND INSTALLATION (Continued) 


(2) Install the headliner front trim molding, the 
cowl side trim panel and the inner scuff plate in the 
interior of the vehicle. 


LOWER A-PILLAR COWL TRIM 


REMOVAL—RIGHT HAND 

(1) Remove the inner scuff plate. 

(2) Remove the nut behind the fuse panel access 
door. 

(3) Remove the cowl side trim panel from the cowl 
side panel. 


REMOVAL—LEFT HAND 

(1) Remove the inner scuff plate. 

(2) Remove the screws and cowl side trim panel 
from the cowl side panel (Fig. 90). 
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Fig. 90 Cowl Side Trim Panel 


INSTALLATION | 

(1) Position the cowl side trim panel on the cowl 
side panel. | 

(2) Install the screws/nut. Tighten the screws/nut 
to 2 N-m (20 in. lbs.) torque. 

(3) Install the inner scuff plate. 


FRONT INNER SCUFF PLATE 


REMOVAL 
(1) Remove the retaining screws anid the inner 
scuff plate from the front door sill (Fig. 91). 


INSTALLATION 

(1) Position the inner scuff plate on the front door 
sill and install the retaining screws. Tighten the 
screws to 1 N-m (11 in. lbs.) torque. 
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Fig. 91 Front Inner Scuff Plate 


ASSIST HANDLE 


REMOVAL 

(1) Using a trim stick or equivalent, open the end 
covers that conceal the assist handle retaining 
screws. 

(2) Remove the screws. 

(3) Remove the assist handle from the trim mold- 
ing. 


INSTALLATION 

(1) Position the handle on the trim molding and 
install the screws. Tighten the screws to 3 N-m (22 
in. lbs.) torque. 

(2) Install the covers over the screws. 


B-PILLAR TRIM 


REMOVAL 

(1) Remove the inner scuff plate from the door sill. 

(2) Remove the cowl side trim panel, the headliner 
trim molding and the A-pillar trim from the interior 
of the vehicle (Fig. 92). 

(3) Remove the shoulder belt turning loop. 

(4) Remove the B-pillar trim cover (Fig. 93). 
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Fig. 92 B-Pillar Trim 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 93 B-Pillar Trim —4-Door Vehicles 


INSTALLATION 

(1) Position the trim cover on the B-pillar and 
install the retaining screws. Tighten to 1 N-m (11 in. 
lbs.) torque. 

(2) Install the shoulder belt turning loop. 

(3) Install the A-pillar trim, the headliner trim 
molding and the cowl side trim panel. 

(4) Install the inner scuff plate. 


C-PILLAR TRIM 


REMOVAL 

(1) Remove the retaining screws and the inner 
scuff plate from the door sill. 

(2) Remove the cowl side trim panel, the headliner 
trim molding and the A-pillar trim from the interior 
of the vehicle (Fig. 92). 

(3) For 4-door vehicles, remove the retaining 
screws and remove the trim cover from the B-pillar 
(Fig. 93). 

(4) Remove the retaining screws and_ serrated 
retainers, and remove the panel extension from the 
wheelhouse and quarter trim panels. 

(5) For 2-door vehicles, remove the retaining 
screws and remove the trim cover from the B-pillar. 

(6) For 4-door vehicles, remove the retaining 
screws and remove the trim cover from the C-pillar 
(Fig. 94). 


INSTALLATION 

(1) For 4-door vehicles, position the trim cover on 
the C-pillar and install the retaining screws. Tighten 
the screws to 1 N-m (11 in. lbs.) torque. 

(2) For 2-door vehicles, position the trim cover on 
the B-pillar and install the retaining screws. Tighten 
the screws to 1 N-m (11 in. lbs.) torque. 

(3) Position the quarter trim panel extension on 
the wheelhouse and quarter trim panels. Install the 
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Fig. 94 C-Pillar Trim Cover—4-Door Vehicles 


serrated retainers and retaining screws. Tighten the 
screws to 1 N-m (11 in. lbs.) torque. 

(4) For 4-door vehicles, position the trim cover on 
the B-pillar. Install the retaining screws and tighten 
to 1 N-m (11 in. lbs.) torque. 

(5) Install the A-pillar trim, the headliner trim 
molding and the cowl side trim panel in the interior 
of the vehicle. Tighten the screws to 1 N-m (11 in. 
lbs.) torque. 

(6) Position the inner scuff plate. 


QUARTER TRIM PANEL EXTENSION 


REMOVAL 

(1) Remove the retaining screws and the inner 
scuff plate from the door sill. 

(2) Remove the retaining screws and _ serrated 
retainers, and remove the panel extension from the 
wheelhouse and quarter trim panels (Fig. 95). 
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Fig. 95 Quarter Trim Panel Extension 


INSTALLATION 
(1) Position the quarter trim panel extension on 
the wheelhouse and quarter trim panels. Install the 
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REMOVAL AND INSTALLATION (Continued) 


serrated retainers and retaining screws. Tighten the 
screws to 1 N-m (11 in. lbs.) torque. 

(2) Position the inner scuff plate on the door sill. 
Install the retaining screws and tighten to 1 N-m (11 
in. lbs.) torque. 


AIR EXHAUST GRILLE 


REMOVAL , 

(1) Pry the bottom edge of the grille from the door 
opening panel. 

(2) Pull downward and remove the srille from 
exhaust port in the door opening panel. 

(3) Remove the screw that attaches the grille to 
door the opening panel (Fig. 96). 
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Fig. 96 Door Opening Air Exhaust Grille 


INSTALLATION 

(1) Position the slot located in the upper end of 
replacement grille at the exhaust port and insert 
edge in the slot. 

(2) Push inward and seat the grille in the exhaust 
port. 

(3) Install the screw to attach the grille to the door 
opening panel. 


QUARTER AND WHEELHOUSE TRIM PANELS 


REMOVAL 

(1) Remove the retaining screws and the inner 
scuff plate from the door sill. 

(2) Remove the retaining screws and_ serrated 
retainers, and remove the panel extension from the 
wheelhouse and quarter trim panels. 

(3) Remove the retaining screws and the liftgate 
scuff plate from the carpet and cross sill (Fig. 97). 

(4) Remove the retaining screws and the quarter 
trim panel from the quarter panel and wheelhouse 
trim panel (Fig. 98) and (Fig. 99). 


XJ 


(5) If necessary, remove the retaining screws and 
the tire stand-off from the left quarter trim panel. 

(6) Remove the retaining screws and U-clip retain- 
ers, and remove the wheelhouse trim panel from the 
quarter panel. 
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Fig. 98 Quarter Trim Panel—2-Door Vehicles 


INSTALLATION | 

(1) Position the wheelhouse trim qenel on the 
quarter panel and install the retaining screws and 
U-clip retainers. ene the screws to 1 N-m (11 in. 
Ibs.) torque. 
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REMOVAL AND INSTALLATION (Continued) 
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Fig. 99 Quarter Trim Panel—4-Door Vehicles 


(2) If removed, install the tire stand-off on the left 
quarter trim panel. Tighten the retaining screws to 1 
N-m (11 in. lbs.) torque. 

(3) Position the quarter trim panel on the quarter 
panel and wheelhouse trim panel. Install and tighten 
the retaining screws to 1 N-m (11 in. lbs.) torque. 

(4) Position scuff plate on the carpet and cross sill, 
and install the retaining screws.Tighten the scuff 
plate screws to 1 N-m (11 in. lbs.) torque. 

(5) Position the quarter trim panel extension on 
the wheelhouse and quarter trim panels. Install the 
serrated retainers and retaining screws. Tighten the 
screws to 1 N-m (11 in. lbs.) torque. 

(6) Position the inner scuff plate on the door sill. 
Install the retaining screws and tighten to 1 N-m (11 
in. lbs.) torque. 


LIFTGATE PILLAR TRIM 


REMOVAL 

(1) Remove the retaining screws and the liftgate 
upper trim molding from the liftgate header. 

(2) Remove upper trim molding screws. 

(3) Remove the liftgate pillar trim screws (4dr 
vehicles) (Fig. 100). 

(4) Remove the liftgate pillar trim screws and 
detach spring steel clips (2dr vehicles). 

(5) Remove liftgate pillar trim. 


INSTALLATION | 

(1) Position the liftgate trim on the liftgate pillar 
and install the screws. 

(2) Install upper trim molding screws. 

(3) Position the liftgate upper trim molding on 
vehicle and install the screws. 
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Fig. 100 Liftgate Pillar Trim 
OUTER SCUFF PLATES 


REMOVAL 

(1) Remove the screws in the outer scuff plates 
(Fig. 101). 

(2) When removing the liftgate scuff plate, remove 
the liftgate latch striker. 
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Fig. 101 Outer Scuff Plates 


INSTALLATION 
(1) If necessary, install liftgate latch striker. 
(2) Install the screws in the outer scuff plates 


FRONT SHOULDER BELT/BUCKLE 

Inspect the front shoulder belts and _ buckles. 
Replace any belt that is either cut, frayed, torn or 
damaged in any way. Replace the shoulder belt if the 
retractor is damaged or inoperative. 
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REMOVAL AND INSTALLATION (Continued) 


REMOVAL 

(1) Slide the front seats all the way forward for 
access to the belt anchor bolt. 

(2) Disconnect the belt wire harness connector 
(Fig. 102). | 

(3) Remove the anchor bolt cover. 

(4) Remove the shoulder belt buckle anchor bolt 
with a Torx bit. 

(5) Remove the shoulder belt buckle from the 
transmission tunnel. 

(6) Remove the cap concealing the shoulder belt 
upper anchor bolt (Fig. 103) and (Fig. 104). 

(7) Use a Torx bit to remove the upper anchor bolt. 
Remove the support/guide washer. 

(8) Remove the inner scuff plate/trim panel from 
the door sill and remove the shoulder belt lower 
anchor bolt(s) with a Torx bit. 

(9) Remove the shoulder belt and the retractor. 
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Fig. 102 Front Shoulder Belt Buckles 


INSTALLATION 

(1) Position the shoulder belt retractor in the 
shield and install the lower anchor bolt with a Torx 
bit. : 

(2) Position the support/guide washer and shoulder 
belt upper anchor plate on the trim panel. Install the 
upper anchor bolt with a Torx bit. 

(3) Tighten the upper and lower anchor bolts to 41 
N-m (80 ft. lbs.) torque. 

(4) Install the door sill inner scuff plate/trim panel 
and install the cap over the upper anchor bolt. 

(5) Install the shoulder belt buckle and anchor 
bolt. Connect the wire harness connectors. Tighten 
the buckle anchor bolt to 41 N-m (80 ft. lbs.) torque. 

(6) Position the cover over the anchor bolt. 


REAR SHOULDER/LAP BELT/BUCKLE 


Inspect the rear shoulder/lap belts and buckles. 
Replace any belt that is either cut, frayed, torn or 
damaged in any way. Replace the shoulder belt if the 
retractor is damaged or inoperative. 
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Fig. 103 Front Shoulder Belt—2-Door Vehicles 
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Fig. 104 Front Shoulder Belt—4-Door Vehicles 


REMOVAL | 

(1) Pull the rear seat release strap and tilt the 
seat cushion forward. . 
_ (2) Remove the shoulder belt buckle and lap belt/ 
buckle anchor plate bolts from the floor panel (Fig. 
105). 

(3) Remove the shoulder belt lower anchor bolt. 

(4) Remove the quarter trim panel. If necessary, 
refer to the removal procedure. 
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REMOVAL AND INSTALLATION (Continued) 


(5) Remove the shoulder belt upper anchor bolt. 

(6) Remove the belt retractor support retaining 
screw from the rear quarter rail. 

(7) Remove the retractor and shoulder belt from 
the trim panel. 
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Fig. 105 Rear Seat Shoulder/Lap Belts and Buckles 


INSTALLATION 

(1) Position the shoulder belt buckle and the lap 
belt/buckle anchor plates on the floor panel. 

(2) Install the anchor bolts. Tighten the bolts to 37 
N-m (27 ft. lbs.) torque. 

(3) Position the shoulder belt at the roof rail and 
install the upper anchor bolt. Tighten the bolt to 37 
N-m (27 ft. lbs.) torque. 

(4) Route the shoulder belt through the quarter 
trim panel slot. Install the retractor support on the 
rear quarter rail. Tighten the screw to 5 N-m (45 in. 
Ibs.) torque. 

(5) Install the quarter trim panel. 

(6) Install the shoulder belt lower anchor bolt. 
Tighten the bolt to 37 N-m (27 ft. lbs.) torque. 

(7) Return the rear seat cushion to the normal 
position and engage the latch. 
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BUCKET SEAT 


REMOVAL | 
Bucket seat platforms are apesened to the floor 
panel with bolts ae 106). 
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Fig. 106 Bucket Seat—Power Seat 


(1) Remove seat frame bolts. 

(2) For power seat, disconnect wire harness con- 
nector. | 

(3) Separate seat from floor panel. 


INSTALLATION 

(1) Position seat on floor panel. 

(2) Install seat frame bolts. Tighten to 32 N-m (24 
ft-lbs) torque. 

(3) For power seats, eonanecl wire harness connec- 
tor. 


MINI-FLOOR CONSOLE 


REMOVAL | 

(1) Remove the transmission shift lever handle/ 
knob. For vehicles with automatic transmissions, 
remove shift handle by pulling handle upward. 

(2) For vehicles with a manual transmission, 
loosen the locknut and un-thread the shift knob from 
the shaft. 

(3) Remove the automatic transmission and trans- 
fer case shift indicator bezel by prying upward to 
release them. 

(4) Disconnect the lamp socket from the bezel. 

(5) Remove the console retaining screws. 

(6) Disconnect the wire harness connector. 

(7) Remove the mini-console from the transmission 
tunnel. | 


INSTALLATION — 
(1) Position the mini-console on the transmission 
tunnel, connect the wire harness connector and 


REMOVAL AND INSTALLATION (Continued) 


install the retaining screws. Tighten the screws to 1 
N-m (13 in. lbs.) torque. 

(2) Position the shift indicator bezel at the console 
and connect the lamp socket to the bezel. Install the 
bezel in the console. 

(3) Install the shift lever handle/knob. For auto- 
matic transmissions, push the handle downward 
until it is engaged. For manual transmissions, thread 
the knob onto the shaft and tighten the locknut. 


PARKING BRAKE HANDLE COVER 


REMOVAL 

(1) Detach the rear of the cover from the base and 
pivot it upward (Fig. 107). 

(2) Remove the retaining screws from the cover 
base. 

(3) Remove the trim cover from the from the floor. 
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Fig. 107 Park Brake Cover With Mini-Console 


INSTALLATION 

(1) Position the cover on the floor and install the 
retaining screws. 

(2) Pivot the cover to the closed position and 
engage the locking tab. 


FULL FLOOR CONSOLE 


REMOVAL 

(1) Remove the transmission shift lever handle/ 
knob. For automatic transmissions, pull the handle 
straight upward to remove it. For manual transmis- 
sions, loosen the locknut and un-thread the shift 
knob from the shaft. | 

(2) Remove the automatic transmission shift indi- 
cator bezel (Fig. 108). Remove the transfer case shift 
indicator bezel Gf equipped) or cover plate from the 
console. | 

(3) If equipped, insert a thin-blade tool under the 
edge of the outside mirror remote control switch and 
pry outward to detach it from the console. Disconnect 
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the wire harness connector from the switch (Fig. 
109). | 

(4) Remove the cover retaining screws and remove 
the cover from the console. 

(5) Remove the remainder of the console attaching 
screws from the brackets and disconnect the wire 
harness connector. 

(6) Separate the console floor air duct from the air 
outlet duct. 

(7) Remove the console and air duct from the floor. 

(8) Separate the floor air duct from the console. 

(9) Remove the retaining screws and detach the 
floor duct from the heater housing, if necessary. 

(10) Remove the console support brackets. 


NOTE: The brackets are attached directly to the 
floor panel below the carpet. 


INSTALLATION 

(1) Install the console support brackets, if 
removed. Tighten the screws to 1 N-m (11 in. lbs.) 
torque. | 

(2) Attach the floor duct to the heater housing, if 
removed. Tighten the screws to 1 N-m (11 in. lbs.) 
torque. 

(3) Attach the air duct to the console. 

(4) Position the console on the floor, attach the air 
duct to the air outlet duct, connect the wire harness 
connector and install the console retaining screws in 
the brackets. Tighten the screws to 1 N-m (11 in. 
Ibs.) torque. 

(5) Install the console cover and shift indicator 
bezels (or cover plate). Tighten the screws to 1 N-m 
(11 in. lbs.) torque. 

(6) If equipped: 

e Connect the wire harness connector to the out- 
side mirror remote control switch. 

e Insert the switch into the console hole. 

e Push inward to engage the retaining clips. 

(7) Install the shift lever handle/knob. 


REAR SEAT CUSHION 


REMOVAL 

(1) Disengage the seat cushion at the rear by pull- 
ing upward on the release strap (Fig. 110). | 

(2) Tilt the seat cushion forward. 

(3) Disengage the seat cushion latch with the 
release lever. Separate the right side latch and then 
the left side seat bracket from the floor anchor bolts, 
and remove the cushion from the vehicle (Fig. 111). 


INSTALLATION 
(1) Position the seat cushion in the vehicle. 
(2) Insert the left pivot in the anchor grommet. 
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Fig. 109 Outside Mirror Remote Control Switch 


(3) Force the right side latch onto the anchor bolt 
and pivot the seat cushion to the horizontal position. 


REAR SEATBACK | 


REMOVAL 

(1) Disengage the seat cushion at the rear by pill- 
ing upward on the release strap. 

(2) Tilt the seat cushion forward. 

(3) Remove the shoulder/lap belt, buckles from the 
elastic straps. P 

(4) Release the seatback intehs from fie vet 

(5) Remove the pivot bolts and the washers from 
the wheelhouse panel anchors (Fig. 112). | 

(6) Tilt the seatback forward, lift it ap Wwne and 
remove it from the vehicle. 
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Fig. 110 Seat Cushion Disengagement At Rear 
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Fig. 111 Rear Seat Cushion Removal/installation 


INSTALLATION 

(1) Position the seatback in the vehicle. 

(2) Install the pivot bolts and the washer—right 
side only. Tighten the bolts with 45 N-m (83 ft. lbs.) 
torque. 

(3) Engage the seatback latch with the striker. 

(4) Insert the shoulder/lap belt buckles in the elas- 
tic straps. 

(5) Pivot the seat cushion to the horizontal posi- 
tion and lock the it in-place by pressing firmly on the 
center of the cushion until the latch engages. 


FRONT CARPET/MAT 


REMOVAL 
(1) Remove the door sill inner scuff plates. 
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Fig. 112 Rear Seatback Removal/installation 


(2) Remove the front and rear seats (as applica- 
ble). | 

(3) As necessary, remove the trim panels and 
moldings. | 

(4) Remove all other interfering components. 

(5) Remove the carpet and mat from the floor 
panel (Fig. 113). 
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Fig. 113 Front Carpet and Mat 


INSTALLATION 
(1) Position the carpet and mat on the floor panel. 
(2) Install all the components that were removed 
to facilitate carpet/mat removal. 
(3) Install the trim panels and moldings. 
(4) Install the door sill inner scuff plates. 
(5) Install the front and rear seats (as applicable). 


REAR CARPET/MAT 


REMOVAL 

(1) Remove the liftgate latch striker and _ scuff 
plate (Fig. 114). 

(2) Drill-out the retaining rivet heads and remove 
the cargo tie-down footman loops from the carpet. 
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REMOVAL AND INSTALLATION (Continued) 


(3) As necessary, remove the trim panels and 
moldings. 

(4) Remove the all other interfering components. 

(5) Remove the carpet and mat from the floor 
panel. 

(6) If necessary, remove die skid strips from the 
carpet (Fig. 115). 

(7) If necessary, remove the insulation from the 
wheelhouse (Fig. 116). 
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Fig. 114 Liftgate Latch Striker and Scuff Plate 
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Fig. 115 Rear Carpet Skid Strips 


INSTALLATION 
(1) If removed, install the skid strips on the car- 
pet. 
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Fig. 116 Wheelhouse Insulation 


(2) If removed, install the insulation on the wheel- 
houses. 

(3) Position the mat on the floor panel. 

(4) Position the carpet on the mat. 

(5) Install all the components that were removed 
to facilitate carpet and mat removal. 

(6) Install the trim panels and moldings. 

(7) Install the cargo tie-down footman loops on a the 
carpet with replacement rivets. 

(8) Install the liftgate scuff plate and latch striker. 


REARVIEW MIRROR 


REMOVAL 

(1) Loosen the mirror base setscrew (Fig. 117). 

(2) Slide the mirror base upward and off the 
bracket. 


INSTALLATION 

(1) Position the mirror base at the bracket and 
slide it downward onto the support bracket. 

(2) Tighten the setscrew securely. 


REARVIEW MIRROR SUPPORT BRACKET 


INSTALLATION 
(1) Mark the position for the mirror bracket on the 
outside of the windshield glass with a wax pencil. 
(2) Clean the bracket contact area on the glass. 
Use a mild powdered cleanser on a cloth saturated 
with isopropyl (rubbing) alcohol. Final clean the glass 
with a paper dampened with alcohol. 
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REMOVAL AND INSTALLATION (Continued) 
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| Fig. 117 Rearview Mirror 


(8) Sand the surface on the support bracket with 
fine grit sandpaper. Wipe the bracket surface clean 
with a paper towel. 

(4) Apply accelerator to the surface on the bracket 
according to the following instructions: 

e Crush the vial to saturate the felt applicator. 

e Remove the paper sleeve. 

e Apply accelerator to the contact surface on the 
bracket. 

e Allow the accelerator to dry for five minutes. 

e Do not touch the bracket contact surface after 
the accelerator has been applied. 

(5) Apply adhesive accelerator to the Brice con- 
tact surface on the windshield glass. Allow the accel- 
erator to dry for one minute. Do not touch the glass 
contact surface after the accelerator has been 
applied. 

(6) Install the bracket according to the following 
instructions: 

e Apply one drop of adhesive at the center of the 
bracket contact surface on the windshield glass. 

e Apply an even coat of adhesive to the contact 
surface on the bracket. 

e Align the bracket with the marked Position on 
the windshield glass. 

e Press and hold the bracket in place for at least 
one minute. 


NOTE: Verify that the mirror support bracket is cor- 
rectly aligned because the adhesive will cure rap- 
idly. 


(7) Allow the adhesive to cure for 8-10 minutes. 
Remove any excess adhesive with an alcohol-damp- 
ened cloth. 

(8) Allow the adhesive to cure for an additional 
8-10 minutes before installing the mirror. 
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SUNVISORS 


REMOVAL 

(1) Remove the screws that attach the sunvisor 
arm support bracket to the headliner and the root 
panel (Fig. 118). 

(2) Detach the sunvisor from the support clip. 

(3) Remove the sunvisor from the vehicle. 

(4) Remove the retaining screw and support clip. 


VEHICLE 
_ ROOF 


HEADLINER 


HEADLINER 











SUN VISOR 
ARM 
SUPPORT | 
BRACKET 


SUN VISOR 


SCREW J9123-32 


Fig. 118 Sunvisor Removal/installation 


INSTALLATION 

(1) Install the support bracket and the retaining 
screw. Tighten the screw to 1 N-m (9 in. lbs.) torque. 

(2) Position the sunvisor in the support clip and 
align the arm support bracket holes with the head- 
liner holes. 

(3) Install the screws that attach the sunvisor arm 
support bracket to the headliner and the roof panel. 
Tighten the screws to 4 N-m (85 in. lbs.) torque. 


HEADLINER 


The upper trim moldings and the headliner are 
attached to the roof rail with a combination of 
screws, velcro strips, clip retainers and rail retainers 
(Fig. 119). 

To remove a headliner, all of the upper trim mold- 
ings must be removed from the perimeter of the 
headliner along with (as applicable): 

e Assist handles. 

Sunvisors. 

Dome/cargo lamps. 

Overhead console. 

Keyless entry receiver module. 

Sound bar. | 
All other attached/overlapping components. 

Refer to the appropriate removal and installation 
procedure locate in this section or in Group 8, Elec- 
trical. 


XJ — 


REMOVAL AND INSTALLATION (Continued) 
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Fig. 119 Headliner Trim Moldings 
REMOVAL 


CAUTION: The headliner is a one-piece, molded 
component. It has limited flexibility and must not be 
bent during removal/installation. 


(1) Remove the upper trim moldings from the 
perimeter of the headliner (Fig. 120). 

(2) Ensure that all the retainer clips, screws and 
Velcro strips are disengaged before removing the 
headliner. 


ROOF 
RAIL SPACER 


ROOF RAIL SPACER 





SCREW J9223-146 


Fig. 120 Upper Trim Molding—4-Door 


INSTALLATION 

(1) When installing a headliner, ensure that the 
retainer clips and rails are installed (Fig. 121). 

(2) Install the upper trim moldings around the 
perimeter of the headliner. Tighten the retaining 
screws to 1 N-m (11 in. lbs.) torque. 

(3) As applicable, install: 

e Assist handles. 

e Sunvisors. 

e Dome/cargo lamps. 

e Overhead console. 
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e Keyless entry receiver module. 
e Sound bar. 
e All other attached/overlapping components. 


CLIP 





RETAINER 


(LEFT SIDE) J9223-145 


Fig. 121 Headliner Retainer Clip and Retainer Rail 
LIFTGATE TRIM PANEL 


REMOVAL 

(1) Remove the screws that attach the liftgate trim 
panel upper sides to the liftgate. 

(2) Use a trim stick to detach the panel retainers 
from the liftgate. 

(3) Remove the trim panel from the liftgate. 


INSTALLATION 

(1) Position the trim panel on liftgate. 

(2) Align the trim panel retainers with the holes in 
the liftgate inner panel and force the trim panel 
inward. 

(3) Install the screws to attach the liftgate trim 
panel upper sides to the liftgate. 


LIFTGATE 
REMOVAL 


WARNING: DO NOT DISCONNECT THE SUPPORT 
ROD CYLINDERS WITH THE LIFTGATE CLOSED. 
THE SUPPORT ROD PISTONS ARE OPERATED BY 
HIGH PRESSURE GAS. THIS COULD CAUSE DAM- 
AGE AND/OR PERSONAL INJURY IF THEY ARE 
REMOVED WHILE PISTONS ARE COMPRESSED. 


(1) Open the liftgate. 

(2) Remove the liftgate trim panel (Fig. 122). 

(3) Remove the retainer clips that secure the sup- 
port rod cylinders to the ball studs (Fig. 123). 

(4) Remove the support rod cylinders from the ball 
studs. 

(5) Remove the screws and the wire harness trim 
cover from the liftgate header (Fig. 124). 
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REMOVAL AND INSTALLATION (Continued) 


(6) Disconnect the connectors and remove the wire HEADER “GROMMET LIFTGATE 
harness from the liftgate. PANEL s | 
(7) Remove the hinge-to-liftgate screws. 
(8) Remove the liftgate from the vehicle. 


TRIM 
RETAINER = LIFTGATE 










RIVET = 
HEADER 
PANEL J9223-208 
SCREW y? y.. = PUSH-IN Fig. 124 Liftgate Wire Harness Trim Cover 
FASTENER (6) Position the wire harness trim cover on the 
a Sar 19523-70 header and install the screws. Tighten the screws to 


1 N-m (11 in-lbs) torque. 
(7) Install the trim panel. 


LIFTGATE HINGE 


REMOVAL 

It is not necessary to remove the liftgate to replace 
one or both hinges. 

(1) Remove the liftgate (headliner) upper trim 
molding. 

(2) Remove the hinge-to-roof panel nuts (Fig. 125). 

(3) Remove the _ hinge-to-liftgate screws and 
remove the hinge from the liftgate (Fig. 126). 


- Fig. 122 Liftgate Trim Panel 


RETAINER 
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a a = \ te 
| SS J8923-65 \- ra 
Fig. 123 Support Rod Retainer Clip 

INSTALLATION = —™ | 
(1) Position and support the liftgate at the opening 


in the body and install the hinge-to-liftgate screws. 


(2) Adjust the liftgate to fit properly in the body ; ee | - " 
opening. Refer to Liftgate Adjustment. Fig. 125 Liftgate Hinge-To-Roof Panel Nuts 


(3) Tighten the hinge-to-liftgate screws to 9 N-m (7 INSTALLATION 





HINGE-TO-ROOF PANEL 
NUTS 


J8923-67 


ft-lbs) torque. = (1) Position the gaskets, shim and hinge on the 
(4) Connect the liftgate rod cylinders to the ball liftgate and the roof panel (Fig. 127). 

studs and install the rod cylinder retainer clips. ~ (2) Install and tighten hinge-to-roof panel nuts to 
(5) Insert and connect the wire harness connectors. 9 N-m (7 ft-lbs) torque. 


(3) Install the liftgate-to-hinge screws. Tighten 
screws to 9 N-m (7 ft-lbs) torque. 
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REMOVAL AND INSTALLATION (Continued) 


RIGHT 
HINGE 





UIFTGATE 


J9223-147 


Fig. 126 Liftgate Hinges 


(4) Install the liftgate (headliner) upper trim mold- 
ing. 


HINGE 
KE, — 


GASKET 


J9423-109 


Fig. 127 Liftgate Hinge, Gaskets and Shim 
LIFTGATE SUPPORT ROD CYLINDER 


REMOVAL 


WARNING: DO NOT REMOVE A SUPPORT ROD 
CYLINDER WITH THE LIFTGATE CLOSED. EACH 
SUPPORT ROD PISTON IS OPERATED BY HIGH 
PRESSURE GAS. IT CAN CAUSE DAMAGE AND/OR 
PERSONAL INJURY IF IT IS REMOVED WITH THE 
PISTON COMPRESSED. DO NOT ATTEMPT TO DIS- 
ASSEMBLE OR REPAIR A SUPPORT ROD CYLIN- 
DER. | 


(1) Open the liftgate. 

(2) Support the liftgate in the open position. 

(3) Remove the clips that attach the support rod 
and cylinder to the ball studs (Fig. 128). 

(4) Disconnect the support rod and cylinder from 
the ball studs and remove the cylinder from vehicle. 
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Fig. 128 Support Rod Retainer Clip 


INSTALLATION 

(1) Connect the replacement support rod and cylin- 
der to the ball studs. | 

(2) Secure the support rod and cylinder to the ball 
studs with the retainer clips. 

(3) Remove the support from the liftgate and test 
the operation of the support rod. 


LIFTGATE SUPPORT ROD BALL STUD 


REMOVAL 

(1) Open the liftgate. 

(2) Support the liftgate in the open position. 

(3) Remove the retainer clip that attaches the sup- 
port rod and cylinder to the ball stud. 

(4) Disconnect the support rod from the ball stud. 

(5) Remove the ball stud from the liftgate with a 
T-30 Torx-head socket wrench (Fig. 129). 


INSTALLATION : | 

(1) Install the replacement ball stud in the liftgate 
with a T-30 Torx-head socket wrench. Tighten the 
ball stud to 7 N-m (62 in-lbs) torque. 

(2) Connect the support rod to the ball stud. 

(3) Secure the support rod to the ball stud with 
the clip. 

(4) Remove the support from the liftgate and test 
the operation of support rod. 


LIFTGATE OUTSIDE HANDLE 

The outside handle is incorporated in the liftgate 
lock cylinder. Refer to the Liftgate Lock Cylinder | 
Removal/Installation procedure for service proce- 
dures. 
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REMOVAL AND INSTALLATION (Continued) 


REINFORCEMENT LIFTGATE 
PLATE | 






BALL STUD J9223-155 


Fig. 129 Support Rod Ball Studs 
LIFTGATE LOCK CYLINDER 


REMOVAL 

(1) Raise the liftgate and remove liftgate trim 
panel. 

(2) Remove the lock cylinder retainer clip (Fig. 
130). 

(3) Remove the key lock cylinder. 


LIFTGATE 


GASKET 


RETAINER 
LIFT 
HANDLE 






KEYLOCK 
CYLINDER 


(PUSH BUTTON) J9123-371 


Fig. 130 Liftgate Lock Cylinder 


INSTALLATION — 
(1) Position the lock cylinder in the liftgate. 
(2) Secure the lock cylinder with the retainer clip. 
(3) Install the liftgate trim panel. 


LIFTGATE LATCH 


REMOVAL 
(1) Raise the liftgate and remove the trim panel. 
(2) Remove the latch screws (Fig. 131). 
(3) Disconnect the rod from the latch (Fig. 132). 
(4) Remove the latch from the liftgate. 
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Fig. 132 Latch and Key Lock Cylinder 


INSTALLATION 

(1) Position the latch in the liftgate. 

(2) Connect the latch rod. 

(3) Install and tighten the latch screws to 12 N-m 
(110 in-lbs) torque. 

(4) Install liftgate trim panel. 
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REMOVAL AND INSTALLATION (Continued) | 


LIFTGATE LATCH STRIKER 


REMOVAL 


(1) Remove nuts attaching striker to floor pan 


(Fig. 133). : 
(2) Separate striker from vehicle. 


STRIKER 





RETAINER 


PLATE : 


8031e838 


Fig. 133 Liftgagte Striker 


INSTALLATION | 

(1) Position striker on vehicle. 

(2) Install nuts. Tighten nuts to 16 N-m (22 ft. 
lbs.) torque. 


LIFTGATE WEATHERSTRIP 


REMOVAL | | 

(1) Pull the seal away from the flange around the 
perimeter of liftgate opening and remove it. 

(2) Clean the flange as necessary. 


INSTALLATION 

(1) Position weatherstrip seal in the opening with 
the left end of the seal at the opening centerline. 
Install the seal in a clockwise direction. 

(2) Move to the left and mate the seal with the 
bottom-left flange (Fig. 134). 

(3) Move upward and mate the seal with the left- 
side flange. 

(4) Move to the right and mate the seal with the 
top-left roof flange. 

(5) Seat the installed part of the seal with a roller. 
Move the roller from the left-bottom end of seal to 
the top-left half of the seal. 

(6) Move to the right and mate the seal with the 
top-right roof flange. ee, 

(7) Move downward and mate the seal with the 
right-side flange. , 

(8) Move to the left and mate the seal with the 
bottom-right flange. 

(9) Center and butt seal the ends together at the 
centerline. 


(10) Seat the remaining part of the seal with a 
roller. Move the roller the from top-left half of the 
seal to the right-bottom end of the seal. 
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Fig. 134 Liftgate Weatherstrip Installation 
REAR WHEELHOUSE FLARES AND LINERS 


REMOVAL 

(1) Remove the flare and liner lower screws (Fig. 
135). 

(2) Remove the nuts that attach the liner to the 
wheelhouse. 

(3) Remove the liner from the wheelhouse. 

(4) Remove the push-nuts that attach the flare 
retainers to the wheelhouse (Fig. 136). 

(5) Remove the flare and retainers from the wheel- 
house. 






QUARTER § 
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Fig. 135 Rear Wheelhouse Liner 
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Fig. 136 Rear Wheel Opening Flare 


INSTALLATION 

(1) Position the flare and retainers at the wheel- 
house. 

(2) Install the push-nuts to attach the flare retain- 
ers to the wheelhouse. 

(3) Position the liner in the wheelhouse. 

(4) Install the nuts to attach the liner to the 
wheelhouse and flare retainers. 

(5) Install the flare and liner lower screws. 
Tighten the screws to 1 N-m (13 in-lbs) torque. 


QUARTER VENT WINDOW 


REMOVAL 

(1) Remove the vent window handle retaining pin 
and nut (Fig. 137). 

(2) Remove the hinge-to-glass screws and remove 
the window glass. If glass adheres to the hinges, 
remove the glass by carefully pushing out hinge 
screw inserts. 


INSTALLATION 

(1) Position the vent window glass at the hinges 
and install the screws. 

(2) Install the handle, pin and nut. 

(3) Test the vent window for water leaks. 


QUARTER WINDOW APPLIQUE 


REMOVAL 

(1) Remove nuts from inside vehicle (Fig. 138). 

(2) Using a trim sick or equivalant, carefully pry 
the applique the from panel. 


INSTALLATION 
(1) Position the replacement applique the on panel 
and install the nuts. | 
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Fig. 137 Vent Window Handle Removal/installation 
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Fig. 138 Quarter Window Applique and Drip Molding 
DRIP RAIL MOLDING 


REMOVAL 

(1) Pry the clips from the roof flange. 

(2) Remove the clips and molding from the roof 
flange (Fig. 138). 

(3) Remove the remaining sealant and clean the 
roof flange. 

(1) Pry the clips from the roof flange. 
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REMOVAL AND INSTALLATION (Continued) 


(2) Remove the clips and molding from the roof 
flange (Fig. 138). 

(3) Remove the remaining sealant and clean the 
roof flange. 


INSTALLATION | | 
(1) Position the drip rail molding with clips at the 
roof flange and force the clips onto the roof flange. 
(2) Apply sealant to the inner side of the molding 
to seal the roof flange. 


LUGGAGE RACK 


REMOVAL 
(1) Remove the slide rail screws (Fig. 139). 
(2) Remove the luggage rack from the roof. 


NOTE: The skid strips are attached to the roof 
panel with adhesive. 


(3) Loosen each skid strip with a heat gun. 

(4) Lift one edge of each skid strip with a putty 
knife and peel it from the roof panel. 

(5) Remove the original adhesive from the roof 
with an adhesive removal solution. 

(6) If the original skid strips are installed, remove 
all the original adhesive from them. 


CROSS RAIL 


CROSS RAIL 
ADJUSTMENT 
SIDE RELEASE BUTTON 





RIVET-NUT J9223-97 


Fig. 139 Luggage Rack 


INSTALLATION 

(1) Install 3M 06379 double-sided tape, or an 
equivalent on skid strips. 

(2) Remove the backing from the double-sided 
tape, align each skid strip on the roof, and position it 
on the roof panel. 

(3) Verify that each skid strip is properly aligned. 

(4) Press each skid strip onto the roof panel with a 
roller (or use hand pressure). 


NOTE: To prevent water leaks, apply 3M Drip-Chek 
Sealant, or equivalent. 
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(5) Position the luggage rack on the roof with the 
screw holes aligned. 

(6) Install and tighten the slide rail screws to 3 
N-m (28 in-lbs) torque. 


ADJUSTMENTS 


HOOD 


The hood bolt holes are elongated for fore and aft 
and side-to-side adjustment. 

(1) If hood is low to the cowl panel, insert shims 
between the hinge and hood at the rear hinge bolts. 

(2) Adjust the hood bumper (Fig. 140) in or out to 
provide proper hood-to-fender height alignment. 

(3) Adjust the hood strikers (Fig. 141) with shims 
as necessary. Tighten the screws to 22 N-m (16 ft-lbs) 
torque after adjustment. 

(4) Align each latch and striker so that the striker 
enters latch squarely. 


HOOD LATCH STRIKER 
REINFORCEMENT 
PANEL 










HOOD BUMPER 


J9223-75 


Fig. 140 Hood Bumper 
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Fig. 141 Hood Latch Striker 
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ADJUSTMENTS (Continued) 
DOOR 


IN AND OUT—MINOR ADJUSTMENT 

(1) Loosen the latch striker. 

(2) Tap the latch striker inward if ihe sdeleot charac- 
ter line is outboard of the body character line or tap 
the latch striker outward if the door character line is 
inboard of the body character line. 

(3) Inspect alignment. If correct, tighten striker 
with 71 N-m (52 ft. Ibs.) torque.* — 


UP AND DOWN—MINOR ADJUSTMENT 

(1) Loosen the latch striker. 

(2) Tap the latch striker downward if the door 
character line is higher than the body character line 
or tap the latch striker upward if the door character 
line is lower than the body character line. 

(3) Inspect alignment. If correct, tighten striker 
with 71 N-m (52 ft. Ibs.) torque.* 
~ * The center line of the striker anti-snag tab must 
be horizontal (plus or minus 6 mm). 


ALIGNMENT MAJOR—ADJUSTMENT 

Adjustment for alignment of the door is made by 
installing shims between hinge plates and door face 
me 142). | 









HINGE 
PLATES 


J8923-32 


Fig. 142 Door Adjustment Shims 
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_ (1) If not loosened, loosen the door hinge bolts. 

(2) Add or remove shims as necessary to obtain 
the best. door fit. 

(3) Tighten door hinge bolts ie 35 N-m (26 ft-lbs) 
torque after adjustment is completed. 

(4) Apply general purpose sealant around the door 
hinges/door face mating area. 


DOOR LATCH ADJUSTMENT 

(1) Remove the access hole plug from the latch 
face (Fig. 143). | 

(2) Insert a 5/32-inch wrench through the hole and 
into the latch release lever adjustment screw and 
loosen. 

(3) Press and release the outside door handle latch 
release button several times. | 

(4) Release the button and tighten adjustment 
screw to 3 N-m (380 in-lbs) torque. | 

(5) Test the release handle button and key lock 
cylinder for proper latch release. | 

(6) Install the door waterdam and trim panel. 
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Fig. 143 Door Latch Adjustment 
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LIFTGATE 


The position of the liftgate can be adjusted upward 
or downward, and inward or outward by the use of 
hinge shims. The liftgate stop bumpers must also be 
adjusted if liftgate hinges are adjusted. The inward/ 
outward position of each stop bumper is adjusted by 
the use of shims 
(1) To move the position of the liftgate inward or 
outward, remove or add shims between the hinge- 
halves and liftgate (Fig. 144). 

(2) To move the position of the liftgate upward or 
downward, remove or add shims between the hinge- 
halves and roof panel. 

(3) To move the position of liftgate stop bumpers 
inward or outward, remove or add shims between the 
stop bumper screws and anchors. 
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Fig. 144 Liftgate Adjustment Shims 


23-68 BODY XJ 


SPECIFICATIONS 
BODY LUBRICANTS 
[DoorLatches SS 






LUBRICANT 
Multi-Purpose Grease NLGI GC-LB_ | 
| (Water Resistant) (1) : 
| Hood Latch, Release Mechanism & As Required | Multi-Purpose Grease NLGI GC-LB 2 | 
Safety Latch | (When Performing Other | EP (2) 
Underhood Service) 


[Hood Hinges | As Required =| Engine Ol) 
| Seat Track & Release Mechanism As Required | Multi-Purpose Grease NLGI GC-LB 2 
EP (2) : 
| Liftgate Hinge As Required Multi-Purpose Grease NLGI GC-LB 2. 
2 | EP (2) | 
P ( 


Liftgate Support Arms As Required Engine Oil | 
Liftgate Latches As Required White Spray Lubricant (3) 







| SERVICE INTERVAL. | 


As Required 7 









Liftgate Release Handle (Pivot & Slide | As Required > 6 Multi-Purpose Grease NLGI GC-LB 2 
Contact Surfaces) EP (2) 
Window System Components As Required White Spray Lubricant (3) 


Lock Cylinders Lock Cylinder Lubricant (4) 


Parking Brake Mechanism As Required Multi-Purpose Grease NLGI GC-LB 2 
EP (1) 


1 = Mopar Wheel Bearing Grease (High a 







Temp) | 
2 = Mopar Multi-Mileage Lubricant 
3 = Mopar Spray White Lube 

4 = Mopar Lock Cylinder Lubricant 


SPECIAL TOOLS 
BODY 
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GENERAL INFORMATION 
HEATER AND AIR CONDITIONER 


All vehicles are equipped with a common heater- 
A/C housing assembly. The system combines air con- 
ditioning, heating, and ventilating capabilities in a 
single unit housing mounted under the instrument 
panel. On heater-only systems, the evaporator coil is 
omitted. 


LOW/HIGH PRESSURE CUT-OFF SWITCH .... 19 


REFRIGERANT SYSTEM LEAKS ............ 20 
REFRIGERANT SYSTEM SIGHT GLASS ...... 19 
VACUUM SYSTEM ................00006. 16 
SERVICE PROCEDURES : 
REFRIGERANT OIL LEVEL ................ 21 
REFRIGERANT RECOVERY ................ 20 
REFRIGERANT SYSTEM CHARGE .......... 21 
REFRIGERANT SYSTEM EVACUATE......... 21 
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The heater and optional air conditioner are blend- 
air type systems. In a blend-air system, a blend-air 
door controls the amount of fresh air (or cooled air 
from the evaporator on models with air conditioning) 
is allowed to flow over the heater core. A temperature 
control lever on the heater-A/C control panel deter- 
mines discharge air temperature by moving a cable, 
which operates the blend-air door. This allows man- 
ual control of the output air temperature. Vacuum 
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motors are used to actuate and position the remain- 
ing doors in the system. All models use a vacuum-ac- 
tuated water valve to control whether engine coolant 
flows through, or by-passes, the heater core. 

The air conditioner for all models is designed for 
the use of non-CFC, R-134a, refrigerant. This air con- 
ditioning system uses an expansion valve to meter 
refrigerant flow to the evaporator coil. 

Both the heater-only and the heater-A/C housings 
consist of two basic parts: 

e Blower and air inlet unit 

e Air distribution unit 

These units may be removed separately from under 
the instrument panel for service. 


HEATER AND AIR CONDITIONER CONTROLS 


Both the heater and heater-A/C systems use a com- 
bination of mechanical, electrical, and vacuum con- 
trols. These controls provide the vehicle operator 
with a number of setting options to help control the 
climate and comfort within the vehicle. Refer to the 
Owner’s Manual for more information on the sug- 
gested operation and use of these controls. 


TEMPERATURE CONTROL LEVER 

A temperature control lever actuates a cable that 
positions the blend air door in the heater-A/C hous- 
ing to provide a variety of output air temperatures, 
from Cool to Warm. The temperature control lever 
controls the discharge air temperature in all modes, 
except when the mode control switch lever is in the 
Off position. In the Off position the vacuum-operated 
water valve is closed, preventing engine coolant from 
circulating in the heater core. 


BLOWER MOTOR SWITCH 

Multiple blower motor speeds are provided through 
the toggle-type blower motor switch and the blower 
motor resistors. When the ignition switch is in the 
On position, and the heater or heater-A/C mode con- 
trol switch lever is in any position except Off, power 
is supplied to the blower motor switches. The blower 
motor can only be turned off by selecting Off with the 
mode control switch lever. Refer to 8W-42 - Air Con- 
ditioning/Heater in Group 8W - Wiring Diagrams for 
circuit descriptions and diagrams. 


MODE CONTROL SWITCH 

The vacuum and electrical heater and heater-A/C 
system modes are controlled by a mode control 
switch. Heater-only units use a 5-position switch, 
while heater-A/C units use a 7-position switch. The 
vacuum portion of the switch controls the water 
valve and all doors in the unit except the tempera- 
ture control (blend air) door. The electrical portion of 
the switch controls the compressor clutch (if 
equipped), and the blower motor switch operation. 
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Following are descriptions of the vacuum and electri- 
cal logic for each mode. 


OFF 


On heater-only models, all doors and the water 
valve are closed. The blower motor electrical circuit 
is open. 

On models with air conditioning, the recirculation 
air door is closed to outside air, and open to recircu- 
lating air. The mode (panel) door is in the A/C posi- 
tion. The heat/defrost door is in the defrost position. 
The vacuum water valve is closed, preventing the 
flow of engine coolant through the heater core. No air 
flows through the unit and the compressor is idle 
because the blower and compressor clutch electrical 
circuits are open. 


MAX (A/C) 

This mode is only available on models with the 
optional air conditioner. When the mode lever is in 
this position, the compressor clutch and blower elec- 
trical circuits are closed. Air from inside the vehicle 
is recirculated through the system and discharged 
through the A/C (panel) outlets. A portion of the air 
bleeds through the floor outlets. This mode should 
only be used to rapidly cool down the vehicle in 
exceptionally hot and humid weather. The tempera- 
ture control lever should be placed in the full Cool 
position, for best results. The water valve remains 
closed when the temperature control lever is in the 
full Cool position. 


NORM (A/C) 

This mode is only available on models with the 
optional air conditioner. When the mode lever is in 
this position, the compressor clutch and blower elec- 
trical circuits are closed. Outside air is circulated 
through the system and discharged through the A/C 
(panel) outlets. A portion of the air bleeds through 
the floor outlets. The water valve opens when the 
temperature control lever is moved about 1/2-inch 
towards the right (Warm) position. This allows 
reheat or temperature modulation of the cold air 
from the evaporator. | | 


BI-LEVEL 


When the mode lever is in this position, the com- 
pressor clutch Gf equipped) and blower electrical cir- 
cuits are closed. Outside air is circulated through the 
system and discharged through the A/C (panel) and 
floor outlets. The water valve opens when the tem- 
perature control lever is moved about 1/2-inch 
towards the right (Warm) position. This allows 
reheat or temperature modulation of the cold air 
from the evaporator. 
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VENT 


When the mode lever is in this position, the com- 
pressor clutch electrical circuit Gif equipped) is open, 
and the blower electrical circuit is closed. Outside air 
is circulated through the system and discharged 
through the A/C (panel) outlets. On vehicles with air 
conditioning, a portion of the air bleeds through the 
floor outlets. The water valve opens when the tem- 
perature control lever is moved about 1/2-inch 
towards the right (Warm). position. This allows 
reheat or temperature modulation of the cold air 
from the evaporator. 


HEAT 


In this mode, outside air flows through the unit. 
The panel door is closed, the floor door is open, and a 
small amount of air bleeds through the defroster out- 
lets. The water valve is open. The blower electrical 
circuit is closed, and the compressor clutch circuit (if 
equipped) is open. 


DEFROST 


In this mode, outside air flows through the unit. 
The panel door is closed, the defrost door is open. On 
vehicles with air conditioning, a small amount of air 
bleeds through the floor outlets. The compressor 
clutch circuit (if equipped) and blower electrical cir- 
cuits are closed in the defrost mode. 


SERVICE WARNINGS AND PRECAUTIONS 


WARNING: THE AIR CONDITIONING SYSTEM CON- 
TAINS REFRIGERANT UNDER HIGH PRESSURE. 


SEVERE PERSONAL INJURY MAY RESULT FROM > 


IMPROPER SERVICE PROCEDURES. REPAIRS 
SHOULD ONLY BE PERFORMED BY QUALIFIED 
SERVICE PERSONNEL. 

e AVOID BREATHING THE REFRIGERANT AND 
REFRIGERANT OIL VAPOR OR MIST. EXPOSURE 
MAY IRRITATE EYES, NOSE, AND/OR THROAT. 
WEAR EYE PROTECTION WHEN SERVICING THE 
AIR CONDITIONING REFRIGERANT SYSTEM. SERI- 
OUS EYE INJURY CAN RESULT FROM DIRECT 
CONTACT WITH THE REFRIGERANT. IF EYE CON- 
TACT IS MADE, SEEK MEDICAL ATTENTION IMME- 
DIATELY. 

e DO NOT EXPOSE THE REFRIGERANT TO 
OPEN FLAME. POISONOUS GAS IS CREATED 
WHEN REFRIGERANT IS BURNED. AN ELEC- 
TRONIC LEAK DETECTOR IS RECOMMENDED. 

e IF ACCIDENTAL SYSTEM DISCHARGE 
OCCURS, VENTILATE THE WORK AREA BEFORE 
RESUMING SERVICE. LARGE AMOUNTS OF 
REFRIGERANT RELEASED IN A CLOSED WORK 
AREA WILL DISPLACE THE OXYGEN AND CAUSE 
SUFFOCATION. 
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_e@ THE EVAPORATION RATE OF R-134a REFRIG- 


~ERANT AT AVERAGE TEMPERATURE AND ALLTI- 


TUDE IS EXTREMELY HIGH. AS A_ RESULT, 
ANYTHING THAT COMES IN CONTACT WITH THE 
REFRIGERANT WILL FREEZE. ALWAYS PROTECT 
THE SKIN OR DELICATE OBJECTS FROM DIRECT 
CONTACT WITH THE REFRIGERANT. 

e THE R-134a SERVICE EQUIPMENT OR THE 
VEHICLE REFRIGERANT SYSTEM SHOULD NOT BE 
PRESSURE TESTED OR LEAK TESTED WITH COM- 
PRESSED AIR. SOME MIXTURES OF AIR AND 
R-134a HAVE BEEN SHOWN TO BE COMBUSTIBLE 
AT ELEVATED PRESSURES. THESE MIXTURES ARE 
POTENTIALLY DANGEROUS, AND MAY RESULT IN 
FIRE OR EXPLOSION CAUSING INJURY OR PROP-. 
ERTY DAMAGE. 


CAUTION: Liquid refrigerant is corrosive to metal 
surfaces. Follow the operating instructions supplied 
with equipment being used. 

e Never add R-12 to a refrigerant eyelet 
designed to use R-134a. Damage to the system will 
result. 

e R-12 refrigerant oil must not be mixed with the 
R-134a refrigerant oil. They are not compatible. 

e Do not use R-12 equipment or parts on the 
R-134a system. Damage to the system will result. 

e Do not over-charge the refrigerant system. This 
will cause excessive compressor head pressure 
and can cause noise and system failure. 


In addition to the warnings and cautions listed 
above, the following precautions must also be 
observed whenever servicing the air conditioning sys- 
tem: 7 . 

e Recover the refrigerant before opening any fit- 
ting or connection. Open the fittings with caution 
even after the system has been discharged. Never 
open or loosen a connection before recovering the 
refrigerant. | 

e The refrigerant system must always be evacu- 


_ ated before charging. . 


e Do not open the refrigerant system or uncap a 
replacement component until you are ready to service 
the system. This ere contamination in the 
system. 

e Before disconnecting a component, lean the out- 
side of the fittings thoroughly to prevent contamina- 
tion from entering the refrigerant system. 

e Immediately after disconnecting a component 
from the refrigerant system, seal the open fittings 
with a cap or plug. 

e Before connecting an open refrigerant fitting, 
always install a new seal or gasket. Coat the fitting 
and seal with clean refrigerant oil before connecting. 
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e Do not remove the sealing caps from a replace- 
ment component until ready to install it. 

e When installing a refrigerant line, avoid sharp 
bends. Position the lines away from the exhaust, or 
any sharp edges which may chafe the line. 

e Tighten fittings only to the specified torque. The 


aluminum fittings used in the refrigerant system will 


not tolerate over-tightening. 

e When disconnecting a fitting, use a wrench on 
both halves of the fittings This will prevent twisting 
of the refrigerant lines or tubes. 

e Refrigerant oil will absorb moisture from the 
atmosphere, if left uncapped. Do not open a container 
of oil until you are ready to use it. Install the cap 
immediately after using. Store the oil only in a clean 
moisture-free container. 

e Keep service tools and the work area clean. Con- 


tamination of the refrigerant system through careless 


work habits must be avoided. 


COOLING SYSTEM REQUIREMENTS 

- To maintain the performance level of the heating- 
air conditioning system, the engine cooling system 
must be properly maintained. 

The use of a bug screen is not recommended. Any 
obstructions in front of the radiator or condenser will 
reduce the performance of the air conditioning and 
engine cooling systems. 


COOLANT PRECAUTIONS 


WARNING: ANTIFREEZE IS AN ETHYLENE GLYCOL 


BASED COOLANT AND IS HARMFUL IF SWAL- 
LOWED OR INHALED. IF SWALLOWED, DRINK 
TWO GLASSES OF WATER AND INDUCE VOMIT- 
ING. IF INHALED, MOVE TO A FRESH AIR AREA. 
SEEK MEDICAL ATTENTION IMMEDIATELY. 

e WASH THE SKIN AND CLOTHING THOR- 
OUGHLY AFTER COMING IN CONTACT WITH ETH- 
YLENE GLYCOL. 

e KEEP OUT OF THE REACH OF CHILDREN AND 
PETS. | 

e DO NOT OPEN A COOLING SYSTEM WHEN 
THE ENGINE IS AT OPERATING TEMPERATURE. 
PERSONAL INJURY MAY RESULT. 

e DO NOT STORE ENGINE COOLANT IN OPEN 
OR UNMARKED CONTAINERS. 

e HOT ENGINE COOLANT CAN CAUSE SEVERE 
BURNS. DO NOT OPEN THE RADIATOR DRAIN 
COCK WHEN THE COOLING SYSTEM IS HOT AND 
PRESSURIZED. ALLOW THE COOLANT TO 
DECREASE TO ROOM TEMPERATURE BEFORE 
STARTING REPAIR OPERATIONS. 


The engine cooling system is designed to develop 
internal pressures of 97 to 124 kPa (14 to 18 psi). 
Allow the vehicle 15 minutes to cool down, or until a 
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safe temperature and pressure are attained, before 
opening the cooling system. Refer to Group 7 - Cool- 
ing System for more information. 


REFRIGERANT HOSES/TUBES PRECAUTIONS 


Kinks or sharp bends in the refrigerant tubing or 
hoses will reduce the capacity of the entire system. 
High pressures are produced in the system when it is 
operating. Extreme care must be exercised to make 
sure that all connections are pressure tight. 

A good rule for the flexible hose refrigerant lines is 
to keep the radius of all bends at least ten times the 
diameter of the hose. Sharp bends will reduce the 
flow of refrigerant. The flexible hose lines should be 
routed so they are at least 80 mm (3 inches) from the 
exhaust manifold. It is a good practice to inspect all 
flexible hose lines at least once a year to make sure 
they are in good condition and properly routed. 

There are two types of refrigerant fittings: 

e All fittings with O-rings need to be coated with 
refrigerant oil before installation. Use only O-rings 
approved for use with R-134a refrigerant. Failure to 
do so may result in a leak. 

e Unified plumbing connections with aluminum 
gaskets cannot be serviced with O-rings. The gaskets 
are not reusable and new gaskets do not require 
lubrication before installing. 

Using the proper wrenches when fasion a connection 
is very important. Improper wrenches or improper use 
of the wrenches can damage the fittings. Always use 
two wrenches when loosening or tightening tube fit- 
tings. Use one wrench to hold the stationary part while 
loosening or tightening with the other wrench. 

The refrigerant must be recovered completely before 
opening any fitting or connection. Open the fittings with 
caution, even after the refrigerant has been recovered. 
If any pressure is noticed as a fitting is loosened, 
tighten the fitting and recover the system again. 

Do not discharge refrigerant into the atmosphere. 
Use an R-134a refrigerant recovery/recycling device 
that meets SAE Standard J2210. 

The refrigerant system will remain chemically sta- 
ble as long as pure, moisture-free R-134a refrigerant 
oil is used. Dirt, moisture, or air can upset this 
chemical stability. Operational troubles or serious 
damage can occur if foreign material is present in the 
refrigerant system. 

When it is necessary to open the refrigerant sys- 
tem, have everything needed to service the system 
ready. The system should not be left open any longer 
than necessary. Cap or plug all lines and fittings as 
soon as they are opened to prevent the entrance of 
dirt and moisture. All lines and components in parts 
stock should be capped or sealed until they are ready 
to be used. | 

All tools, including the refrigerant recycling equip- 
ment, the manifold gauge set, and test hoses should 
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be kept clean and dry. All tools and equipment must 
be designed for R-134a refrigerant. 


DESCRIPTION AND OPERATION 
BLOWER MOTOR 


The blower motor is mounted in the blower and air 
inlet unit, which is attached to the dash panel 
beneath the instrument panel. The blower motor can 
be removed from the engine compartment side of the 
dash panel. 

The blower motor will only operate when the igni- 
tion switch is in the On position, and the heater-A/C 
mode control switch is in any position, except Off. 
Blower motor speed is controlled by the blower motor 
switch and resistor. The blower motor circuit is pro- 
tected by a fuse in the fuseblock module. 

The blower motor cannot be repaired and, if faulty, 
must be replaced. 


BLOWER MOTOR RESISTOR 


The blower motor resistor is mounted to the bot- 
tom of the air distribution unit, under the instru- 
ment panel. It can be accessed by removing the 
vacuum motor cover. 

The resistor has multiple resistor wires, each of 
which reduce the current flow to the blower motor, to 
change the blower motor speed. The blower motor 
switch directs the current through the correct resis- 
tor wire, or directly to the blower motor, depending 
upon the selected speed. 

The blower motor resistor cannot be repaired and, 
if faulty, must be replaced. 


BLOWER MOTOR SWITCH 


The heater, or heater-A/C, blower motor is con- 
trolled by a toggle switch, mounted in the heater-A/C 
control panel. The switch allows selection of four 
blower motor speeds, but can only be turned off by 
selecting the Off position with the heater-A/C mode 
control switch. | | 

The blower motor switch receives ignition-switched 
power from a fuse in the fuseblock module. The 
switch directs current to the blower motor resistor, or 
directly to the blower motor, as required to control 
the blower motor speed. 

The blower motor switch cannot be repaired and, if 
faulty, must be replaced. 


COMPRESSOR 


The air conditioning system uses a Sanden 
SD7H15 fixed displacement compressor on all mod- 
els. A label identifying the use of R-134a refrigerant 
is located on the compressor. The purpose of the com- 
pressor is to compress the low-pressure refrigerant 
vapor from the evaporator into a high-pressure, high- 
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temperature vapor. The compressor is serviced only 
as an assembly. 


COMPRESSOR CLUTCH 


The compressor clutch assembly consists of a station- 
ary electromagnetic coil, a hub bearing and pulley 
assembly, and a clutch plate (Fig. 1). The electromag- 
netic coil and pulley are retained on the compressor 
with snap rings. The clutch plate is mounted on the 
compressor shaft and secured with a nut. 


PULLEY 


CLUTCH PLATE SHAFT KEY 


COIL 





CLUTCH SHIMS 


SNAP RING SNAP RING 
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Fig. 1 Compressor Clutch 


These components provide the means to engage 
and disengage the compressor from the engine ser- 
pentine accessory drive belt. When the clutch coil is 
energized, it magnetically draws the clutch into con- 
tact with the pulley and drives the compressor shaft. 
When the coil is not energized, the pulley free-wheels 
on the clutch hub bearing, which is part of the pulley. 
The compressor clutch and coil are the only serviced 
parts on the compressor. 

The compressor clutch is controlled by several com- 
ponents: the heater-A/C mode control switch, the low/ 
high pressure cut-off switch, the fin sensing cycling 
clutch switch, the compressor clutch relay, and the 
Powertrain Control Module (PCM). The PCM may 
delay compressor clutch engagement for up to 30 sec- 
onds. Refer to Group 14 - Fuel System for more infor- 
mation on the PCM controls. 


COMPRESSOR CLUTCH RELAY 


The compressor clutch relay is a International 
Standards Organization (ISO) micro-relay. The termi- 
nal designations and functions are the same as a con- 
ventional ISO relay. However, the micro-relay 
terminal orientation (footprint) is different, current © 
capacity is lower, and the relay case dimensions are 
smaller than on the conventional ISO relay. 

The compressor clutch relay is a electro-mechanical 
device that switches current to the compressor clutch 
coil when the Powertrain Control Module (PCM) 
grounds the coil side of the relay. The PCM responds 
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to inputs from the heater-A/C mode control switch, 
the low/high pressure cut-off switch, and the fin sens- 
ing cycling clutch switch. | 

The compressor clutch relay is located in the Power 
Distribution Center (PDC) in the engine compart- 
ment. Refer to the PDC label for relay identification 
and location. 


CONDENSER 


The condenser is located in front of the engine ool: 
ing radiator. It is a heat exchanger that allows the 
high-pressure refrigerant gas to give up its heat to 
the air passing over the condenser fins. This causes 
the refrigerant gas to condense into a high-pressure 
liquid refrigerant. The condenser is serviced only as 
an assembly. 


EVAPORATOR COIL 


The evaporator coil is located in the A/C housing, 
under the instrument panel. Refrigerant enters the 
evaporator as a low-temperature, low-pressure liquid. 
As air passes over the fins of the evaporator, the 
humidity in the air condenses on the fins, and the 
heat from the air is absorbed by the refrigerant. Heat 
absorption causes the refrigerant to become a low- 
pressure gas before it leaves the evaporator. 

The evaporator coil cannot be repaired and, if 
faulty, it must be replaced. 


EXPANSION VALVE 


The expansion valve (“H” valve) is used to meter 
refrigerant into the evaporator coil in accordance 
with cooling requirements. High-pressure liquid 
refrigerant passes through the expansion valve ori- 
fice, converting it into a low-pressure liquid, before it 
enters the evaporator coil. A temperature sensor in 
the expansion valve control head monitors the tem- 
perature of the refrigerant leaving the evaporator 
coil, and adjusts the orifice size to let the proper 
amount of refrigerant into the evaporator coil, to 
meet the cooling requirements. 

The expansion valve is located at the point where 
the refrigerant lines join the evaporator coil on the 
engine compartment side of the dash panel. The 
valve cannot be adjusted or repaired and, if faulty, 
must be replaced. 


FILTER-DRIER 


High-pressure liquid refrigerant from the con- 
denser flows into the filter-drier. A drying agent, 
called a desiccant, is used to remove any traces of 
moisture from the refrigerant system. The filter-drier 
performs a filtering action to prevent foreign mate- 


rial in the refrigerant from contaminating the expan-— 


sion valve. In addition, during periods of high 
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demand air conditioner operation, the filter-drier acts 
as a reservoir to store surplus refrigerant. 

The filter-drier also incorporates a sight glass for 
visual diagnosis of the refrigerant system. The filter- 
drier is located in the engine compartment. The fil- 
ter-drier cannot be repaired and, if faulty, must be 
replaced. 


FIN SENSING CYCLING CLUTCH SWITCH 


The fin sensing cycling clutch switch uses a ther- 
mistor probe in a capillary tube inserted into the 
evaporator coil fins to monitor evaporator tempera- 
ture. It signals the powertrain control module to 
cycle the compressor clutch on and off, to control the 
evaporator temperature. Controlling evaporator tem- 
perature prevents condensate water on the evapora- 
tor fins from freezing and _ obstructing air 
conditioning system air flow. The switch is a sealed 
unit and cannot be adjusted or repaired. If faulty, the 
switch must be replaced. , 


HIGH PRESSURE RELIEF VALVE 


The high pressure relief valve is located on the fil- 
ter-drier. The valve is used to prevent excessive sys- 
tem pressure. The valve vents the system when a 
pressure of 3445 to 4135 kPa (500 to 600 psi), and 
above, is reached. This prevents damage to the com- 
pressor and other system components due to con- 
denser air flow being restricted or an over-charge of 
refrigerant. The valve closes with a minimum pres- 
sure of 2756 kPa (400 psi). 

~The high pressure relief valve vents only enough 
refrigerant to reduce system pressure, and then 
re-seats itself. The majority of the refrigerant is con- 
served in the system. If the valve vents refrigerant, it 
does not mean the valve is faulty. The valve is part of 
the filter-drier assembly and must not be removed or 
otherwise disturbed. 


LOW/HIGH PRESSURE CUT-OFF SWITCH 


The combined low pressure/high pressure cut-off 
switch is located on the filter-drier, and is wired in 
series with the compressor clutch coil. When the 
refrigerant system pressure drops below 193 kPa (28 
psi), or rises above 3100 to 3375 kPa (450 to 490 psi), 
the switch interrupts the power to the compressor 
clutch coil, disengaging the compressor clutch. The 
switch is a factory-calibrated unit. No attempt should 
be made to adjust or repair the switch. If the switch 
is faulty, it must be replaced. 


REFRIGERANT 


The refrigerant used in this air conditioning sys- 
tem, R-134a, is a non-toxic, non-flammable, clear and 
colorless, liquefied gas. R-134a refrigerant is not com- 
patible with R-12 refrigerant in an air conditioning 
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system. Even a small amount of R-12, added to a 
R-134a refrigerant system, will cause compressor 
failure, refrigerant oil sludge, or poor air conditioning 
system performance. | 

The refrigerant system service ports have been 
designed to ensure that the system is not acciden- 
tally filled with the wrong refrigerant (R-12). 


REFRIGERANT LINES 


The refrigerant lines are used: to carry the refrig- 
erant between the various air conditioning system 
components. A barrier hose design is used for the air 
conditioning system on this vehicle. The ends of the 
refrigerant hoses are made from light-weight alumi- 
num, and use braze-less fittings. The refrigerant 
lines and hoses cannot be repaired and, if faulty, 
must be replaced. 


REFRIGERANT OIL 

The oil used in the SD7H15 compressor is a poly- 
alkylene glycol, synthetic (SP-20 PAG), wax-free 
refrigerant oil. Use only refrigerant oil of the same 
type to service the system. Refrigerant oil will absorb 
any moisture it comes in contact with, even moisture 
in the air. The oil container should be kept tightly 
capped until it is ready to -be used. Then, cap the oil 
immediately after using, to prevent contamination. 


REFRIGERANT SYSTEM SERVICE EQUIPMENT 


WARNING: EYE PROTECTION MUST BE WORN 
WHEN SERVICING AN AIR CONDITIONING REFRIG- 
ERANT SYSTEM. TURN OFF (ROTATE CLOCKWISE) 
ALL VALVES ON THE EQUIPMENT BEING USED, 
BEFORE PROCEEDING WITH THIS OPERATION. 
FAILURE TO OBSERVE THESE WARNINGS MAY 
RESULT IN PERSONAL INJURY. 


When servicing the air conditioning system, a 
refrigerant charging station and a recovery/recycling 
device for R-134a must be used. This device must 
meet SAE Standard J2210. Contact an automotive 
service equipment supplier for refrigerant charging 
and recycling/recovering equipment. Refer to the 
operating instructions provided with the equipment 
for proper operation. 

A manifold gauge set may be needed with some 
charging and/or recovery/recycling devices (Fig. 2). 
The service hoses on the gauge set being used should 


have manual (turn wheel), or automatic, back-flow 
valves at the service port connector ends. This will 


prevent refrigerant from being released into the 
atmosphere. 
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Fig. 2 Manifold Gauge Set 
MANIFOLD GAUGE SET CONNECTIONS 


CAUTION: Do not use an R-12 manifold gauge set 
on an R-134a system. The refrigerants are not com- 
patible and system damage will result. 


LOW PRESSURE GAUGE HOSE 


The low pressure hose (Blue with Black stripe) 
attaches to the suction service port. This port is 
located at the right front of the engine compartment 
in. the suction line. | 


HIGH PRESSURE GAUGE HOSE 


The high pressure hose (Red with Black stripe) 
attaches to the discharge service port. This port is 
located on the discharge line between the compressor 
and the condenser. 


oA ee VERY/RECYCLING/EVA CUATION/CHA RGING 

The center manifold hose (Yellow, or White, with 
Black stripe) is used to recover, evacuate, and charge 
the refrigerant system. When the low or high pres- 
sure valves on the manifold gauge set are opened, 
the refrigerant 1 in the system will eave through this 
hose. 


REFRIGERANT SYSTEM SERVICE PORTS 


The service ports are used to charge, recover/recy- 
cle, evacuate, and test the air conditioning refriger- 
ant system. Unique service port coupler sizes are 
used on the R-134a system, to ensure that the sys- 
tem is not accidentally contaminated by the use of 
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the wrong refrigerant (R-12), or refrigerant service 
equipment. 

The high pressure service port is located on the 
compressor manifold or plumbing. The low pressure 
service port is located on the suction line. After ser 
vicing the refrigerant system, always re-install the 
service port caps. 


REFRIGERANT SYSTEM SIGHT GLASS 


The refrigerant system sight glass on the top of the 
filter-drier is provided as a diagnostic tool. It allows 
visual observation of the refrigerant flow. The sight 
glass serves as a refrigerant level indicator. 


WATER VALVE 


A vacuum-actuated water valve is used to control 
engine coolant flow to the heater core. When vacuum 
is applied, the valve opens and coolant is directed 
through the heater core and back to the engine. 
When the water valve is closed (no vacuum applied), 
coolant flow bypasses the heater core back to the 
engine. Vacuum to the water valve is controlled by 
the heater-A/C mode control switch. The water valve 
cannot be repaired and, if faulty, must be replaced. 


DIAGNOSIS AND TESTING 
A/C PERFORMANCE 


The air conditioning system is designed to provide 
the passenger compartment with low temperature 
and low humidity air. The evaporator, located in the 
heater-A/C housing behind the instrument panel, is 
cooled to temperatures near the freezing point. As 
warm damp air passes over the fins in the evapora- 
tor, the air is cooled and the moisture is removed as 
it condenses on the fins. During periods of high heat 
and humidity, an air conditioning system will be 
more effective in the Max (A/C) mode. With the mode 
control switch set in the Max (A/C) position, only air 
from the passenger compartment passes through the 
evaporator. As the passenger compartment air dehu- 
midifies, the air conditioning system performance 
levels improve. 

Humidity has an important bearing on the temper- 
ature of the air delivered to the vehicle’s interior. It 
is important to understand the effect that humidity 
has on the performance of the system. When humid- 
ity is high, the evaporator has to perform a double 
duty. It must lower the air temperature, and it must 
lower the temperature of the moisture in the air that 
condenses on the evaporator’s fins. Condensing the 
moisture in the air transfers heat energy into the 
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evaporator fins and tubing. This reduces the amount 
of heat the evaporator can absorb from the air. High 
humidity greatly reduces the evaporator’s ability to 
lower the temperature of the air. 

Evaporator capacity used to reduce the amount of 
moisture in the air is not wasted. Wringing some of 
the moisture out of the air entering the vehicle adds 
to the comfort of the passengers. However, an owner 
may expect too much from their air conditioning sys- 
tem on humid days. A performance test is the best 
way to determine whether the system is performing 
up to standard. This test also provides valuable clues 
to the possible cause of trouble with the air condi- 


tioning system. 


Air temperature in the test room must be 21°C 
(70°F) minimum for this test. 

(1) Connect a tachometer and a manifold gauge 
set. 

(2) Set the heater-A/C mode control switch to Max 
A/C, the temperature control lever on full Cool, and 
the blower on High speed. 

(3) Start the engine and adjust the idle to 1,000 
rpm, with the compressor clutch engaged. 

(4) The engine should be at operating temperature. 
The doors, windows, and hood should be closed. 

(5) Insert a thermometer in the left center A/C 
(panel) outlet. Operate the engine for five minutes. 
The compressor clutch may cycle, depending upon 
ambient temperature. 

(6) After five minutes, note the discharge air tem- 
perature. If the compressor clutch cycles, take the 
reading before the clutch disengages. 

(7) Open the hood and disconnect the vacuum line 
going to the heater water control valve. Observe the 
valve arm for movement, as the line is disconnected. 
If it does not move, refer to the diagnosis for the Vac- 
uum System in this group. Plug the disconnected 
vacuum line, to prevent vacuum leakage. 

(8) Operate the air conditioning system for two 
more minutes. Then, take the discharge air tempera- 
ture reading again. If the temperature increased by 
more than 38°C (5°F), check the temperature control 
(blend air) door cable for correct adjustment and 
operation. When the increase is more than 38°C (5°F), 
compare the discharge air temperature, suction pres- 
sure, and discharge pressure with the Performance 
Temperature Chart (Fig. 3). Connect the vacuum line 
at the water valve. 

(9) If the discharge air temperature fails to meet 
the specifications in the Performance Temperature 
Chart, see the diagnosis charts for more test informa- 
tion. | | 
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CONDITION _ POSSIBLE CAUSES CORRECTION 


LOW SIDE AND HIGH SIDE . System refrigerant low. . Evacuate, leak test and charge system. 
PRESSURE LOW 


. Expansion valve is restricted. . Replace the expansion valve. 


LOW SIDE PRESSURE HIGH _ Internal leak in the compressor. . Replace the compressor. 
AND HIGH SIDE PRESSURE 
LOW 


. Cylinder head gasket is . Replace the compressor. 
leaking. 


. Drive belt slipping. . Adjust the belt tension. 


LOW SIDE AND HIGH SIDE . Condenser fins obstructed. . Clean condenser fins. 
j PRESSURE HIGH 2. Air in the system. . Evacuate, leak test and charge system. 
. Expansion valve is defective. . Replace the expansion valve. 
. Loose or worn fan belt. . Adjust or replace belt. 
. Refrigerant system overcharged. . Recover refrigerant and recharge. 


LOW SIDE PRESSURE | . Expansion valve is defective. . Replace the expansion valve. 


ail anne ea SIDE Ss . Restriction in refrigerant hose. . Check hoses for kinks and replace if necessary. 


. Restriction in receiver/drier. . Replace receiver/drier. 
. Restriction in condenser. . Replace condenser. 


| LOW SIDE AND HIGH SIDE . Air in the system. Evacuate, leak test and charge system. 


PRESSURES NORMAL . Excessive oil in system. . Discharge and drain oil. Restore proper oil level. 
INADEQUATE COOLING | : Evacuate, leak test and charge system. 





J9524-10 


Pressure Diagnosis 


24-12 HEATING AND AIR CONDITIONING 
DIAGNOSIS AND TESTING (Continued) 





XJ 


CONDITION POSSIBLE CAUSES CORRECTION 






| COMPRESSOR NOISE 


1. Broken valve or piston ring. 









3. Incorrect oil level. 


4. Loose or worn fan belt. 





1. Incorrect belt tension. 
2. Clutch loose. 








| EXCESSIVE VIBRATION 


4. Pulley is misaligned. 


2. Refrigerant system overcharged. 







3. Refrigerant system overcharged. 


1. Replace compressor. 
2. Evacuate, leak test and charge system. 





3. Discharge and drain oil. Restore proper oil level. 
Evacuate, leak test and charge system. 







4. Adjust or replace belt. 


1. Adjust belt tension. 
2. Tighten clutch. 
3. Recover refrigerant and recharge. 
4. Align pulley. 


CONDENSATION LEAKING 1. Evaporator drain plugged or 1. Clean drain hose and check for proper installation. 
INSIDE VEHICLE kinked. 


# FROZEN EVAPORATOR COIL 


2. Faulty fin sensing cycling clutch 
switch XJ vehicle. 


1. Faulty thermostat on YJ vehicle. 


1. Check for proper installation and adjustment. 
Replace if necessary. 


2. Check for proper installation. Replace if necessary. 
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Performance Diagnosis 


HEATER PERFORMANCE 


Possible causes of insufficient heater output, or a 
lack of temperature control, include: 

e Obstructed heater outlets 

e Insufficient vacuum supply to the water control 
valve, or a faulty valve 

e Insufficient engine coolant level 

e Faulty thermostat 

e Blend-air (temperature control) door misdi- 
rected, or binding 

e Blend-air (temperature control) door control 
cable out of adjustment 

e Plugged or obstructed heater hose, or heater 
core. 


HEATER-A/C CONTROLS 


Satisfactory heater and air conditioner perfor- 
mance depends upon proper operation, and adjust- 
ment, of all operating controls and refrigeration 
system components. For circuit descriptions and dia- 
grams, refer to 8W-42 -Air Conditioning/Heater in 
Group 8W - Wiring Diagrams. These inspections, 
tests, and adjustments should be used to locate the 
cause of a malfunction. 

Operation must be tested as described in the fol- 
lowing sequence: | 

(1) Inspect the condition, routing, and installation 
of the temperature control cable. See Removal and 
Installation in this group for more information. 

(2) Inspect and adjust the serpentine drive belt. 
Refer to Group 7 - Cooling System for the procedures. 


(3) Start the engine and adjust the engine speed to 
1,300 rpm. 

(4) On vehicles with air conditioning, move the 
temperature control lever to the extreme left (Cool) 
position, and set the mode control switch in the Bi- 
Level position. The outside (recirculation) air door 
should be open to outside air. If not OK, see the Vac- 
uum System tests in this group. 

(5) Open the vehicle windows. Test the blower 
motor operation in all speeds. If not OK, see the 
diagnosis for the blower motor components in this 
group. Leave the blower motor switch in the High 
speed position. 

(6) On vehicles with air conditioning, the compres- 
sor should be running, and the air conditioning sys- 
tem in operation. If not OK, see the diagnosis for the 
refrigerant system. If the refrigerant system is OK, 
see the diagnosis for the compressor clutch compo- 
nents and circuits in this group. 

(7) Check the mode control switch operation. The 
heater and air conditioner system should respond as 
shown in the System Schematic charts. Reduce the 
engine speed to normal idle. The vacuum will be high 
at low idle, and the vacuum actuators should respond 
quickly. If not OK, see the Vacuum System tests in 
this group. 

(8) If the vacuum tests and the electrical compo- 
nent and circuit tests reveal no problems, disassem- 
ble the heater-A/C housing and air distribution duct 
to inspect for mechanical misalignment or binding of 
doors. 
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CONDITION POSSIBLE CAUSE CORRECTION 


BLOWER MOTOR (1) Blown fuse. 
WILL NOT TURN 
AT ANY SPEED 






(1) Replace fuse. 













(2) Loose connection. (2) Inspect and tighten. 









(3) Defective ground. (3) Clean and tighten. 





(4) Faulty switch. (4) Replace switch. 


(5) Faulty motor. (5) Replace motor. 





(6) Faulty resistor. (6) Replace resistor. 












BLOWER MOTOR TURNS 
AT ONE SPEED ONLY 





(1) Faulty switch. (1) Replace switch. 


(2) Replace resistor. 













(2) Faulty resistor. 


( 


(2) Fan not secured to the motor shaft.. 











BLOWER MOTOR TURNS 
BUT DOES NOT 
CIRCULATE AIR 


1) Intake blocked. (1) Clean intake. 








(2) Tighten securely. 


(3) a. Check and replace outside air door 
vacuum motor, if necessary. 


(3) Outside air mode door inoperative. 












b. Check and repair vacuum controls, 
as required. 













HEATER WILL NOT HEAT (1) Check and replace thermostat if 


necessary. 


(1) Coolant does not reach proper 
temperature. 





(2) Flush or replace core if necessary. 





(2) Heater core blocked internally. 


(3) Heater core air-bound. (3) Purge air from core. 








(4) Adjust cable. 





(4) Blend-air door not in proper position. 










HEATER WILL NOT DEFROST (1) Adjust control cable or replace 


vacuum motor. 


(1) Control cable adjustment incorrect or 
vacuum motor inoperative. 


(2) Replace defroster hose or correct 
duct seal. 








(2) Defroster hose damaged or duct seal 
leakage. 
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Heater System Diagnosis 
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Air Conditioner System Schematic 


24-16 HEATING AND AIR CONDITIONING - 
DIAGNOSIS AND TESTING (Continued) 
VACUUM SYSTEM 


Vacuum control is used to operate the mode doors 
in the heater and heater-A/C housings. Testing of the 
heater and heater-A/C mode control switch operation 
will determine if the vacuum, electrical, and mechan- 
ical controls are functioning. However, it is possible 
that a vacuum control system that operates perfectly 
at engine idle (high engine vacuum) may not function 
properly at high engine speeds or loads (low engine 
vacuum). This can be caused by leaks in the vacuum 
system, or a faulty vacuum check valve. 

A vacuum system test will help to identify the 
source of poor vacuum system performance, or vac- 
uum system leaks. Before starting this test, stop the 
engine and make certain that the problem isn’t a dis- 
connected vacuum source tube at the engine intake 
manifold or the vacuum reservoir. 

Use an adjustable vacuum test set (Special Tool 
C-3707) and a suitable vacuum pump to test the 
heater-A/C vacuum control system. With a finger 
placed over the end of the vacuum test hose probe 
(Fig. 4), adjust the bleed valve on the test set gauge 
to obtain a vacuum of exactly 27 kPa (8 in. Hg.). 
Release and block the end of the probe several times 
to verify that the vacuum reading returns to the 
exact 27 kPa (8 in. Hg.) setting. Otherwise, a false 
reading will be obtained during testing. 


YY 
ne 


VACUUM PUMP 
TOOL C-4289 








VACUUM 
TEST SET C-3707 
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BLEED VALVE 


Fig. 4 Adjust Vacuum Test Bleed Valve | 


ONE-WAY CHECK VALVE 

(1) Disconnect the heater-A/C vacuum supply 
(black) tube in the engine compartment. This tube 
passes through an opening in the dash panel. 

(2) Remove the one-way vacuum check valve. The 
valve is located on the (black) vacuum supply hose at 
the intake manifold. 

(3) Connect the test set vacuum supply hose to the 
heater side of the valve. When connected to this side 
of the check valve, no vacuum should pass and the 
test set gauge should return to the 27 kPa (8 in. Hg.) 


setting. If OK, go to step Step 4. If not OK, replace 
the faulty valve. 

(4) Connect the test set vacuum supply hose to the 
engine vacuum side of the valve. When connected to 
this side of the check valve, vacuum should flow 
through the valve without restriction. If not OK, 
replace the faulty valve. 


HEATER-A/C CONTROLS 

(1) Connect the test set vacuum probe to the heat- 
er-A/C vacuum supply (black) hose in the engine 
compartment. Position the test set gauge so that it 
can be viewed from the passenger compartment. 

(2) Place the heater-A/C mode control selector in 
each mode, one at a time, and pause after each selec- 
tion. The test set gauge should return to the 27 kPa 
(8 in. Hg.) setting shortly after each selection is 
made. If not OK, a component or vacuum line in the 
selected mode’s circuit has a vacuum leak. See the 
procedure in Locating Vacuum Leaks. 


CAUTION: Do not use lubricant on the switch ports 
or in the holes in the plug, as lubricant will ruin the 
vacuum valve in the switch. A drop of clean water 
in the connector plug holes will help the connector 
slide onto the switch ports. 


LOCATING VACUUM LEAKS 

(1) Disconnect the vacuum connector from the 
back of the heater-A/C mode control switch on the 
control panel. | 

(2) Connect the test set vacuum hose probe to each 
port in the vacuum harness connector, one at a time, 
and pause after each connection. The test set gauge 
should return to the 27 kPa (8 in. Hg.) setting 
shortly after each connection is made. If OK, replace 
the faulty mode control switch. If not OK, go to step 
Step 3. 

(3) Determine the vacuum line color of the vacuum 
circuit that is leaking. To determine the vacuum line 
colors, refer to the Heater or Air Conditioner System 
Schematic charts. 

(4) Disconnect and plug the vacuum line from the 
component (fitting, actuator, valve, switch, or reser- 
voir) on the other end of the leaking circuit. Instru- 
ment panel disassembly or removal may be necessary 
to gain access to some components. 

(5) Connect the test set hose or probe to the open 
end of the leaking circuit. The test set gauge should 
return to the 27 kPa (8 in. Hg.) setting shortly after 
each connection is made. If OK, replace the faulty 


disconnected component. If not OK, go to Step 6. 


(6) To locate a leak in a vacuum line, leave one 
end of the line plugged and connect the test set hose 
or probe to the other end. Run your fingers slowly 
along the line while watching the test set gauge. The 
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vacuum reading will fluctuate when your fingers con- 
tact the source of the leak. To repair the vacuum 
line, cut out the leaking section of the line. Then, 
insert the loose ends of the line into a suitable length 
of 3mm (1/8-inch) inside diameter rubber hose. 


BLOWER MOTOR 

For circuit descriptions and diagrams, refer to 
8W-42 - Air Conditioning/Heater in Group 8W - Wir- 
ing Diagrams. Possible causes of an inoperative 
blower motor include: 

e Faulty fuse 

e Faulty blower motor ground circuit wiring or 
connectors 

e Faulty blower motor resistor 

e Faulty blower motor switch 
-e@ Faulty heater-A/C mode control switch 

e Faulty blower motor feed circuit wiring or con- 
nectors 

e Faulty blower motor. 

Possible causes of the blower motor not operating 
in all speeds include: : 
Faulty fuse © 
Faulty blower motor switch 
Faulty blower motor resistor 
Faulty blower motor circuit wiring or cohnettory 


VIBRATION | 
Possible causes of blower motor vibration include: 
e Improper blower motor mounting 
e Improper blower wheel mounting 
e Blower wheel out of balance or bent 
e Blower motor faulty. 


NOISE | 

To verify that the blower is the source of the noise, 
disconnect the blower motor connector and operate 
the heater-A/C system. If the noise goes away, possi- 
ble causes include: 

e Foreign material in the heater-A/C housing 

e Improper blower motor mounting 

e Improper blower wheel mounting 

e Blower motor faulty. 


BLOWER MOTOR RESISTOR 

For circuit descriptions and diagrams, 
8W-42 - Air Conditioning/Heater in Group 8W - Wir- 
ing Diagrams. 

To test the blower motor resistor, unplug the resis- 
tor connector. Each blower motor switch input termi- 
nal on the resistor must have continuity to the 
resistor output terminal, which is connected to the 
circuit going to the blower motor. If the blower motor 
resistor continuity does not check OK, replace the 
faulty resistor. 


refer to | 


- HEATING AND AIR CONDITIONING 24-17 
BLOWER MOTOR SWITCH | | 
For circuit descriptions and diagrams, refer to 


8W-42 - Air Conditioning/Heater in Group 8W - Wir- 
ing Diagrams. 

(1) Turn the ignition switch to the On position and 
check for battery voltage at the fuse in the fuseblock 
module. If OK, go to Step 2. If not OK, replace the 
faulty fuse. 

(2) Remove the heater-A/C control bezel and con- 
trol unit from the instrument panel. Check for bat- 
tery voltage at both of the high blower motor driver 
circuit cavities of the heater-A/C mode control switch 
connector. If OK, go to Step 3. If not OK, repair the 
open circuit(s) to the fuseblock module as required. 

(3) Select any one of the heater-A/C mode control 
positions except Off to turn the system on. Check for 
battery voltage at the A/C-heater control switch sig- 
nal circuit cavity of the blower motor switch connec- 
tor. If OK, go to Step 4. If not OK, replace the faulty 
heater-A/C mode control switch. — | 

(4) Check for battery voltage at each of the 
remaining blower motor switch connector cavities as 
you move the switch to each blower motor speed posi- 
tion. Voltage should be present in each cavity at only 
one switch position. If OK, see the diagnosis for the 
blower motor resistor. If not OK, replace the faulty 
blower motor switch. 


COMPRESSOR 

When investigating an air conditioning related 
noise, you must first know the conditions under 
which the noise occurs. These conditions include: 
weather, vehicle speed, in gear or neutral, engine 
temperature, and any other special condition. 

Noises that develop during air conditioning opera- 
tion can often be misleading. For example: What 
sounds like a failed front bearing or connecting rod, 
may be caused by loose bolts, nuts, mounting brack- 
ets, or a loose clutch assembly. Verify accessory drive 
belt tension (power steering, generator or air pump). 
Improper drive belt tension can cause a misleading 
noise when the compressor is engaged. The noise 
may not occur when the compressor is disengaged. 

Drive belt(s) are speed sensitive. At different 
engine speeds and depending upon belt tension, 
belt(s) can develop noises that are mistaken for a 
compressor noise. | 

(1) Select a quiet area for testing. Duplicate the 
complaint conditions as much as possible. Switch the 
compressor on and off several times to clearly iden- 
tify the compressor noise. Listen to the compressor 
clutch while engaged and disengaged. 

(2) To duplicate a high-ambient temperature condi- 
tion (high head pressure), restrict the air flow 
through the condenser. Install a manifold gauge set 
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to make sure that the discharge pressure does not 
exceed 2070 kPa (800 psi). 

(3) Tighten all compressor mounting bolts, the 
clutch mounting nut, the clutch coil mounting screws 
and the compressor drive belt to the correct specifi- 
cations. 

(4) Check the refrigerant hoses for rubbing or 
interference, which can cause unusual noises. 

(5) Check the refrigerant system charge. See 
Charging Refrigerant System in this group. 

(6) Check the compressor noise as in Step 1. 

(7) If the noise still exists, loosen the compressor 
mounting bolts and tighten again. Repeat Step 1. 

(8) If the noise continues, replace the compressor 
and repeat Step 1. 


COMPRESSOR CLUTCH COIL 

For circuit descriptions and diagrams, refer to 
8W-42 - Air Conditioning/Heater in Group 8W - Wir- 
ing Diagrams. The battery must be fully-charged 
before performing the following tests. Refer to Group 
8A - Battery for more information. 

(1) Connect an ammeter (0-10 ampere scale) in 
series with the clutch coil terminal. Use a voltmeter 
(0-20 volt scale) with clip-type leads for measuring 
the voltage across the battery and the compressor 
clutch coil. 

(2) With the heater-A/C mode control switch in any 
A/C mode, and the blower motor switch in its lowest 
speed position, start the engine and run it at normal 
idle. 

(3) The compressor clutch coil voltage should read 
within two volts of the battery voltage. If there is 
voltage at the clutch coil, but the reading is not 
within two volts of the battery voltage, test the 
clutch coil feed circuit for excessive voltage drop and 
repair as required. If there is no voltage reading at 
the clutch coil, refer to the Powertrain Diagnostic 
Procedures manual for testing of the compressor 
clutch circuit. The following components must be 
checked and repaired as required before you can com- 
plete testing of the clutch coil: 

e Fuses in the fuseblock module and the power 
distribution center 

e Heater-A/C mode control switch 

e Compressor clutch relay 

e Fin sensing cycling clutch switch 

e Low/high pressure cut-off switch 

e Powertrain control module. | 

(4) The compressor clutch coil is acceptable if the 
current draw measured at the clutch coil is 2.0 to 3.7 
amperes with electrical system voltage at 11.5 to 12.5 
volts. This should only be checked with the work 
area temperature at 21°C (70°F). If system voltage is 
more than 12.5 volts, add electrical loads by turning 
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on electrical accessories until the system voltage 
drops below 12.5 volts. | 
(a) If the clutch coil current reading is 5 
amperes or more, the coil is shorted and should be 
replaced. 
(b) If the clutch coil current reading is zero, the 
coil is open and should be replaced. 


COMPRESSOR CLUTCH RELAY 

For circuit descriptions and diagrams, refer to 
8W-42 - Air Conditioning/Heater in Group 8W - Wir- 
ing Diagrams. 

The compressor clutch relay is located in the Power 
Distribution Center (PDC). Refer to the PDC label for 
relay identification and location. Remove the relay 
from the PDC to perform the following tests: 

(1) A relay in the de-energized position should 
have continuity between terminals 87A and 30, and 
no continuity between terminals 87 and 30. If OK, go 
to Step 2. If not OK, replace the faulty relay. 

(2) Resistance between terminals 85 and 86 (elec- 
tromagnet) should be 75+5 ohms. If OK, go to Step 
3. If not OK, replace the faulty relay. 

(3) Connect a battery to terminals 85 and 86. 
There should now be continuity between terminals 
30 and 87, and no continuity between terminals 87A 
and 30. If OK, see the Circuit Test in this group. If 
not OK, replace the faulty relay. 
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Compressor Clutch Relay 


CIRCUIT TEST . 

For circuit descriptions and diagrams, refer to 
8W-42 - Air Conditioning/Heater in Group 8W - Wir- 
ing Diagrams. | 

(1) The relay common feed terminal cavity (30) is 
connected to fused battery feed. There should be bat- 
tery voltage at this cavity at all times. If OK, go to 
Step 2. If not OK, repair the open circuit to the PDC 
as required. 

' (2) The relay normally closed terminal (87A) is not 
used in this application. Go to Step 3. 
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(3) The relay normally open terminal cavity (87) is 

connected to the compressor clutch coil. There should 
be continuity between this cavity and the A/C com- 
pressor clutch relay output circuit cavity of the com- 
pressor clutch coil connector. If OK, go to Step 4. If 
not OK, repair the open circuit as required. 
(4) The coil battery terminal cavity (86) is con- 
nected to fused ignition switch output. There should 
be battery voltage at this cavity with the ignition 
switch in the On position. If OK, go to Step 5. If not 
OK, repair the open circuit to the fuseblock module 
as required. 

(5) The coil ground terminal cavity (85) is switched 
to ground through the Powertrain Control Module 
(PCM). There should be continuity between this cav- 
ity and the A/C compressor clutch relay control cir- 
cuit cavity of the PCM connector C (gray) at all 
times. If not OK, repair the open circuit as required. 


FIN SENSING CYCLING CLUTCH SWITCH 

For circuit descriptions and diagrams, refer to 
8W-42 - Air Conditioning/Heater in Group 8W - Wir- 
ing Diagrams. Use a volt/ohmmeter to test the 
switch. Verify that the refrigerant system has the 
correct refrigerant charge. Check that the low/high 
pressure cut-off switch is functional, and confirm 
that the compressor clutch is operational before test- 
ing the cycling clutch switch. 

(1) Turn the ignition switch and the heater-A/C 
mode control switch to the On position. Check for 
battery voltage at the A/C select signal circuit cavity 
of the fin sensing cycling clutch switch connector. If 
OK, go to Step 2. If not OK, repair the open circuit to 
the heater-A/C mode control switch as required. 

(2) Turn the ignition switch to the Off position. 
Check for continuity between the ground circuit cav- 
ity of the cycling clutch switch connector and a good 
ground. There should be continuity. If OK, go to Step 
3. If not OK, repair the circuit to ground as required. 

(3) With the ambient temperature between 20°C- 
30°C (68°F- 90°F), start the engine and run the air 
conditioning system. The clutch should cycle on and 
off two to three times per minute. If the clutch fails 
to cycle at this rate in these temperatures, replace 
the faulty cycling clutch switch. 


NOTE: If the ambient temperature is above 32°C 
(90°F) the clutch may stay engaged and not cycle 
due to the high heat load. This condition is normal. 


LOW/HIGH PRESSURE CUT-OFF SWITCH 


(1) Verify that the refrigerant system has the cor- 
rect refrigerant charge. 

(2) Turn the ignition switch to the On position. Set 
the heater-A/C mode control switch in the Max A/C 
position, and turn the blower motor switch to the 
High position. 
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(3) Check for continuity between the low/high 
pressure switch terminals. There should be continu- 
ity. If OK, repair the circuits to the powertrain con- 
trol module and the clutch cycling switch as required. 
If not OK, replace the faulty switch. | 


EXPANSION VALVE 

Tests must be made at an ambient temperature of 
21-29°C (70-85°F). 

(1) Close the windows and operate the engine at 
1,000 rpm. Set the air conditioning controls to Max 
A/C, blower motor on High speed, and the tempera- 
ture control lever in the Warm position (extreme 
right). Disconnect and plug the water valve vacuum 
hose in the engine compartment. Disconnect the fin 
sensing cycling clutch switch connector. Attach a 
manifold gauge set. 

(2) Operate the air conditioning system for at least 
five minutes to stabilize the system, and to provide 
sufficient reheat to load the evaporator. The pressure 
at the discharge service port should reach 966-1656 
kPa (140-240 psi). If this head pressure cannot be 
obtained, check the refrigerant system charge level. 


WARNING: EXTREME CARE MUST BE USED WHEN 
HANDLING LIQUID CARBON DIOXIDE (CO7), AS 
SKIN INJURY CAN OCCUR. PROTECTIVE GLOVES 
SHOULD BE WORN. 


(3) Apply liquid carbon dioxide (CO”) to the expan- 
sion valve control head (completely cover the head) 
for a minimum of 30 seconds. Observe the manifold 
gauge set. The evaporator suction pressure must 
drop to below 50 kPa (7.25 psi). If this reading is not 
obtained, the valve is faulty and must be replaced. 

(4) Remove the liquid carbon dioxide (CO?) from 
the control head. Observe the manifold gauge set. 
The evaporator suction pressure must increase to a 
minimum of 262 kPa (88 psi), and then stabilize to a 
pressure of 172-240 kPa (25-35 psi). If these readings 
are not obtained, the valve is faulty and must be 
replaced. 

(5) Set the engine speed at 1,000 rpm and the 
blower motor on High speed. The suction pressure 
should be 138-207 kPa (20-30 psi). If the discharge 
pressure is higher than 1656 kPa (240 psi), check for 
a restricted discharge line. Also check the engine 
cooling system for overheating, air trapped in the 
system, or a faulty radiator/condenser fan or drive. If 
the discharge pressure is less than 966 kPa (140 psi), 
check the compressor gaskets and discharge reeds. 


REFRIGERANT SYSTEM SIGHT GLASS 


The sight glass is a refrigerant level indicator (Fig. 
5). To check the refrigerant level, clean the sight 
glass and start the vehicle engine. Set the air condi- 
tioning control to Max A/C, the blower motor switch 
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on High speed, and the temperature control lever in 
the full left (Cool) position. The room temperature 
should be at least 21°C (70°F). After operating the 
system for a few minutes under these conditions, 
check the sight glass. 


SIGHT GLASS 


FILTER 
DRIER 
ASSEMBLY 
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Fig. 5 Filter-Drier - Typical 


(1) If the sight glass is clear, the compressor clutch 
is engaged, the compressor discharge line is warm, 
and the compressor inlet line is cool; the refrigerant 
system has a full charge. 

(2) If the sight glass is clear, the compressor clutch 
is engaged, and there is no temperature difference 
between the compressor inlet and discharge lines; the 
refrigerant system is empty, or nearly empty. Con- 
nect a pressure gauge to the compressor discharge 
port. If the gauge reads less than 207 kPa (30 psi) 
the low/high pressure cut-out switch has failed. 

(3) If the sight glass is clear and the compressor 
clutch is disengaged; the clutch coil or the clutch con- 
trol circuit is faulty. Perform the low/high pressure 
cut-off switch test to determine if the clutch circuit is 
open because of a low refrigerant system charge. 

(4) If the sight glass shows foam or bubbles, the 
system could be low on refrigerant. Some bubbles 
may appear in the sight glass when the room temper- 
ature is above 48°C (110°F) or below 21°C (70°F). 

(5) Adjust the engine speed to 1,300 rpm and set 
the blower motor switch on High speed. Then block 
the air flow through the condenser to increase the 
compressor discharge pressure to 1522-1724 kPa 
(225-250 psi). If the sight glass still shows bubbles or 
foam, see A/C Performance in this group, for diagno- 
Sis. | 


REFRIGERANT SYSTEM LEAKS 


WARNING: REVIEW THE WARNINGS AND CAU- 
TIONS IN THE FRONT OF THIS GROUP BEFORE 
LEAK TESTING THE SYSTEM. 
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If the air conditioning system is not cooling prop- 
erly, determine if the refrigerant system is fully- 
charged. See A/C Performance in this group. If the 
refrigerant system is low or empty, a leak at a line, 
fitting, or component seal is likely. Fittings, lines, or 
components that appear to be oily indicate a possible 
refrigerant leak. To detect a leak in the refrigerant 
system, perform one of the following procedures: 


SYSTEM EMPTY 

(1) Evacuate the refrigerant system. See Refriger- 
ant System Evacuate in this group. 

(2) Connect and dispense 0.283 kPa (0.6 lbs. or 10 
oz.) of R-134a refrigerant into the evacuated refriger- 
ant system. See Refrigerant System Charge in this 
group. 

(3) Position the vehicle in a wind-free work area. 
This will aid in detecting small leaks. 

(4) With the engine not running, use a electronic 
R-134a leak detector and search for leaks. Move the 
leak detector probe slowly along the bottom side of 
all lines and fittings, because R-134a is heavier than 
air. | 

(5) To inspect the evaporator core for leaks, insert 
the leak detector probe into the center panel outlet. 
Set the blower motor switch to Low speed and the 
mode control switch in the Max A/C mode. 


SYSTEM LOW 

(1) Position the vehicle in a wind-free work area. 
This will aid in detecting small leaks. 

(2) Bring the refrigerant system up to operating 
temperature and pressure. This is done by allowing 
the engine to run with the air conditioning system on 
for five minutes. | 

(3) With the engine not running, use a electronic 
R-134a leak detector and search for leaks. Move the 
leak detector probe slowly along the bottom side of 
all lines and fittings, because R-134a is heavier than 
air. 

(4) To inspect the evaporator core for leaks, insert 
the leak detector probe into the center panel outlet. 
Set the blower motor switch to Low speed and the 
mode control switch in the Max A/C mode. 


SERVICE PROCEDURES 
REFRIGERANT RECOVERY 


WARNING: REVIEW THE WARNINGS AND CAU- 
TIONS IN THE FRONT OF THIS GROUP BEFORE 
RECOVERING REFRIGERANT. 


R-134a refrigerant is a hydrofluorocarbon (HFC) 
that does not contain chlorine. A R-134a refrigerant 
recovery/recycling station that meets SAE Standard 


SERVICE PROCEDURES (Continued) 


J2210 must be used to recover the refrigerant. Refer 
to the operating instructions provided with the equip- 
ment for proper operation. | 


REFRIGERANT SYSTEM EVACUATE 


WARNING: REVIEW THE WARNINGS AND CAU- 
TIONS IN THE FRONT OF THIS GROUP BEFORE 
EVACUATING THE SYSTEM. 


If the refrigerant system has been open to the 
atmosphere, it must be evacuated before the system 
can be charged. Moisture and air mixed with the 
refrigerant will raise the compressor head pressure 
above acceptable operating levels. This will reduce 
the performance of the air conditioner and damage 
the compressor. Evacuating will boil the moisture out 
of the refrigerant system at near room temperature. 
To evacuate the refrigerant system, use the following 
procedure: 

(1) Connect a suitable charging station and mani- 
fold gauge set to the vehicle. 

(2) Open the low and high side valves and start 
the vacuum pump. When the suction gauge reads 88 
kPa (26 in. Hg.) vacuum or greater, close all of the 
valves and turn off the vacuum pump. If the system 
fails to reach the specified vacuum, the system has a 
leak that must be corrected. If the system maintains 
the specified vacuum for five minutes, restart the 
vacuum pump. Then open the suction and discharge 
valves and evacuate an additional ten minutes. 

(3) Close all of the valves. Turn off and disconnect 
the vacuum pump. 

(4) The refrigerant system is now ready to be 
charged with refrigerant. 


REFRIGERANT SYSTEM CHARGE 


WARNING: REVIEW THE WARNINGS AND CAU- 
TIONS IN THE FRONT OF THIS GROUP BEFORE 
CHARGING THE REFRIGERANT SYSTEM. 


After the system has been tested for leaks and 
evacuated, a refrigerant charge can be injected into 
the system. See Refrigerant Charge Capacity for the 
proper amount of the refrigerant charge. Charge the 
system using a recovery/recycling/charging station 
approved for R-134a refrigerant. This device must 
meet SAE Standard J2210. Refer to the instructions 
provided with the equipment for proper operation. 


REFRIGERANT CHARGE CAPACITY 
The R-134a system charge capacity is 0.9 kg (32 
OZS.). 
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REFRIGERANT OIL LEVEL 


When an air conditioning system is assembled at 
the factory, all components (except the compressor) 
are refrigerant oil free. After the system has been 
charged and operated, the oil in the compressor is 
dispersed through the refrigerant system. The filter- 
drier, evaporator, condenser, and compressor will 
retain a significant amount of oil. 

It is important to have the correct amount of oil in 
the refrigerant system. This will ensure proper lubri- 
cation of the compressor. Too little oil will result in 
damage to the compressor. Too much oil will reduce 
the cooling capacity of the system. 

It will not be necessary to check oil level in the 
compressor or to add oil, unless there has been an oil 
loss. This may be due to a rupture or leak from a 
refrigerant line, a compressor shaft seal, an evapora- 
tor, or a condenser. If a rupture occurs, add 1 ounce 
of oil to the system after the repair has been made. 
Oil loss at a leak point will be evident by the pres- 
ence of a wet, shiny surface around the leak. 

Add an additional 30 ml (1 fluid oz.) of refrigerant 
oil when a filter-drier, evaporator, or condenser is 
replaced. When a compressor is replaced, the oil 
must be drained from the old compressor and mea- 
sured. Drain all the oil from the new compressor, 
then fill the new compressor with the same amount 
of oil that was drained out of the old compressor. 


REMOVAL AND INSTALLATION 
COMPRESSOR 


The compressor may be removed and repositioned 
without disconnecting the refrigerant lines or dis- 
charging the refrigerant system. Discharging is not 
necessary if servicing the compressor clutch or clutch 
coil, the engine, the cylinder head, or the generator. 


WARNING: REVIEW THE WARNINGS AND CAU- 
TIONS IN THE FRONT OF THIS GROUP BEFORE 
PERFORMING THE FOLLOWING OPERATION. 


REMOVAL 

(1) Disconnect the battery negative cable. 

(2) Loosen and remove the serpentine drive belt. 
Refer to Group 7 - Cooling System for the procedures. 
(3) Disconnect the compressor clutch coil wiring. 

(4) Recover the refrigerant from the refrigerant 
system as described in this group. 

(5) Remove the refrigerant lines from the compres- 
sor. Install plugs in, or tape over, all of the open 
refrigerant fittings. 

(6) Remove the compressor mounting bolts, and lift 
the compressor from the mounting bracket (Fig. 6) or 
(Fig. 7). 
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_ Fig. 6 Compressor and Mounting Bracket -LHD 
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Fig. 7 Compressor and Mounting Bracket -RHD 
INSTALLATION sy 


NOTE: If a replacement compressor is_ being 
installed, be certain to check the oil level. See 
Refrigerant Oil Level in this group. 


(1) If the compressor mounting bracket was 
removed, install the bracket to the engine. Tighten 
the mounting bolts to 27 N-m (20 ft. lbs.). 

(2) Install the compressor on the mounting 
bracket. Tighten the bolts to 27 N-m (20 ft. lbs.). 

(3) Remove the tape or plugs from all of the refrig- 
erant fittings, and install the refrigerant lines on the 
compressor. 

(4) Install the serpentine drive belt. Refer to 
Group 7 - Cooling System for the procedures. 

(5) Connect the compressor clutch coil wiring. 
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(6) Connect the battery negative cable. 
(7) Evacuate and charge the refrigerant system as 
described in this group. 


COMPRESSOR CLUTCH 


The refrigerant system can remain fully-charged 
during compressor clutch, pulley, or coil replacement. 
The compressor clutch can be serviced in the vehicle. 


REMOVAL 

(1) Disconnect the battery negative cable. 

(2) Remove the serpentine drive belt. Refer to 
Group 7 - Cooling System for the procedures. 

(3) Remove the compressor mounting bolts and lift 
the compressor from the mounting bracket. Support 
the compressor to work on clutch. 

(4) Insert the two pins of the spanner wrench 
(Special Tool C-4489) into the holes of the clutch 
plate. Hold the clutch plate stationary and remove 
the hex nut (Fig. 8). 
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(5) Remove the clutch plate with a puller (Special 
Tool C-6461) (Fig. 9). | | 
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Fig. 9 Clutch Plate Remove 
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REMOVAL AND INSTALLATION (Continued) 


(6) Remove the compressor shaft key and the 
clutch shims. 

(7) Remove the external front housing snap ring 
with snap ring pliers (Fig. 10). 
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Fig. 10 External Snap Ring Remove 


(8) Install the lip of the rotor puller (Special Tool 
C-6141-1) into the snap ring groove exposed in the 
previous step, and install the shaft protector (Special 
Tool C-6141-2) (Fig. 11). | 
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Fig. 11 Shaft Protector and Puller 


(9) Install the puller through-bolts (Special Tool 
C-6461) through the puller flange and into the jaws 
of the rotor puller and tighten (Fig. 12). Turn the 
puller center bolt clockwise until the rotor pulley is 
free. 

(10) Remove the screw and retainer from the 
clutch coil lead wire on the compressor front housing 
(Fig. 13). 

(11) Remove the snap ring from the compressor 
hub and remove the clutch field coil (Fig. 14). 


INSTALLATION 
(1) Install the clutch field coil and snap ring. 
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Fig. 14 Clutch Field Coil Snap Ring Remove 


(2) Install the clutch coil wire lead retaining clip 
on the compressor front housing and tighten the 
retaining screw. 
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(3) Align the rotor assembly squarely on the front 
compressor housing hub. | 
_ (4) Install the pulley bearing assembly with the 
installer (Special Tool C-6871) (Fig. 15). Thread the 
installer on the shaft, then turn the nut until the 
pulley assembly is seated. 
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Fig. 15 Clutch Pulley Install 


(5) Install the external front snap ring with snap 
ring pliers. | " 

(6) Install the compressor shaft key and the origi- 
nal clutch shims on the compressor shaft. 

(7) Install the clutch plate with the driver (Special 
Tool C-6463) (Fig. 16). Install the shaft hex nut and 
tighten to 14.4 N-m (10.5 ft. lbs.). 


CLUTCH PLATE DRIVER 
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Fig. 16 Clutch Plate Driver 


(8) Check the clutch air gap with a feeler gauge 
(Fig. 17). If the air gap does not meet the specifica- 
tion, add or subtract shims as required. The air gap 
specification is 0.41-0.79 mm (0.016-0.031 inch). If 
the air gap is not consistent around the circumfer- 
ence of the clutch, lightly pry up at the minimum 
variations. Lightly tap down at the points of maxi- 
mum variation. 
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Fig. 17 Check Clutch Air Gap 


NOTE: The air gap is determined by the spacer 
shims. When installing an original, or a new clutch 
assembly, try the original shims first. When install- 
ing a new clutch onto a compressor that previously 
did not have a clutch, use 0.040, 0.020, and 0.005 
shims from the clutch hardware package that is 
provided with the new clutch. 


(9) Reverse the remaining removal procedures to 
complete the installation. | 


CONDENSER 


WARNING: REVIEW THE WARNINGS AND CAU- 
TIONS IN THE FRONT OF THIS GROUP BEFORE 
PERFORMING THE FOLLOWING OPERATION. 


2.5L ENGINE 


REMOVAL 


(1) Disconnect the battery negative cable. 

(2) Drain the engine cooling system. Refer to 
Group 7 - Cooling System for the procedures. 
~ (3) Disconnect the fan shroud and the radiator hoses. 

(4) Disconnect the automatic transmission cooler 
lines, if equipped. . 

(5) Recover the refrigerant from the refrigerant 
system as described in this group. 

(6) Disconnect the refrigerant lines from the con- 
denser. Either install plugs in, or tape over, all of the 
open refrigerant fittings. 

(7) Unplug the wire harness from the low/high 
pressure cut-off switch (Fig. 18). 

(8) Remove the radiator and the condenser as a unit. 
Refer to Group 7 - Cooling System for the procedures. 
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CONDENSER 


(2) Recover the refrigerant from the refrigerant 
system as described in this group. 

(3) Remove the upper radiator support crossmember. 

(4) Remove the fan shroud and remove the electric 
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Fig. 18 Condenser/Filter-Drier - 2.5L Engine (LHD) 


(9) Remove the retaining bolts, and separate the 
condenser from the radiator. 
(10) Remove the filter-drier from the condenser. 


Install plugs in, or tape over, all open refrigerant fit- 
tings. 


INSTALLATION 


Add 30 ml (1 fluid oz.) of refrigerant oil to the refrig- 
erant system, if the condenser or filter-drier is replaced. 

(1) Remove the plugs or tape from the filter-drier 
fittings. Install the filter-drier onto the condenser. 

(2) Install the condenser to the radiator. Tighten 
the retaining bolts. 

(3) Install the radiator and condenser as a unit. 
Refer to Group 7 - Cooling System for the procedures. 

(4) Plug the wire harness into the low/high pres- 
sure cut-off switch. 

(5) Remove the plugs or tape from the refrigerant fit- 
tings. Connect the refrigerant lines to the condenser. 

(6) Connect the automatic transmission cooler 
lines, if equipped. 

(7) Connect the fan shroud and the radiator hoses. 

(8) Connect the battery negative cable. 

(9) Fill the engine cooling system. Refer to Group 
7 - Cooling System for the procedures. 

(10) Evacuate and charge the refrigerant system 
as described in this group. 


4.0L ENGINE 


REMOVAL 
(1) Disconnect the battery negative cable. 


pag pe ee fan from the radiator (Fig. 19). Refer to Group 7 - 
SWITCH Cooling System for the procedures. 
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Fig. 19 Fan and Shroud - 4.0L Engine 


(5) Remove the mechanical fan and drive from the 
water pump. Refer to Group 7 - Cooling System for 
the procedures. 

(6) Remove the air cleaner assembly. Refer to 
Group 14 - Fuel System for the procedures. 

(7) Remove the grille panel. 

(8) Remove the brackets holding the condenser to 
the radiator. _ 

(9) Carefully lift the radiator and move it toward 
the engine. 

(10) Remove the refrigerant line brackets from the 
condenser, and disconnect the refrigerant lines. 
Install plugs in, or tape over, all of the open refriger- 
ant fittings. | 

(11) Remove the condenser. 


INSTALLATION 


Add 30 ml (1 fluid oz.) of refrigerant oil to the 
refrigerant system, if the condenser is replaced. 

(1) Install the condenser to the radiator, and 
install the unit in the vehicle. 

(2) Unplug the refrigerant fittings. Connect the 
refrigerant lines to the condenser. 

(3) Install the mechanical fan and drive on the 


water pump. Refer to Group 7 - Cooling System for 
the procedures. 
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(4) Install the upper radiator support crossmember. 

(5) Connect the fan shroud and electric fan to the 
radiator. Refer to Group 7 - Cooling System for the 
procedures. 

(6) Connect the automatic transmission cooler 
lines, if equipped. 

(7) Connect the battery negative cable. 

(8) Fill the engine cooling system. Refer to Group 
7 - Cooling System for the procedures. 

(9) Evacuate and charge the refrigerant system as 
described in this group. 


FILTER-DRIER 


WARNING: REVIEW THE WARNINGS AND CAU- 
TIONS IN THE FRONT OF THIS GROUP BEFORE 
PERFORMING THE FOLLOWING OPERATION. 


2.5L ENGINE 

The filter-drier is removed with the condenser for this 
engine application. See Condenser in this group for the 
filter-drier removal and installation procedures. 


4.0L ENGINE 


REMOVAL 


(1) Disconnect the battery negative cable. 

(2) Recover the refrigerant from the refrigerant 
system as described in this group. 

(3) Disconnect the refrigerant lines from the filter- 
drier (Fig. 20). Install plugs in, or tape over, all of 
the open refrigerant fittings. 
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Fig. 20 Condenser and Filter-Drier - 4.0L Engine (LHD) 
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(4) Unplug the wire harness from the low/high 
pressure cut-off switch. 

(5) Remove the nut attaching the filter-drier to the 
side sill weld stud. 

(6) Remove the filter-drier. 


INSTALLATION 


Add 30 ml (1 fluid oz.) of refrigerant oil to the 
refrigerant system, if the filter-drier is being 
replaced. | 

(1) Install the filter-drier to the side sill weld stud 
and tighten the mounting nut. 

(2) Plug the wire harness into the low/high pres- 
sure cut-off switch. 

(3) Unplug the opened refrigerant fittings. Connect 
the refrigerant lines to the filter-drier. 

(4) Connect the battery negative cable. 

(5) Evacuate and charge the refrigerant system as 
described in this group. 


EXPANSION VALVE 


WARNING: REVIEW THE WARNINGS AND CAU- 
TIONS IN THE FRONT OF THIS GROUP BEFORE 
PERFORMING THE FOLLOWING OPERATION. 


REMOVAL 

(1) Recover the refrigerant from the refrigerant 
system as described in this group. 

(2) Remove the engine coolant bottle and bracket. 

(3) Disconnect the refrigerant lines from the 
expansion valve (Fig. 21). Install plugs in, or tape 
over, all of the open refrigerant fittings. 
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Fig. 21 Expansion Valve 
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REMOVAL AND INSTALLATION (Continued) 


(4) Disconnect the expansion valve from the evap- 
orator coil inlet and outlet tubes, and remove the 
expansion valve. Install plugs in, or tape over, all of 
the open repeat fittings. 


INSTALLATION 

(1) Remove the plugs from the refrigerant fittings. 
Install the expansion valve to the evaporator coil 
inlet and outlet tubes. 

(2) Connect the refrigerant lines to the expansion 
valve. 

(3) Install the engine coolant bottle and bracket. 

(4) Evacuate and charge the refrigerant system as 
described in this group. 


HEATER-A/C HOUSING 


WARNING: REVIEW THE WARNINGS AND CAU- 
TIONS IN THE FRONT OF THIS GROUP BEFORE 
PERFORMING THE FOLLOWING OPERATION. 


REMOVAL | 

(1) Disconnect the battery negative cable. 

(2) Drain the engine cooling system. Refer to 
Group 7 - Cooling System for the procedures. 

(3) Remove the center console. Refer to Group 23 - 
Body Components for the procedures. 

(4) Remove the instrument panel. Refer to Group 
8E - Instrument Panel Systems for the procedures. 

(5) Remove the heater hoses. 

(6) If the vehicle has air conditioning, recover the 
refrigerant from the refrigerant system as described 
in this group. Disconnect the refrigerant lines at the 
expansion valve. Install plugs in, or tape over, all of 
the open refrigerant fittings. 

(7) Remove the heater/evaporator housing side 
cover. 

(8) Remove the heater core. 

(9) Remove the defroster duct. 

(10) Disconnect the vacuum hoses from the heater 
core housing vacuum motors. 

(11) Remove the housing retaining nuts in the 
engine compartment. Remove the heater housing. 


INSTALLATION 

(1) Install the heater Gotan retaining nuts in the 
engine compartment. 

(2) Install the vacuum hoses. 

(3) Install the defroster duct. | 

(4) Install the heater core. 

(5) Install the heater/evaporator housing side cover. 

(6) Install the heater hoses. 

(7) If the vehicle has air conditioning, unplug the 
refrigerant fittings and install the refrigerant lines to 
the expansion valve. Evacuate and charge the refrig- 
erant system as described in this group. 
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(8) Install the instrument panel. Refer to Group 
8E - Instrument Panel Systems for the procedures. 

(9) Install the center console. Refer to Group 28 - 
Body Components for the procedures. 

(10) Connect the battery negative cable. 

(11) Fill the engine cooling system. Refer to Group 
7 - Cooling System for the procedures. 


EVAPORATOR/BLOWER HOUSING 


WARNING: REVIEW THE WARNINGS AND CAU- 
TIONS IN THE FRONT OF THIS GROUP BEFORE 
PERFORMING THE FOLLOWING OPERATION. 


REMOVAL 

(1) Disconnect the battery negative cable. 

(2) If the vehicle has air conditioning, recover the 
refrigerant from the refrigerant system as described 
in this group. Disconnect the refrigerant lines at the 
expansion valve. Install plugs in, or tape over, all of 
the open refrigerant fittings. 

(3) Disconnect the blower motor wires and the 
blower vent tube. 

(4) Remove the center console. Refer to Group 23 - 
Body Components for the procedures. 

(5) Remove the lower instrument panel. Refer to Group 
8E - Instrument Panel Systems for the procedures. 

(6) Disconnect the electrical connections at the 
blower motor resistors and the fin sensing cycling 
clutch switch. Disconnect the vacuum hose at the 
vacuum motor (Fig. 22). | 
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J9524-3 


Fig. 22 Evaporator/Blower Housing Components 
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REMOVAL AND INSTALLATION (Continued) 


(7) Cut the plastic retaining strap that holds the (11) Remove the passenger’s cowl side trim panel, 
evaporator/blower housing to the heater-A/C housing and remove the instrument panel support bolt. 
(Fig. 23). (12) To disengage the housing studs from the dash 


panel, gently pull out on the passenger’s side. Then 
rotate the housing downward and toward the rear of 
the vehicle. Remove the evaporator/blower housing. 


INSTALLATION 
(1) Position the evaporator/blower housing in the 
vehicle. Be sure to line up the housings using the 
RETAINING alignment tabs, (Fig. 25) and (Fig. 26). 
7 SCREWS 


PLASTIC 
— RETAINING 
. STRAP 











CLIP J8924-101 


Fig. 23 E vaporator/Blower Housing 


(8) Disconnect and remove the temperature control 
cable. 


(9) Remove the clip at the rear of the blower hous- 





ing flange, and remove the retaining screws. | J8924-103 
(10) Remove the housing attaching nuts from the ; 
engine compartment side of the dash panel (Fig. 24). Fig. 25 Evaporator Housing Alignment Tab 


Remove the evaporator condensate drain tube. 


(=. 





ALIGNMENT 
TABS 
E- ATTACHING 
\ a. © NUTS J8924-104 
| J9124-59 Fig. 26 Evaporator Housing Alignment Tabs 
Fig. 24 Evaporator/Blower Housing Mounting (2) Install the housing retaining screws and the 


rear housing clip. 
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REMOVAL AND INSTALLATION (Continued) 


CAUTION: When installing the evaporator/blower 
housing, use care not to trap wiring between the 
fresh air inlet housing and the dash panel. 


(3) Install the housing retaining nuts on the 
engine compartment side of the dash panel. 

(4) Unplug and connect the refrigerant lines at the 
expansion valve. 

(5) Connect the blower motor wiring and blower 
vent tube. | 

(6) Connect the wiring at the blower motor resis- 
tors and the fin sensing cycling clutch switch. 

(7) Connect the vacuum hose at the vacuum motor 
and attach the temperature control cable. 

(8) Install the instrument panel bolt and cowl side 
trim panel. 

(9) Install the lower instrument panel. 

(10) Install the center console. 

(11) Connect the battery negative cable. 

(12) Evacuate and charge the refrigerant system 
as described in this group. 

(13) Start the vehicle and check for proper heater- 
A/C system operation. 


FIN SENSING CYCLING CLUTCH SWITCH 


REMOVAL 

(1) Disconnect the battery negative cable. 

(2) Remove the center console. Refer to Group 28 - 
Body Components for the procedures. 

(3) Remove the lower instrument panel. Refer to 
Group 8E - Instrument Panel Systems for the proce- 
dures. 

(4) Pull the wiring harness retainer clip out of the 
housing (Fig. 27). 

(5) Disconnect the switch electrical connection. 

(6) Remove the wires from the retaining clip. 

(7) Carefully remove the fin sensing cycling clutch 
switch probe from the evaporator fins. 


INSTALLATION 

(1) Carefully insert the fin sensing cycling clutch 
switch probe into the evaporator fins. 

(2) Connect the switch electrical connection. 

(3) Snap the wiring retainer clip into the hole in 
the housing. 

(4) Install the lower instrument panel. 

(5) Install the center console. 

(6) Connect the battery negative cable. 


EVAPORATOR COIL 


WARNING: REVIEW THE WARNINGS AND CAU- 
TIONS IN THE FRONT OF THIS GROUP BEFORE 
PERFORMING THE FOLLOWING OPERATION. 


HEATING AND AIR CONDITIONING 24 - 29 





CYCLING CLUTCH 
SWITCH 






\____| 


Semaeaasses 
 ceniatientenar 


VACUUM 


MOTOR COVER 195242 


Fig. 27 Fin Sensing Cycling Clutch Switch 


REMOVAL 

(1) Remove the evaporator/blower housing as 
described in this group. 

(2) Remove the top housing retaining screws, and 
remove the top of the evaporator housing (Fig. 28). 


TOP OF HOUSING 





— RETAINING 
SCREWS 
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Fig. 28 Evaporator Housing Top Remove 


(3) Remove the fin sensing cycling clutch switch 
from the evaporator as described in this group. 

(4) Remove the evaporator retaining screws, and 
lift the evaporator out of the housing (Fig. 29). 

(5) Remove the expansion valve from the evapora- 
tor. 


INSTALLATION 
Add 30 ml (1 fluid oz.) of refrigerant oil to the 
refrigerant system if the evaporator is replaced. 
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REMOVAL AND INSTALLATION (Continued) 






EVAPORATOR 
RETAINING 
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Fig. 29 Evaporator Remove 


(1) Install the expansion valve on evaporator. 

(2) Position the evaporator in the housing. Install 
and tighten the evaporator retaining screws. 

(3) Install the fin sensing cycling clutch switch 
into the evaporator. 

(4) Install the top on the evaporator housing. 

(5) Install the evaporator/blower housing as 
described in this group. 


HEATER CORE 


WARNING: REVIEW THE WARNINGS AND CAU- 
TIONS IN THE FRONT OF THIS GROUP BEFORE 
PERFORMING THE FOLLOWING OPERATION. 


REMOVAL 

(1) Drain the engine cooling system. Refer to 
Group 7 - Cooling System for the procedures. 

(2) Disconnect the heater hoses at the heater core 
tubes. 

(3) Remove the ieavenevaporster housing side 
cover.  & : - 

(4) Remove the retaining screws and remove the 
heater core by pulling it straight out of the housing 
(Fig. 30). 


INSTALLATION 

(1) Install the heater core into the housing and — 
install the retaining screws. 

(2) Install the evaporator/blower housing side 
cover. 

(3) Install the heater hoses to the heater core 
tubes. 

(4) Fill the engine cooling system. Refer to eroup 
7 - Cooling ee for the peatenenee 
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Fig. 30 Heater Core 


HEATER-A/€ CONTROLS 


(1) Disconnect the battery negative cable. | 

(2) Remove the instrument panel bezel attaching 
screws and remove the instrument panel bezel (Fig. 
31). The bezel is snap fit at the locations shown. 
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Fig. 31 Instrument Bezel Remove/install 


REMOVAL AND INSTALLATION (Continued) 
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(3) Remove the radio attaching screws (Fig. 32). 
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Fig. 34 Heater-A/C Control Panel Mounting Screws 


Fig. 32 Radio Remove/install 


(4) Disconnect the radio electrical connector, 4 /f , "a iY, y Yi a 
| aa MISS STA 






ANTENNA 





GROUND ~ ELECTRICAL | 
LEAD CONNECTOR J898F-2 


Fig. 33 Radio Connections Remove/install 





(5) Remove the heater-A/C control panel screws — 
(Fig. 34). _ 
N | 
(6) Remove the heater-A/C control electrical con- | EEL iOnS , 
nectors (Fig. 35). -J8924-85 


7) Disc t th h by releasing th | 
ae roe (Fig oo. ONES Dna Fig. 35 Heater-A/C Control Electrical Connectors 
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REMOVAL AND INSTALLATION (Continued) 


VACUUM 
CONNECTOR ~ 


LOCKING \ / ™~ 





Fig. 36 Heater-A/C Vacuum Connector 


(8) Remove the temperature control cable locking tab 
by pak a screwdriver to release the tab (Fig. 37). 


BAD 
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SCREWDRIVER 





18924-87 
Fig. 37 Temperature Control Cable Locking Tab 


(9) Remove the attaching ring on the end of the 
temperature control cable from the arm on the bot- 
tom of the control panel (Fig. 38). 

(10) Reverse the removal procedures to install. 


HEAT/DEFROST/PANEL DOOR ACTUATORS 

(1) Disconnect the battery negative cable. 

(2) Remove the center console. Refer to Group 23 - 
Body Components for the procedures. 
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Fig. 38 thr Cooertt Control Cable Alecame. Ring 


(3) Remove the lower instrument panel. Refer to 
Group 8E - Instrument Panel Systems for the proce- 
dures. 

(4) Disconnect the vacuum hose(s) from the vac- 
uum motor(s). 

(5) Remove the vacuum motor attaching nuts and 
remove the vacuum motor from the bracket. 

(6) Remove the vacuum motor linkage retaining 
clip and remove the rod from the door actuating lever 
(Fig. 39). 
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Fig. 39 Vacuum Motors Remove/install 
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REMOVAL AND INSTALLATION (Continued) 
(3) Remove the actuating rod clip, and disengage 
the rod from the door lever. 


RECIRCULATION AIR DOOR VACUUM ACTUATOR (4) Remove the vacuum actuator retaining nuts, 


(1) Remove the vacuum motor cover (Fig. 40). and then remove the vacuum actuator. 
(5) Reverse the removal procedures to install. 


TEMPERATURE CONTROL CABLE 
ST (1) Disconnect the battery negative cable. 
ay, | (2) Remove the heater-A/C controls as described in 


wey ; 
«OLR this group. | 
: ID, (3) Remove the lower instrument panel. Refer to 


(7) Reverse the removal procedures to install. 





ne 








Group 8E - Instrument Panel Systems for the proce- 







FIN SENSING 
CYCLING CLUTCH d 
SWITCH er . 
} | (4) Disconnect the cable retainer from the heater- 
A/C housing. | 


(5) Remove the push-on nut attaching the cable to 
the blend air door crank arm and remove the cable. 
(6) Reverse the removal procedures to install. 


BLOWER MOTOR 





2.5L ENGINE 
(1) Disconnect the battery negative cable. 
(2) Disconnect the blower motor wiring (Fig. 42). 


VACUUM 
MOTOR a 9524-2 


Fig. 40 Vacuum Motor Cover ° Se 
(2) Disconnect the vacuum hose at the actuator 
(Fig. 41). 
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Fig. 42 Blower Motor Connector 
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Fig. 41 Recirculation Air Door Vacuum Actuator 
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(3) Remove the blower motor mounting bolts (Fig. 
43). | 
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Fig. 43 Blower Motor Remove/Install 


(4) Remove the blower motor and fan assembly. 
(5) Remove the blower motor fan from the motor 

shaft for access to the motor attaching nuts (Fig. 44). 
(6) Reverse the removal procedures to install. 


NOTE: The ears, A and B, of the retainer clip must 
be over the flat surface on the motor shaft (Fig. 44). 


4.0L ENGINE 

(1) Disconnect the battery negative cable. 

(2) Remove the washer fluid reservoir. Refer to 
Group 8K - Wiper and Washer Systems for the pro- 
cedures. | 

(3) Disconnect the blower motor wiring (Fig. 42). 

(4) Remove the blower motor mounting bolts (Fig. 
A3). | 

(5) Remove the blower motor and fan assembly. 

(6) Remove the blower motor fan from the motor 
shaft for access to the motor attaching nuts (Fig. 44). 

(7) Reverse the removal procedures to install. 


NOTE: The ears, A and B, of the retainer clip must 
be over the flat surface on the motor shaft (Fig. 44). 
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Fig. 44 Blower Fan 
BLOWER MOTOR RESISTOR 


(1) Disconnect the battery negative cable. 

(2) Remove the vacuum motor cover retaining 
screw, and lower the cover. 

(3) Unplug the blower motor resistor connector, 
remove the resistor retaining screws, and remove the 
resistor. 

(4) Reverse the removal procedures to install. 


BLOWER MOTOR SWITCH 


(1) Disconnect the battery negative cable. 

(2) Remove the heater-A/C controls as described in 
this group. 

(3) Remove the screws fastening the blower motor 
switch to the rear of the heater-A/C control panel, 
and remove the switch. 

(4) Reverse the removal procedures to install. 
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GENERAL INFORMATION 


SYSTEM DESCRIPTION 

The Powertrain Control Module (PCM) monitors 
many different circuits in the fuel injection, ignition, 
emission and engine systems. If the PCM senses a 
problem with a monitored circuit often enough to 
indicate an actual problem, it stores a Diagnostic 
Trouble Code (DTC) in the PCM’s memory. If the 
code applies to a non-emissions related component or 
system, and the problem is repaired or ceases to 
exist, the PCM cancels the code after 40 warm-up 
cycles. Diagnostic trouble codes that affect vehicle 
emissions illuminate the Malfunction Indicator 
(check engine) Lamp. Refer to Malfunction Indicator 
Lamp in this section. 

Certain criteria must be met before the PCM 
stores a DTC in memory. The criteria may be a spe- 
cific range of engine RPM, engine temperature, 
and/or input voltage to the PCM. 

The PCM might not store a DTC for a monitored 
circuit even though a malfunction has occurred. This 
may happen because one of the DTC criteria for the 
circuit has not been met. For example, assume the 
diagnostic trouble code criteria requires the PCM to 
monitor the circuit only when the engine operates 
between 750 and 2000 RPM. Suppose the sensor’s 
output circuit shorts to ground when engine operates 
above 2400 RPM (resulting in 0 volt input to the 


PCM). Because the condition happens at an engine 
speed above the maximum threshold (2000 rpm), the 
PCM will not store a DTC. 

There are several operating conditions for wih 
the PCM monitors and sets DTC’s. Refer to Moni- 
tored Systems, Components, and Non-Monitored Cir- 
cuits in this section. 


NOTE: Various diagnostic procedures may actually 


-cause a diagnostic monitor to set a DTC. For 


instance, pulling a spark plug wire to perform a 
spark test may set the misfire code. When a repair 
is completed and verified, connect the DRB scan 
tool to the 16—way data link connector (Fig. 1) to 
erase all DTC’s and exngee! the MIL. 


Technicians can display stored DIC’s by two differ- 
ent methods. Refer to Diagnostic Trouble Codes in 
this section. For DTC information, refer to charts in 
this section. 


DESCRIPTION AND OPERATION 


MALFUNCTION INDICATOR LAMP (MIL) 


_ As a functional test, the MIL (check engine) illumi- 
nates at key-on before engine cranking. Whenever 
the Powertrain Control Module (PCM) sets a Diag- 
nostic Trouble Code (DTC) that affects vehicle emis- 
sions, it illuminates the MIL. If a problem is 
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DESCRIPTION AND OPERATION (Continued) 
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detected, the PCM sends a message to the instru- 
ment cluster to illuminate the lamp. The PCM illu- 
minates the MIL only for DTC’s that affect vehicle 
emissions. There are some monitors that may take 
two consecutive trips, with a detected fault, before 
the MIL is illuminated. The MIL stays on continu- 
ously when the PCM has entered a Limp-In mode or 
identified a failed emission component. Refer to the 
Diagnostic Trouble Code charts in this group for 
emission related codes. 

Also, the MIL either flashes or illuminates contin- 
uously when the PCM detects active engine misfire. 
Refer to Misfire Monitoring in this section. 

Additionally, the PCM may reset (turn off) the MIL 
when one of the following occur: 

e PCM does not detect the malfunction for 3 con- 
secutive trips (except misfire and Fuel system Moni- 
tors). 

e PCM does not detect a malfunction while per- 
forming three successive engine misfire or fuel sys- 
tem tests. The PCM performs these tests while the 
engine is operating within + 375 RPM of and within 
10 % of the load of the operating condition at which 
the malfunction was first detected. 


STATE DISPLAY TEST MODE 

The switch inputs to the Powertrain Control Mod- 
ule (PCM) have two recognized states; HIGH and 
LOW. For this reason, the PCM cannot recognize the 
difference between a selected switch position versus 
an open circuit, a short circuit, or a defective switch. 
If the State Display screen shows the change from 
HIGH to LOW or LOW to HIGH, assume the entire 
switch circuit to the PCM functions properly. Connect 
the DRB scan tool to the data link connector and 
access the state display screen. Then access either 
State Display Inputs and Outputs or State Display 
Sensors. 





CIRCUIT ACTUATION TEST MODE 


The Circuit Actuation Test Mode checks for proper 
operation of output circuits or devices the Powertrain 
Control Module (PCM) may not internally recognize. 
The PCM attempts to activate these outputs and 
allow an observer to verify proper operation. Most of 
the tests provide an audible or visual indication of 
device operation (click of relay contacts, fuel spray, 
etc.). Except for intermittent conditions, if a device 
functions properly during testing, assume the device, 
its associated wiring, and driver circuit work cor- 
rectly. Connect the DRB scan tool to the data link 
connector and access the Actuators screen. 


DIAGNOSTIC TROUBLE CODES 

A Diagnostic Trouble Code (DTC) indicates the 
PCM has recognized an abnormal condition in the 
system. 

The technician can display DTC’s in two ways. The 
first way is to cycle the ignition switch and count the 
number of times the malfunction indicator (Check 
Engine) lamp on the instrument panel flashes on and 
off. The DRB scan tool provides the second method of 
displaying DTC’s. Diagnostic trouble codes are the 
results of a system or circuit failure, but do not 
directly identify the failed component or components. 


NOTE: For a list of DTC’s, refer to the charts in this 
section. | 


OBTAINING DIAGNOSTIC TROUBLE CODES 
USING DRB SCAN TOOL | 


WARNING: APPLY PARKING BRAKE AND/OR 
BLOCK WHEELS BEFORE PERFORMING ANY TEST 
ON AN OPERATING ENGINE. 


(1) Connect the DRB scan tool to the data link 
(diagnostic) connector. This is located in the passen- 
gers compartment, below instrument cluster, and to 
the left of steering column (Fig. 1). 

(2) Turn the ignition switch on, access Read Fault 
Screen. Record all the DTC’s shown on the DRB scan 
tool. Observe the malfunction indicator (check 
engine) lamp on the instrument panel. The lamp 
should light for 2 seconds then go out (bulb check). 

(3) To erase DTC’s, use the Erase Trouble Code 
data screen on the DRB scan tool. 


USING THE MALFUNCTION INDICATOR LAMP (MIL) 

(1) Cycle the ignition key On - Off - On - Off - On 
within 5 seconds. 

(2) Count the number of times the MIL (check 
engine lamp) on the instrument panel flashes on and 
off. The number of flashes represents the trouble 
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code. There is a slight pause between the flashes rep- Longer pauses separate individual two digit trouble 
resenting the first and second digits of the code. codes. 


DIAGNOSTIC TROUBLE CODE DESCRIPTIONS 


MIL 
CODE 
P1390°° BA Misfire Adaptive Numerator at CKP sensor target windows have too much 


f variation 


DESCRIPTION OF DIAGNOSTIC TROUBLE 


DRB SCAN TOOL DISPLAY CODE 






9D Intermittent Loss of CMP or CKP Intermittent loss of either camshaft or 
crankshaft position sensor 


28 No Crank Reference Signal at | No crank reference signal detected during 
PCM engine cranking. 


or 





1 
2” Battery Disconnect Direct battery input to PCM was disconnected 
| within the last 50 Key-on cycles. 
13** P1297 27 No Change in MAP From Start to | No difference recognized between the engine 
Run MAP reading and the barometric 
(atmospheric) pressure reading from start-up. 


1 
1 





24 MAP Sensor Voltage Too Low MAP sensor input below minimum acceptable 
voltage. 
25 MAP Sensor Voltage Too High MAP sensor input above maximum acceptable 
voltage. 
87 No 5 Volts To MAP Sensor 5 Volt output to MAP sensor open 
1D P0500 23 No Vehicle Speed Sensor Signal No vehicle speed sensor signal detected 
| during road load conditions. 
or 
P0720 A6 Low Output Spd Sensr RPM, Output Shaft Speed Sensor Circuit 
Above 15 MPH 


Brie P0125 80 Closed Loop Temp Not Reached Engine does not reach 20°F within acceptable 
limits. 
- + OF | 
a 21 Engine Is Cold Too Long Engine did not reach operating temperature 
within acceptable limits. 


21** 9B Upstream O2s Voltage Shorted to | Tested at cold start only after start to run. 


Ground 





66 Upstream O2 Sensor Slow Upstream oxygen sensor response slower | 
Response than minimum required switching frequency or 
value does not go below .29 and then above 
.78 volts. 


67 | Upstream O2 Sensor Heater Upstream oxygen sensor heating element 
Failure circuit malfunction. Tested at cold start only 
after start to run transfer. 
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SCAN 
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DESCRIPTION OF DIAGNOSTIC TROUBLE 


| DRB SCAN TOOL DISPLAY CODE 
















Downstream O2s Voltage Shorted 
to Ground 


Tested at cold start only after start to run. 






Downstream O2 Sensor Shorted 
to Voltage 






Downstream oxygen sensor input voltage 
maintained above the normal operating range. | 





Downstream O2 Sensor Heater 
Failure 


Downstream oxygen sensor heating element 
circuit malfunction. Tested at cold start only 
after start to run transfer. 









ECT Sensor Voltage Too Low Engine coolant temperature sensor input 


below minimum acceptable voltage. 








ECT Sensor Voltage Too High Engine coolant temperature sensor input 


above maximum acceptable voltage. 














Intake Air Temp Sensor Voltage 
Low — 


Intake air temperature sensor input below the 
maximum acceptable voltage. 










Intake Air Temp Sensor Voltage 
High 


Intake air temperature sensor input above the 
minimum acceptable voltage. 



























24** 84 TPS Voltage Does Not Agree TPS signal does not correlate to MAP sensor 
With MAP 
1A Throttle Position Sensor Voltage Throttle position sensor input below the 
Low minimum acceptable voltage 
1B Throttle Position Sensor Voltage Throttle position sensor input above the 
High maximum acceptable voltage. 





Idie Air Control Motor Circuits A shorted or open condition detected in one or 
more of the idle air control motor circuits. 


25** P0505 19 
or | | 
| P1294 | 8A Actual idle speed does not equal target idle 
| speed. 


Target Idle Not Reached 
2/** P0201 15 Injector #1 Control Circuit Injector #1 output driver does not respond 
| , properly to the control signal. 


or 
~ P0202 | Injector #2 Control Circuit Injector #2 output driver does not respond 
properly to the control signal. 
es | Injector #3 Control Circuit Injector #3 output driver does not respond 
| : 7 properly to the control signal. 
D Injector #4 Control Circuit Injector #4 output driver does not respond 
properly to the control signal. 
Injector #5 Control Circuit Injector #5 output driver does not respond 









properly to the control signal. 
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- SCAN 
TOOL 
os 


P0441 


GENERIC | 


DRB SCAN TOOL DISPLAY 


Injector #6 Control Circuit 


Evap Purge Flow Monitor Failure 


EVAP Purge Solenoid Circuit 


Speed Control Solenoid Circuits 


Speed Control Switch Always 
Low 


Torq Conv Clu, No RPM Drop At 
Lockup 


Torque Converter Clutch Soleniod 
CKT 


P/N switch Stuck In Park Or In 
Gear 


Fuel Pump Relay Control Circuit 


Auto Shutdown Relay Control 
Circuit 


‘No ASD Relay Output Voltage at 


PCM 


| Fuel Level Sending Unit Volts Too 


Low 


| | Fuel Level Sending Unit Volts Too 
High 


Fuel Level Unit No Change Over 
Miles 
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DESCRIPTION OF DIAGNOSTIC TROUBLE : 
CODE | 





| Injector #6 output driver does not respond 
| properly to the control signal. 


Insufficient vapor flow detected during 
evaporative emission system operation. 
Tested at idle. 


An open or shorted condition detected in the 
duty cycle purge solenoid circuit. 





A/C Clutch Relay Circuit An open or shorted condition detected in the 
A/C clutch relay circuit. 


An open or shorted condition detected in the 
Speed Control vacuum or vent solenoid 
circuits. 


MUX speed control switch below volts. 


Relationship between engine speed and 
vehicle speed indicates no torque converter 


| clutch engagement. 


An open or shorted condition detected in the 
torque converter part throttle unlock solenoid 
control circuit. 


Park/Neutral Switch Performance 


An open or shorted condition detected in the 
fuel pump relay control circuit. 


An open or shorted condition detected in the 
auto shutdown relay circuit. 


An Open condition detected In The ASD Relay | 
Output Circuit. 


Circuit shorted to ground between PCM and 
fuel gauge sending unit. 


Open circuit between PCM and fuel gauge 
sending unit. 


Sending unit reads low too long. 


P0300 Multiple Cylinder Misfire Misfire detected in multiple cylinders. 
or : 
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GENERIC 

SCAN 
TOOL 
CODE 















_ DESCRIPTION OF DIAGNOSTIC TROUBLE 
CODE 


MIL 
CODE 





DRB SCAN TOOL DISPLAY 









Cylinder #1 Misfire Misfire detected in cylinder #1. 





Cylinder #2 Misfire Misfire detected in cylinder #2. 






Cylinder #3 Misfire 


Cylinder #4 Misfire 


Misfire detected in cylinder #3. 










Misfire detected in cylinder #4. 


Cylinder #5 Misfire Misfire detected in cylinder #5. 





Cylinder #6 Misfire Misfire detected in cylinder #6. 






Ignition Coil #1 Primary Circuit Peak primary circuit current not achieved with 


maximum dwell time. 




















Battery Temp Sensor Voltage Too 
High 


Battery temperature sensor input voltage 
above an acceptable range. 























05 
7 
7 
0 





No Cam Signal at PCM 





01 
7 


;44** | P1492 
! or | 
P1493 99 Battery Temp Sensor Voltage Too | Battery temperature sensor input voltage 
Low below an acceptable range. 
46*** Charging System Voltage Too Battery voltage sense input above target 
High | charging voltage during engine operation. 
47*** Charging System Voltage Too Battery voltage sense input below target 
Low. charging during engine operation. Also, no 
significant change detected in battery voltage 
during active test of generator output circuit. 
51** P0171 7 Fuel System Lean A lean air/fuel mixture has been indicated by 
an abnormally rich correction factor. 
52** P0172 6 Fuel System Rich A rich air/fuel mixture has been indicated by 
an abnormally lean correction factor. 
P0601 Internal Controller Failure PCM Internal fault condition detected. 
54** P0340 No camshaft signal detected during engine 
cranking or while running. Too many CKP 
signals without a CAM signal. , 
So” Completion of fault code display on Check 
: | Engine lamp. 
}72** | P0420 0 Catalytic Converter Efficency Catalyst efficiency below required level. 
: | Failure 7 | 
* Check Engine Lamp (MIL) will not illuminate if this Diagnostic Trouble Code was recorded. Cycle Ignition 
key as described in manual and observe code flashed by Check Engine lamp. | 
** Check Engine Lamp (MIL) will illuminate during engine operation if this Diagnostic Trouble Code was 
recorded. | | 
*** Generator Lamp illuminated 


DESCRIPTION 
MONITORED SYSTEMS 


There are new electronic circuit monitors that 
check fuel, emission, engine and ignition perfor- 
mance. These monitors use information from various 
sensor circuits to indicate the overall operation of the 
fuel, engine, ignition and emission systems and thus 
the emissions performance of the vehicle. 

The fuel, engine, ignition and emission systems moni- 
tors do not indicate a specific component problem. They 
do indicate that there is an implied problem within one 
of the systems and that a specific problem must be diag- 
nosed. 

If any of these monitors detect a problem affecting 
vehicle emissions, the Malfunction Indicator (Check 
Engine) Lamp will be illuminated. These monitors 
generate Diagnostic Trouble Codes that can be dis- 
played with the check engine lamp or a scan tool. 

The following is a list of the eye monitors: 

e Misfire Monitor 
Fuel System Monitor 
Oxygen Sensor Monitor 
Oxygen Sensor Heater Monitor 
Catalyst Monitor 

All these system monitors require two consecutive 
trips with the malfunction present to set a fault. 

Following is a description of each system monitor, 
and its DTC. 

Refer to the appropriate Powertrain Diagnos- 
tics Procedures manual for diagnostic procedures. 





DTC 21—OXYGEN SENSOR (O2S) MONITOR 

Effective control of exhaust emissions is achieved by 
an oxygen feedback system. The most important ele- 
ment of the feedback system is the O28. The O2S is 
located in the exhaust path. Once it reaches operating 
temperature 300° to 350°C (572° to 662°F), the sensor 
generates a voltage that is inversely proportional to the 
amount of oxygen in the exhaust. The information 
obtained by the sensor is used to calculate the fuel 
injector pulse width. This maintains a 14.7 to 1 Air Fuel 
(A/F) ratio. At this mixture ratio, the catalyst works 
best to remove hydrocarbons (HC), carbon monoxide 
(CO) and nitrogen oxide (NOx) from the exhaust. 

The O28 is also the main sensing element for the 
Catalyst and Fuel Monitors. 

The O28 can fail in any or all of the following 
manners: 

e slow response rate 

e reduced output voltage 
--e dynamic shift 

e shorted or open circuits 

Response rate is the time required for the sensor to 
switch from lean to rich once it is exposed to a richer 
than optimum A/F mixture or vice versa. As the sensor 
starts malfunctioning, it could take longer to detect the 
changes in the oxygen content of the exhaust gas. 


AND OPERATION (Continued) 
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The output voltage of the O2S ranges from 0 to 1 
volt. A good sensor can easily generate any output 
voltage in this range as it is exposed to different con- 
centrations of oxygen. To detect a shift in the A/F 
mixture (lean or rich), the output voltage has to 
change beyond a threshold value. A malfunctioning 
sensor could have difficulty changing beyond the 
threshold value. 


DTC 21—OXYGEN SENSOR HEATER MONITOR 
If there is an oxygen sensor (O28) shorted to voltage 
DTC, as well as a O28 heater DTC, the O28 fault 
MUST be repaired first. Before checking the O28 fault, 
verify that the heater circuit is operating correctly. 

Effective control of exhaust emissions is achieved by 
an oxygen feedback system. The most important ele- 
ment of the feedback system is the O2S. The O28 is 
located in the exhaust path. Once it reaches operating 
temperature 300° to 350°C (572 ° to 662°F), the sensor 
generates a voltage that is inversely proportional to the 
amount of oxygen in the exhaust. The information 
obtained by the sensor is used to calculate the fuel 
injector pulse width. This maintains a 14.7 to 1 Air Fuel 
(A/F) ratio. At this mixture ratio, the catalyst works 
best to remove hydrocarbons (HC), carbon monoxide 
(CO) and nitrogen oxide (NOx) from the exhaust. 

The voltage readings taken from the O2S sensor 
are very temperature sensitive. The readings are not 
accurate below 300°C. Heating of the O2S sensor is 
done to allow the engine controller to shift to closed 
loop control as soon as possible. The heating element 
used to heat the O2S sensor must be tested to ensure 
that it is heating the sensor properly. 

The O28 sensor circuit is monitored for a drop in 
voltage. The sensor output is used to test the heater 
by isolating the effect of the heater element on the — 
O2S sensor output voltage from the other effects. 


DTC 43—MISFIRE MONITOR | 

Excessive engine misfire results in increased cata- 
lyst temperature and causes an increase in HC emis- — 
sions. Severe misfires could cause catalyst damage. 
To prevent catalytic convertor damage, the PCM 
monitors engine misfire. 

The Powertrain Control Module (PCM) monitors 
for misfire during most engine operating conditions 
(positive torque) by looking at changes in the crank- 
shaft speed. If a misfire occurs the speed of the 
crankshaft will vary more than normal. : 


DTC 51/52—FUEL SYSTEM MONITOR 

To comply with clean air regulations, vehicles are 
equipped with catalytic converters. These converters 
reduce the emission of hydrocarbons, oxides of nitro- 
gen and carbon monoxide. The catalyst works best 
when the Air Fuel (A/F) ratio is at or near the opti- 
mum of 14.7 to 1. 
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The PCM is programmed to maintain the optimum 
air/fuel ratio of 14.7 to 1. This is done by making short 
term corrections in the fuel injector pulse width based 
on the O2S sensor output. The programmed memory 
acts as a self calibration tool that the engine controller 
uses to compensate for variations in engine specifica- 
tions, sensor tolerances and engine fatigue over the life 
span of the engine. By monitoring the actual fuel-air 
ratio with the O2S sensor (short term) and multiplying 
that with the program long-term (adaptive) memory and 
comparing that to the limit, it can be determined 
whether it will pass an emissions test. If a malfunction 
occurs such that the PCM cannot maintain the optimum 
A/F ratio, then the MIL will be illuminated. 


DTC 64—CATALYST MONITOR 

To comply with clean air regulations, vehicles are 
equipped with catalytic converters. These converters 
reduce the emission of hydrocarbons, oxides of nitro- 
gen and carbon monoxide. 

Normal vehicle miles or engine misfire can cause a 
catalyst to decay. A meltdown of the ceramic core can 
cause a reduction of the exhaust passage. This can 
increase vehicle emissions and deteriorate engine 
performance, driveability and fuel economy. 

The catalyst monitor uses dual oxygen sensors (O28’s) 
to monitor the efficiency of the converter. The dual 
Q2S8’s sensor strategy is based on the fact that as a cat- 
alyst deteriorates, its oxygen storage capacity and its 
efficiency are both reduced. By monitoring the oxygen 
storage capacity of a catalyst, its efficiency can be indi- 
rectly calculated. The upstream O28 is used to detect 
the amount of oxygen in the exhaust gas before the gas 
enters the catalytic converter. The PCM calculates the 
A/F mixture from the output of the O28. A low voltage 
indicates high oxygen content (lean mixture). A high 
voltage indicates a low content of oxygen (rich mixture). 

When the upstream O2S detects a lean condition, 
there is an abundance of oxygen in the exhaust gas. A 
functioning converter would store this oxygen so it can 
use it for the oxidation of HC and CO. As the converter 
absorbs the oxygen, there will be a lack of oxygen down- 
stream of the converter. The output of the downstream 
O28 will indicate limited activity in this condition. 

As the converter loses the ability to store oxygen, 
the condition can be detected from the behavior of 
the downstream O2S. When the efficiency drops, no 
chemical reaction takes place. This means the con- 
centration of oxygen will be the same downstream as 
upstream. The output voltage of the downstream 
O2S copies the voltage of the upstream sensor. The 
only difference is a time lag (seen by the PCM) 
between the switching of the O28’s. 

To monitor the system, the number of lean-to-rich 
switches of upstream and downstream O28’s is 
counted. The ratio of downstream switches to 
upstream switches is used to determine whether the 
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catalyst is operating properly. An effective catalyst 
will have fewer downstream switches than it has 
upstream switches i.e., a ratio closer to zero. For a 
totally ineffective catalyst, this ratio will be one-to- 
one, indicating that no oxidation occurs in the device. 

The system must be monitored so that when cata- 
lyst efficiency deteriorates and exhaust emissions 
increase to over the legal limit, the MIL (check 
engine lamp) will be illuminated. 


TRIP DEFINITION 

For a component monitor to erase or turn off a 
MIL illumination for open/short diagnostics, the PCM 
must first recognize that the engine has operated for 
2 minutes, 3 consecutive times, with no failures. 

All system monitors, component rationality and 
functionality monitors have their own trip counters. 
Once the appropriate conditions have been met, the 
monitor will be run. If the monitor fails its test, the 
MIL will be illuminated after completion of the first 
or second failed test (1 trip or 2 trips). If conditions 
can be repeated for 3 consecutive trips with no mal- 
functions, the MIL will be turned off. 

Anytime the MIL is illuminated, a DTC is stored. It 
takes three good trips without the condition present to 
extinguish the MIL. The DTC remains in PCM memory 
even though the MIL has been extinguished. Once the 
MIL is extinguished, the PCM must pass the diagnostic 
test for the most recent DTC for 40 warm-up cycles for 
the DTC to be erased from memory. 

A warm-up cycle can best be described by the fol- 
lowing: 

e The engine must be running 

e Arise of 40°F in engine temperature must occur 
from the time when the engine was started 

e Engine coolant temperature must reach at least 
160°F 

Once the above conditions occur, the PCM is consid- 
ered to have passed a warm-up cycle. Due to the condi- 
tions required to extinguish the MIL and erase the 
DTC, it is most important that after a repair has been 
made, all DTC’s be erased and the repair verified. 


COMPONENT MONITORS 


There are several components that will affect vehi- 
cle emissions if they malfunction. If one of these com- 
ponents malfunctions the Malfunction Indicator 
Lamp (Check Engine) will illuminate. 

Some of the component monitors are checking 0 
proper operation of the part. Electrically operated com- 
ponents now have input (rationality) and output (func- 
tionality) checks. Previously, a component like the 
Throttle Position sensor (TPS) was checked by the PCM 
for an open or shorted circuit. If one of these conditions 
occurred, a DTC was set. Now there is a check to ensure 
that the component is working. This is done by watch- 
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ing for a TPS indication of a greater or lesser throttle — 


opening than MAP and engine rpm indicate. In the case 
of the TPS, if engine vacuum is high and engine rpm is 
1600 or greater and the TPS indicates a large throttle 
opening, a DTC will be set. The same applies to low 
vacuum and 1600 rpm. 

All open/short circuit checks or any component that 
has an associated limp in will set a fault after 1 trip 
with the malfunction present. Components without 
an associated limp in will take two trips to illumi- 
nate the MIL. | 

Refer to the Diagnostic Trouble Codes Description 
Charts in this section and the appropriate Powertrain 
Diagnostic Procedure Manual for diagnostic procedures. 


NON-MONITORED CIRCUITS 


The PCM does not monitor the following circuits, sys- 
tems and conditions that could have malfunctions caus- 
ing driveability problems. The PCM might not store 
diagnostic trouble codes for these conditions. However, 
problems with these systems may cause the PCM to 
store diagnostic trouble codes for other systems or com- 
ponents. For example, a fuel pressure problem will not 
register a fault directly, but could cause a rich/lean con- 
dition or misfire. This could cause the PCM to store an 
oxygen sensor or misfire diagnostic trouble code 


FUEL PRESSURE 

The fuel pressure regulator controls fuel system 
pressure. The PCM cannot detect a clogged fuel 
pump inlet filter, clogged in-line fuel filter, or a 
pinched fuel supply or return line. However, these 
could result in a rich or lean condition causing the 
PCM to store an oxygen sensor or fuel system diag- 
nostic trouble code. | | 


SECONDARY IGNITION CIRCUIT 

The PCM cannot detect an inoperative ignition coil, 
fouled or worn spark plugs, ignition cross firing, or 
open spark plug cables. | 


CYLINDER COMPRESSION 
The PCM cannot detect uneven, low, or high engine 
cylinder compression. 7 


EXHAUST SYSTEM 
The PCM cannot detect a plugged, restricted or leaking 
exhaust system, although it may set a fuel system fault. 


LOAD VALUE 


—- ENGINE | 





—_AllEngines 
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2% to 8% of Maximum Load — 
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‘FUEL INJECTOR MECHANICAL 


MALFUNCTIONS 

The PCM cannot determine if a fuel injector is 
clogged, the needle is sticking or if the wrong injector 
is installed. However, these could result in a rich or 
lean condition causing the PCM to store a diagnostic 
trouble code for either misfire, an oxygen sensor, or 
the fuel system. 


EXCESSIVE OIL CONSUMPTION _ 
Although the PCM monitors engine exhaust oxygen 

content when the system is in closed loop, it cannot 

determine excessive oil consumption. 


THROTTLE BODY AIR FLOW 
The PCM cannot detect a clogged or restricted air 
cleaner inlet or filter element. — 


VACUUM ASSIST 

The PCM cannot detect leaks or restrictions in the 
vacuum circuits of vacuum assisted engine control 
system devices. However, these could cause the PCM 
to store a MAP sensor diagnostic trouble code and 
cause a high idle condition. 


PCM SYSTEM GROUND | 

The PCM cannot determine a poor system ground. 
However, one or more diagnostic trouble codes may 
be generated as a result of this condition. The mod- 
ule should be mounted to the body at all times, also 
during diagnostic. | | ; 


PCM CONNECTOR ENGAGEMENT 

The PCM may not be able to determine spread or 
damaged connector pins. However, it might store 
diagnostic trouble codes as a result of spread connec- 
tor pins. 


HIGH AND LOW LIMITS 


The PCM compares input signal voltages from each 
input device with established high and low limits for 
the device. If the input voltage is not within limits and 
other criteria are met, the PCM stores a diagnostic trou- 
ble code in memory. Other diagnostic trouble code crite- 
ria might include engine RPM limits or input voltages © 
from other sensors or switches that must be present 
before verifying a diagnostic trouble code condition. 


2500 RPM/NEUTRAL 


9% to 17% of Maximum Load 
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EVAPORATION (EVAP) CONTROL SYSTEM 


The function of the EVAP control system is to pre- 
vent the emissions of gasoline vapors from the fuel 
tank into the atmosphere. When fuel evaporates in 
the fuel tank, the vapors pass through vent hoses or 
tubes to a carbon filled EVAP canister. They are tem- 
porarily held in the canister until they can be drawn 
into the intake manifold when the engine is running. 

All engines use a duty cycle purge system. The 
PCM controls vapor flow by operating the duty cycle 
EVAP purge solenoid. Refer to Duty Cycle Solenoid 
for additional information. 

The EVAP canister is a feature on all models for 
the storage of fuel vapors from the fuel tank. 


NOTE: The hoses used in this system are specially 
manufactured. If replacement becomes necessary, it 
is important to use only fuel resistant hose. 


ROLLOVER VALVE 


The fuel tank is equipped with 2 rollover valves 
(Fig. 1). These valves will prevent fuel flow through 
the fuel tank vent hoses in the event of an accidental 
vehicle rollover. 

Refer to the Fuel Tank section of Group 14, Fuel 
Systems for removal and installation procedures. 


EVAP CANISTER 


A maintenance free, EVAP canister is used on all 
vehicles. On conventional left hand drive (LHD) mod- 
els, the EVAP canister is located in the engine com- 
partment on the passenger side frame rail (Fig. 3). 
On RHD models, the canister is located in the left 
side of the engine compartment near the heater 
blower motor (Fig. 4). The EVAP canister is filled 


/ GROMMET 






VENT HOSE 


ROLLOVER VALVE 


FUEL 
TANK 


805c65b1 


Fig. 1 Rollover Valve Location—Typical © 


with granules of an activated carbon mixture. Fuel 
vapors entering the EVAP canister are absorbed by 
the charcoal granules. 

Fuel tank pressure vents into the EVAP canister. 
Fuel vapors are temporarily held in the canister until 
they can be drawn into the intake manifold. The duty 
cycle EVAP canister purge solenoid allows the EVAP 
canister to be purged at predetermined times and at 
certain engine operating conditions. 


DUTY CYCLE EVAP CANISTER PURGE SOLENOID 


All vehicles use a duty cycle EVAP canister purge 
solenoid. The solenoid regulates the rate of vapor 
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Fig. 2 Typical Rollover Valve Operation 
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Fig. 3 EVAP Canister Location—LHD Models 


flow from the EVAP canister to the intake manifold. 
The PCM operates the solenoid. 

During the cold start warm-up period and the hot 
start time delay, the PCM does not energize the sole- 
noid. When de-energized, no vapors are purged. The 
PCM de-energizes the solenoid during open loop oper- 
ation. 

The engine enters closed loop operation after it 
reaches a specified temperature and the time delay 
ends. During closed loop operation, the PCM cycles 
(energizes and de-energizes) the solenoid 5 or 10 
times per second, depending upon operating condi- 
tions. The PCM varies the vapor flow rate by chang- 
ing solenoid pulse width. Pulse width is the amount 
of time that the solenoid is energized. The PCM 
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Fig. 4 EVAP Canister Location—RHD Models 


adjusts solenoid pulse width based on engine operat- 
ing condition. 

The solenoid attaches to a bracket located in the 
engine compartment near the EVAP canister (Fig. 5). 
The top of the solenoid has the word UP or TOP on 
it. The solenoid will not operate properly unless it is 
installed correctly. 


_— ELECTRICAL 
CONNECTOR 


MOUNTING 
BOLT 


+ PURGE ~ 
+\ SOLENOID 
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Fig. 5 Duty Cycle EVAP Purge Solenoid 
FUEL TANK FILLER TUBE CAP 


‘The fuel tank is sealed with a pressure-vacuum 
relief fuel tank filler tube cap. The relief valves in 
the cap are a safety feature. They operate only to 
prevent excessive pressure or vacuum in tank caused 
by a malfunction in system or damage to vent lines. 

The cap has a threaded configuration. This allows 
the seal to be broken and pressure to be relieved 
without separation of cap from filler tube. Approxi- 
mately two and a half turns are required to remove 
the cap. 

If replacement of filler tube cap is necessary, it 
must be replaced with an identical cap to be sure of 
correct system operation. 
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Fig. 6 Fuel Tank Filler Tube Cap—Typical 


CAUTION: Remove the fuel tank filler tube cap 
(fuel tank cap) to relieve any fuel tank pressure. The 
cap must be removed prior to disconnecting any 
fuel system component or before draining the fuel 
tank. 


CRANKCASE VENTILATION SYSTEM 

All 2.5L 4-cylinder and 4.0L 6-—cylinder engines 
are equipped with a Crankcase Ventilation (CCV) 
system (Fig. 7) or (Fig. 8). The CCV system performs 
the same function as a conventional PCV system, but 
does not use a vacuum controlled valve. 
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Fig. 7 CCV System—2.5L Engine—Typical 


On 4.0L 6 cylinder engines, a molded vacuum tube 
connects manifold vacuum to top of cylinder head 
(valve) cover at dash panel end. The vacuum fitting 
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contains a fixed orifice of a calibrated size. It meters 
the amount of crankcase vapors drawn out of the 
engine. 

On 2.5L 4 cylinder engines, a fitting on drivers 
side of cylinder head (valve) cover contains the 
metered orifice. It is connected to manifold vacuum. 

A fresh air supply hose from the air cleaner is con- — 
nected to front of cylinder head cover on 4.0L 
engines. It is connected to rear of cover on 2.5L 
engines. 

When the engine is operating, fresh air enters the 
engine and mixes with crankcase vapors. Manifold 
vacuum draws the vapor/air mixture through the 
fixed orifice and into the intake manifold. The vapors 
are then consumed during combustion. 


VEHICLE EMISSION CONTROL INFORMATION 
(VECI) LABEL 


All vehicles are equipped with a combined VECI 
label. This label is located in the engine compart- 
ment (Fig. 9) and contains the following: 

e Engine family and displacement 
Evaporative family 
Emission control system schematic _ 
Certification application | 
Engine timing specifications (if adjustable) 

Idle speeds (if adjustable) 
Spark plug and gap 

The label also contains an engine vacuum sche- 
matic. There are unique labels for vehicles built for 
sale in the state of California and the country of 
Canada. Canadian labels are written in both the 
English and French languages. These labels are per- 
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Fig. 9 VECI Label Location—Typical 


manently attached and cannot be removed without 
defacing information and destroying label. 


DIAGNOSIS AND TESTING 
VACUUM SCHEMATICS 


A vacuum schematic for emission related items can 
be found on the Vehicle Emission Control Informa- 
~ tion (VECI) Label. Refer to VECI Label in this group 
for label location. 


REMOVAL AND INSTALLATION 


EVAP CANISTER 

On conventional left hand drive (LHD) models, the 
EVAP canister is located in the engine compartment 
on the passenger side frame rail (Fig. 10). On RHD 
models, the canister is located in the left side of the 


engine compartment near the heater blower motor 
(Fig. 11). 
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Fig. 10 EVAP Canister Location—LHD Models 
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>| | -—~—_ CANISTER 


\S 


MOUNTING | 







eel MOUNTING STRAP ~~ 
< BOLT g056d9t3 
Fig. 11 EVAP Canister Location—RHD Models 


REMOVAL/INSTALLATION 
(1) Disconnect the vacuum lines at the EVAP can- 
ister. Note location of lines before removal. 
(2) Remove canister retaining strap bolt. 
(3) Remove canister from vehicle. 
(4) Reverse the removal procedure for installation. 
(5) Tighten strap bolt to 5 N-m (45 in. lbs.) torque. 


EVAP CANISTER PURGE SOLENOID 


REMOVAL | 

The duty cycle evap canister purge solenoid is 
located in the engine compartment on the cowl panel 
near the EVAP canister (Fig. 12). 

(1) Disconnect electrical wiring connector at sole- 
noid. 


ae ELECTRICAL 


CONNECTOR 


MOUNTING 4 
BOLT “P@Q o— A . \ 
oN Z 





> . 
Vee TET <0. VACUUM 


HARNESS 


J 


80524641 


5 ~=6- PURGE 
~\ SOLENOID 





Fig. 12 Duty Cycle EVAP Canister Purge Solenoia— 
Typical 


(2) Disconnect vacuum harness at solenoid. 
(3) Remove solenoid and its support bracket. 
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INSTALLATION 

(1) Install EVAP canister purge solenoid and its 
mounting bracket to cowl panel. 

(2) Tighten bolt to 5 N-m (45 in. lbs.) torque. 

(3) Connect vacuum harness and wiring connector. 


ROLLOVER VALVE 
The two fuel rollover valves are located on the top 
of the fuel tank (Fig. 13). 


/ RUBBER 


GROMMET 





ROLLOVER VALVE 





805c65b1 


Fig. 13 Valve Location—Typical 
REMOVAL 


WARNING: THE FUEL SYSTEM IS UNDER A CON- 
STANT PRESSURE (EVEN WITH THE ENGINE OFF). 
BEFORE SERVICING THE ROLLOVER VALVE, THE 
FUEL SYSTEM PRESSURE MUST BE RELEASED. 
REFER TO THE FUEL PRESSURE RELEASE PRO- 
CEDURE IN THIS GROUP. 


(1) Disconnect negative battery cable. 

(2) Remove the fuel filler cap and drain fuel tank. 
Refer to Fuel Tank Removal. 

(3) Remove fuel tank. Refer to Fuel Tank Removal. 

(4) The rollover valve is seated in a grommet. 
Remove by prying one side upward and then roll the 
crommet out of tank. 
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(5) Inspect the condition of grommet. Replace’ if 
necessary. 


INSTALLATION 

(1) Start one side of grommet into opening in fuel 
tank. Using finger pressure only, press valve/grom- 
met into place. 

(2) Install fuel tank. Refer to Fuel Tank Installa- 
tion. 

(3) Fill fuel tank. Install fuel tank filler cap. 

(4) Connect negative battery cable. 

(5) Start vehicle and check for leaks. 


FUEL TANK FILLER TUBE CAP 

If replacement of the fuel tank filler tube cap (Fig. 
14) is necessary, it must be replaced with an identical 
cap to be sure of correct system operation. 


PLASTIC 





CUT-AWAY 


GASKET 
RN348 


Fig. 14 Fuel Tank Filler Tube Cap—Typical 


CAUTION: Remove the fuel tank filler tube cap to 
relieve fuel tank pressure. The cap must be 
removed prior to disconnecting any fuel system 
component or before draining the fuel tank. 


SPECIFICATIONS 
TORQUE SPECIFICATIONS 


Description Torque 
EVAP Canister Mounting Bolt... .5 N-m (45 in. lbs.) 
EVAP Canister Purge Solenoid 

Mounting Bolt .............. © N-m (45 in. lbs.) — 


XJ 


Description Group-Page 
PEO. chy ie tee queen igs eee ee ene de 5-31 
ABS BRAKE SYSTEM, BLEEDING ......... 5-do 


ABS MAIN RELAY: 8W-35 ALL-WHEEL 
ANTI-LOCK BRAKES (LH) 
ABS MAIN RELAY; 8W-35 ALL-WHEEL 
ANTI-LOCK BRAKES (RHD)........... gW-35-1 
ABS PUMP MOTOR RELAY; 8W-35 


ALL-WHEEL ANTI-LOCK BRAKES (LH) .. 8W-35-1 
ABS PUMP MOTOR RELAY; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES 

(BHD)... eee cece eee eeeeeeees gW-35-1 
ABS SYSTEM RELAYS .........--------. 5-35 
ABS WARNING LAMP; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES (LH) . . 8W-35-2 
ABS WARNING LAMP; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES 

(111s) nnn sW-35-2 
ABS WARNING LAMP: 8W-40 

INSTRUMENT CLUSTER (LH) ......... gW-40-2 
ABS WARNING LAMP: 8W-40 

INSTRUMENT CLUSTER (RHD)........ gW-40-2 
ABS WARNING LAMP; BRAKES .......... 5-35 
ABSOLUTE PRESSURE (MAP) SENSOR, 

MANIFOLD; FUEL SYSTEM ............. 14-38 
ABSOLUTE PRESSURE (MAP) SENSOR, 

MANIFOLD; IGNITION SYSTEM ..... 8D-15,8D-4 
ABSOLUTE PRESSURE (MAP) SENSOR 

TEST, MANIFOLD................ 0000. 14-34 
ABSOLUTE PRESSURE (MAP) 

SENSOR—PCM INPUT, MANIFOLD....... 14-27 


ABSOLUTE PRESSURE SENSOR, 

MANIFOLD; 8W-30 FUEL/IGNITION 

Dol eWe (LA) v.09 528i eae ae puad 8W-30-4 
ABSOLUTE PRESSURE SENSOR, 

MANIFOLD; 8W-30 FUEL/IGNITION 

SYOlEMS (RAD)... c2ccsareeauuG ares 8W-30-4 
ABSORBER DIAGNOSIS, SPRING AND 

SHOCK 


Shel te te ch tn oy, weg dnet arene eee 2 a 2-14 
ABSORBER, SHOCK: 4.22auewens ones Ve 
A/C COMPRESSOR; 8W-42 AIR 

CONDITIONING/HEATER (LH) ......... 8W-42-1 
A/C COMPRESSOR; 8W-42 AIR 

CONDITIONING/HEATER (RHD)........ 8W-42-1 
A/C PERFORMANCE ........... Cias .. 24-10 
ACCELERATION SWITCH ............ 9-34,9-39 
ACCELERATOR PEDAL ................. 14-1 


ACCESSORY DRIVE BELTS, 

2 eee ee ese er cee (-10,7-35,(-1 
ACCUMULATOR PISTONS AND SPRINGS _ . 21-196 
ACTUATION TEST MODE, CIRCUIT ........ 252 
ACTUATOR, FRONT DOOR INSIDE 

PAN DEC it Catyte py tone te dewa ae eas qcs 23-36 


TTT eT ee er Te 3-44 
ein RECIRCULATION AIR DOOR 
enaiad ein ics Aad oa eee na -33 
ACTUATORS, HEAT/DEFROST/PANEL 
DOU sist ineyaden qo demeeeeeue cnet 24-32 
ADAPTER HOUSING .siscevavi viawe ews 21-40 
ADAPTER HOUSING AND FRONT 
BEARING RETAINER .......-........... 21-6 
ADAPTER HOUSING SEAL 
PEP LARUE WENT ctgtu tony aden se awd s 21-199 
ADAPTER SEAL, SOLENOID HARNESS 21-192 
ADDING ADDITIONAL COOLANT— r 
ee re ee eee ee f= 


ROUTINE 
ADDITIONAL COOLANT—ROUTINE, 
ADDING ...... 00 ccc cece cece ces e bees. 7-24 


ADJUSTER PLUG ASSEMBLY ........... 19-14 
ADJUSTER/MOTORS, POWER - 

DEAL. Cakegkae ts octane at 8R-1,8R-2,8R-3 
ADJUSTMENT AT AXLE WITH LEAF 

Oe gs bees eta nee Swedes bs 3-13 
ADJUSTMENT, COMPASS VARIATION ...... 8V-4 


ADJUSTMENT, DIFFERENTIAL BEARING 

PRELOAD AND RING GEAR BACKLASH .... 3-85 
ADJUSTMENT, DIFFERENTIAL SHIM 

PACK MEASUREMENT...............0-. 3-33 


~ ADJUSTMENT, DOOR LATCH ............ 23-66 
ADJUSTMENT, FOG LAMP ............... 8L-7 
ADJUSTMENT, FRONT BAND ........... 21-149 
ADJUSTMENT, HEADLAMP ............... 8L-6 
ADJUSTMENT, PARK INTERLOCK CABLE. 21-147, 

21-279 
ADJUSTMENT, PINION DEPTH 
SPUD 1.3 o taxud wanes aie ee cere ornare 3-82 
ADJUSTMENT, PRELIMINARY 
INSPECTION, 24 oi saceoaaeeueeeenss 2 21-180 


~ ADJUSTMENT, SHIFT CABLE 


Description 


Group-Page 
ADJUSTMENT, REAR BAND ............ 21-150 


ADJUSTMENT, SHIFT LINKAGE... 94-309.21-337 
ADJUSTMENT, SIDE GEAR CLEARANCE 


MEASUREMENT Jss:4 pe ope cete ae oS 3-86 
ADJUSTMENT, THROTTLE VALVE CABLE. 21-149 
AFTER OVERHAUL OR FLUID/FILTER © 

CHANGE, REPILIING ss oes cee ane nes 21-188 
AFTERMARKET PAINT REPAIR 

PROCUOlS cc usauer aia haensee wens 23-3 
AIR CLEANER ELEMENT ............... 14-41 
AIR CLEANER HOUSING ............... 14-41 


AIR CONDITIONER CONTROLS, HEATER .... 24-2 


AIR CONDITIONER, HEATER ............. 24-1 
AIR CONDITIONING (A/C) CLUTCH 

RELAY—PCM -QUTPUT ............455- 4-28 
AIR CONDITIONING (A/C) CONTROLS— os 
AIR CONTROL (IAC) MOTOR, IDLE; 

8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-5 
AIR CONTROL (IAC) MOTOR, IDLE; 

8W-30 FUEL/IGNITION SYSTEMS 

(hl) thee shoe he see eee cen 4 8W-30-5 
AIR CONTROL (IAC) MOTOR, IDLE; FUEL 

OVEN o54 tea teone tances urs 14-36,14-38 
AIR CONTROL (IAC) MOTOR—PCM 

CUP OLE secceutunecsss cee en Re oe 14-29 
AIR DEFLECTOR, CROSSMEMBER_....... 23-24 
AIR DOOR VACUUM ACTUATOR, 

RECINGULATION wx ees caceeeebewea ws 24-33 
AIR EXHAUSE GRILLE 21ctu necew asd cages 23-50 
AIR TEMPERATURE SENSOR, INTAKE; 

8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-4 


AIR TEMPERATURE SENSOR, INTAKE; 

8W-30 FUEL/IGNITION SYSTEMS : 

(RHD) ...... 0c ec cecececeeeeeeee: 8gW-30-4 
AIR TEMPERATURE SENSOR, INTAKE 

MANIFOLD; FUEL SYSTEM 
AIR TEMPERATURE SENSOR, INTAKE 

MANIFOLD; IGNITION SYSTEM . 8D-15,8D-4,8D-9 
AIR TEMPERATURE SENSOR—PCM 

INPUT, INTAKE MANIFOLD ............. 14-26 
AIR TESTING TRANSMISSION CLUTCH 

AND BAND OPERATION..............-. 21-81 


AIRBAG MODULE scsekecdaseesews 8M-1,8M-3 
AIRBAG SYOIEW! wet ocsawiiceyderar a dus 8M-2 
ALIGNED, | veeseoateuateresseed es 2712-0 


ALIGNMENT, HEADLAMP 8 
ALIGNMENT PREPARATION, HEADLAMP ... 8L-6 


ALIGNMENT, REAR AXLE ............... 3-45 
ALIGNMENT, WREEL. oci.0¢cvoasensass 2-1,2-4 
ALUMINUM THREAD REPAIR ........... 21-94 
AMBIENT TEMPERATURE SENSOR ..... 8W-49-1 
ANALYSIS, BACKLASH AND CONTACT 
PR TER so 2¢ht ena oh coh eee ne pea 3-34,3-61 
ANALYSIS, PRESSURE TEST ........... 21-181 
ANALYSIS, RING GEAR TEETH CONTACT 
PRATER Vico culeat oes eae he neta 3-87 
ANALYSIS, STALL SPEED TEST ......... 21-182 
ANALYSIS, STALL TEST =... 2... 21-81 
ANALYSIS, TIME LAG TEST ............ 21-183 
ANALYZING ROAD TEST ...........0... 21-78 
ANGLE MEASUREMENT, PROPELLER 
OI ks wey eueetaadeer sun 6 Aaa oe nee eae ba 3-5 
ANGLE, UNIVERSAL JOINT .............4. “9 
Se ee “< OF“Z,0F°0,0F-9 
ANTI-LOCK BRAKE SYSTEM LAMP 8E-4,8E-9 
ANTILOCK BRAKES ................ §-31,5-35 


ANTILOCK BRAKES (CAB), CONTROLLER ... 5-32 


ANTILOCK BRAKES, CONTROLLER ........ O-30 
A-PILLAR COWL TRIM, LOWER. ......... 23-48 
POCILEAR AIM, cena dytuncee og eee de aan 23-47 
APPLICATION, BULB gccsxscsna ae ceded 4 8L-18 


APPLICATION CHARTS, GEARTRAIN 
OPERAIION nt oce se aeapee sats. ep eases 21-173 


APPLIQUE, QUARTER WINDOW ......... 23-64 
ARM, LOWER SUOFENOION -eveutessaceds 2-8 
BAM PIIMAN “extvokind 2465 o's qenaue pate 19-28 
ARM, UPPER SUSPENSION cin ssivsgawears 2-8 
ARMING/DISARMING MECHANISM ....... 8M-2 
ARMS AND BLADES, WIPER ............. 8K-2 
ARMS AND PUSH RODS, 

GE, ote whe tsaa om tars ore 9-30,9-48,9-70,9-88 
PAW Oe WIFON. 5 osc ce anne een wea e eee’ 8K-7 
ASD AND FUEL PUMP RELAYS .......... 14-33 
ASSEMBLY, ADJUSTER PLUG ........... 19-14 
ASSEMBLY, DIFFERENTIAL 3.02.0... 0.0. 3-57 
ASSEMBLY, ENGINE ............... 9-28,9-67 
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Description Group-Page 
ASSEMBLY, FIFTH GEAR AND SYNCHRO __.. 21-48 
ASSEMBLY, FINAL ................. 3-37,3-64 
ASSEMBLY, IMPACT SENSOR/INFLATOR ... 8M-2 
ASSEMBLY INFORMATION, 
TRANSMISSION ................. A \*a0,e 172 
ASSEMBLY, PINION MEASUREMENT ....... 3-59 


ASSEMBLY REPLACEMENT, DRIVE AXLE... 3-20 
ASSEMBLY REPLACEMENT—xJ 


VEHICLES, DRIVE AXLE ............ 3-49,3-71 
ASSEMBLY (SHORT BLOCK), SERVICE 

ENGINE ...... 00... ccc eevee ee eau. 9-4 
ASSIST HANDLE .........0.-.-. 0-00. 23-48 
ASST. OR POOR RETURN TO CENTER, 

INSUFFICIENT 0.00.0... ccc ccc ce eevee. 19-4 
AUDIO SYSTEM ...... 0... seen 8F-3 
AUTO SHUTDOWN (ASD) RELAY—PCM 

OUTPUT... ooo c ccc cevecce eevee. 14-28 
AUTOMATIC SHUT DOWN (ASD) RELAY: 

8W-30 FUEL/IGNITION SYSTEMS (LH) . . 8W-30-2 
AUTOMATIC SHUT DOWN (ASD) RELAY: 

8W-30 FUEL/IGNITION SYSTEMS 

(RHD) oo... cece cece ce cecevceeeee: sW-30-2 
AUTOMATIC SHUTDOWN (ASD) RELAY; 

FUEL SYSTEM... . 2. eee ccc e eee ees 14-37 


AUTOMATIC SHUTDOWN (ASD 


TEST i hacsanddiecias vwedgoeasaoceuss 8D-4 
AUTOMATIC SHUTDOWN (ASD) 

RELAY—PCM INPUT........... 000000. 14-24 
AUTOMATIC TRANSMISSION, 3 

1) =): 21-164,21-165 
AUTOMATIC TRANSMISSION, AW-4 ..... 21-279 
AUTOMATIC TRANSMISSION DIAGNOSIS. . 21-75 
AUTOMATIC TRANSMISSION OIL 

COOLER cc ice wucdysowsnmasaene neni’ 72 
AUTOMATIC TRANSMISSION—30RH_ ..... 21-72 
AUTOMATIC TRANSMISSION—AW4 ..... 21-169 
AUXILIARY COOLERS AND COOLER 

LINES, REVERSE FLUSHING MAIN ...... 21-189 
AUXILIARY ELECTRIC COOLING 

FAN oo. .cccccceevecceeeeeeeas 7-22,7-34,7-8 
AW-4 cece cc cccenecescereeettes 21-287 
AW-4 AUTOMATIC TRANSMISSION ...... 241-279 


AX 4/5 MANUAL TRANSMISSION 
COMPONENTS ...... 0.0... ce cence 21-33 


1) eee ne eee eee gee 21-71 
AXIS COMPONENTS . 2 escsncewun es betes 21-68 
AX15 MANUAL TRANSMISSION 2 21790,2 1°09 
AX15 TRANSMISSION ...... 0.0.00. 008, 21-67 


BRAS: wists 4 eae neck eeu &eu sage oe 21-35 


AX4/5 MANUAL TRANSMISSION .......... 21-1 
AX4/5 MANUAL TRANSMISSION 

PONG: tht cr gupecns ovhen ven beniss 21-39 
ALLE CdS ssi edipehyrekiae eens 3-68,3-89 


AXLE ALIGNMENT, REAR ............... -45 
AXLE ASSEMBLY REPLACEMENT, DRIVE ... 3-20 
AXLE ASSEMBLY REPLACEMENT—XJ | 

VER ICLeo. DRIVE 2a .uteree chases 3-49,3-71 


ARLE BUSHING . ¢ st0dae nave ers einead) an 
AXLE BUSHING REPLACEMENT .......... 3-24 
BALE GOMPONENTS: os iSornu way se opie we 3-64 
AXE, TRONDDAWE suucceuhunrt eavenee 3-18 
AXLE; MODEL 29) 24 tasncewanagnwees 3-42,3-64 
PALEONALL . devise gs téxenpaceees ees 3-51 
AXLE SHAFT, HUB BEARING ............. 3-21 
AXLE SHAFT OIL SEAL REPLACEMENT, 

DONE pacwens eka) A wake aad eaten 3-26 
AXLE SHAFT SEAL AND BEARING errr 3-52 


AXLE SHAFT, SEAL AND BEARING 

SERVICE ooo. cece cece eee eeeee. 3-71 
AXLE SHAFT—CARDAN U-JOINT 
AXLE, TORQUE—MODEL 30 
AXLE WITH LEAF SPRINGS, | 

ADJUSTMENT AT................ cee 3-13 
AXLE—MODEL 30, FRONT 
AXLE—MODEL 35, FRONT 


AXLE—TUBE AND MODEL 30, FRONT ..... 3-14 
PIES: a5 os aie ede sense canna nS x 3-43 
BACKLASH ADJUSTMENT, DIFFERENTIAL 

BEARING PRELOAD AND RING GEAR...... 3-85 
BACKLASH AND CONTACT PATTERN | | 

PNPRIN OID: 2 $33 02ds5 coi ee wae b es . +. 3°34,3-61 
BACK-UP LAMPS; 8W-51 REAR 

RIGHTING TL) at wie eee eee knee 8W-51-1 


BACK-UP LAMPS; 8W-51 REAR 
HIGH) NG ARNO sd suse tame oa centile 8W-51-1 
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BACK-UP/REAR TURN SIGNAL/TAIL 

LAI? 4 ole Sane remit A wae pe eo pease 8L-15 
BACK-UP/REAR TURN SIGNAL/TAIL 

DAME DOLE css aau geome eheetuedseers 8L-11 
BALANCE, TIRE AND WHEEL ............ 22-10 
BALL STUD, LIFTGATE SUPPORT ROD 23-61 
BALL STUDS, STEERING KNUCKLE ....... 3-22 
BAND ADJUSTMENT, FRONT ........... 21-149 
BAND ADJUSTMENT, REAR ............ 21-150 
BAND OPERATION, AIR TESTING 

TRANSMISSION CLUTCH .............. 21-81 
BAR, SOUND ceiagacce eves veteesaeaes 8F-8 
BAR, STABILIZER i. ceeacdseaeseouas 2-14,2-9 

a) a ee ee 2-10 
BASE BRAKE SYSTEM ..... 00... ese. o°1,0-0 
BASE BRAKES ............ 0: e cece eens 9-30 


BASE COAT/CLEAR COAT FINISH 23- 
DAVIEAL. sidcmue nue as 8A-11,8A-13,8A-2,8A-3 
BATTERY CHARGING 8A-9 
BATTERY FEED; 8W-30 FUEL/IGNITION 


se 8 8 ee ew ee ee ee ee lk le 


SYSTEMS (LH Signet Seams mais -30-1 
BATTERY FEED; 8W-30 FUEL/IGNITION 

SYSTEMS (RHD)............--- 000. 8W-30-1 
BATTERY MOUNTING ................-. 8A-3 
BATTERY REPLACEMENT, REMOTE 

KEYLESS ENTRY TRANSMITTER ......... gP-9 
BATTERY SIZE AND RATINGS ............ 8A-2 
BATTERY TEMPERATURE SENSOR: 

8W-30 FUEL/IGNITION SYSTEMS (LH) . . 8W-30-3 
BATTERY TEMPERATURE SENSOR: 

8W-30 FUEL/IGNITION SYSTEMS 

(ets )) 8W-30-3 
BATTERY TEMPERATURE SENSOR: 

CHARGING SYSTEM........... 8C-2,8C-6,8C-8 
BATTERY TEMPERATURE SENSOR—PCM 

INPUT oo... ccc ccc cee ce cue eeeeeee. 4-24 
BATTERY VOLTAGE—PCM INPUT ........ 14-24 
BEAM INDICATOR LAMP, HEADLAMP 
HIGH oo 0c cceccccceccccceceeeues 8E-11,8E-5 
BEARING AND AXLE SHAFT, HUB ......... 3-21 
BEARING, AXLE SHAFT SEAL ............ 3-52 
BEARING, HUB. ........... 00 ese ee cece. 2-10 
BEARING NOISE, GEAR ............. 3-16,3-44 
BEARING, PILOT ......... 0c cece cece ee. 6-11 
BEARING, PITMAN SHAFT SEALS ........ 19-19 


BEARING PRELOAD AND RING GEAR 
BACKLASH ADJUSTMENT, 
OPER RENTAL aoc xoteae@ arn aie wanton ectwinty 3-85 


BEARINGEELENOE vyeedetwenge dua v heed 6-11 
BEARING RETAINER, ADAPTER HOUSING 

PD PRON eee orgs ee nudre epee dialaenes 21-6 
BEARING SERVICE, AXLE SHAFT, SEAL 3-71 
BEARING—TYPICAL, OUTPUT SHAFT 

Ne sitive eeces ule teceasuenees 21-97 
BEARINGS, CAMSHAFT ................. 9-44 
BEARINGS, CRANKSHAFT MAIN ...... 9-41 ,9-80 
BEARINGS, FITTING CONNECTING ROD aie 
BEARINGS, FITTING CRANKSHAFT 

WV otcg pana. i pare hai a ak -23,9-62 
BELT INDICATOR WARNING LAMP, SEAT; 

8W-40 INSTRUMENT CLUSTER (LH) . . 8W-40-2 
BELT INDICATOR WARNING LAMP, SEAT: 

8W-40 INSTRUMENT CLUSTER (RHD) .. 8W-40-3 
BELT REMINDER LAMP, SEAT ....... 8E-13,8E-5 
BELT SEAL, FRONT DOOR INNER ........ 23-37 
BELT SEAL, FRONT DOOR OUTER ........ 23-37 
BELT SEAL, REAR DOOR INNER ......... 23-45 
BELT SWITCH, DRIVER’S SEAT ...... 8U-2,8U-3 
BELL HENOION sean cemety dee asin 7-40,7-2,7-4 
BELT/BUCKLE, FRONT SHOULDER ........ 23-51 
BELT/BUCKLE, REAR SHOULDER/LAP ..... 23-92 
BELTS, ENGINE ACCESSORY DRIVE... nn 


BETTS CONNECTORS, TERMINAL/ 

CONNECTOR REPAIR—THOMAS ...... 8W-01-8 
BIN, GARAGE DOOR OPENER STORAGE 
BIN, SUNGLASSES STORAGE | 
BINDING AND STICKING .............00. 19-4 


BLADE INSPECTION, FAN ............... 1-39 
BLADES, WIPER ARMS «2 .056de0es ewenen 8K-2 
BLEEDING ABS BRAKE SYSTEM .......... 9-35 
BLEEDING, BRAKE: 2 3.6-vi.s vax taxehaeen bee 5-12 
BLENDS, GASOLINE/OXYGENATE ......... 14-1 
BLOCK, CYLINDER ........ 9-48 ,9-49,9-87,9-88 
BLOCK HEATER, ENGINE ......... 7-35,7-2,7-4 
BLOCKS—TWO-DOOR VEHICLES, FRONT 

DOOK SURGER ..o.e eevee eewnencdwas 23-40 


Description 
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BLOWER MOTOR _........... 24-17,24-33,24-7 
BLOWER MOTOR RESISTOR __.. 24-17,24-34,24-7 
BLOWER MOTOR SWITCH _..... 24-17,24-34,24-7 
BLOWER MOTOR—A/C-HEATER; 8W-42 

AIR CONDITIONING/HEATER (LH)...... 8W-42-1 
BLOWER MOTOR—A/C-HEATER; 8W-42 


AIR CONDITIONING/HEATER (RHD) .... 8W-42-1 
BLOWER MOTOR—HEATER ONLY: 

8W-42 AIR CONDITIONING/HEATER 

(LH)... cece ccecccccccccceccuunes gW-42-1 
BLOWER MOTOR—HEATER ONLY; 

8W-42 AIR CONDITIONING/HEATER 

(BHD) oo occ ccc cece eceeceeveeeee. gW-42-1 
BODY CODE DECODING ................. 0-2 
BODY CODE PLATE ..................... 0-2 
BODY COMPONENT SERVICE ........... 3-16 
BODY COMPONENTS, TRANSMISSION 

17 ee 21-174 
BODY LUBRICANTS ................... 23-68 
BODY LUBRICATION .................. 23-18 
BODY OVERHAUL, TRANSMISSION 

VALVE 0.0... ccc ce sce eeeveveceeee, 21-275 
BODY SIDE MOLDING/CLADDING ........ 23-47 
BODY SOLENOIDS, TRANSMISSION 

VALVE... cece ccc cece sess eves 24-171,21-191 
BODY STRIPES/DECALS ............... 23-26 


BODY, THROTTLE 
BODY, TRANSMISSION VALVE 
BODY, VALVE 


BOOSTER, POWER BRAKE............ 155-3 
BOOSTER TEST, MASTER CYLINDER/ 

POWER .. 0. cece ccc cec ccc ce ceeeeeeeee. 5-9 
BORES, HONING CYLINDER .............. 9-9 
BOX LAMP, GLOVE; 8W-44 INTERIOR 

LIGHTING (LH)... 0... cece. -44-1 
BOX LAMP, GLOVE; 8W-44 INTERIOR 

LIGHTING (RHD)...............0-0- BW-44-1 
B-PILLAR ease 3-48 
BRACKET, REARVIEW MIRROR SUPPORT _ . 23-57 
BRAKE BLEEDING | .¢. 0.10.00...) Da 5-12 
BRAKE BOOSTER, POWER ........... 5-15,5-3 
BRAKE CABLE, REAR PARKING .......... 5-21 
BRAKE CABLE TENSIONER, PARKING ...... 5-29 
BRAKE CALIPER, DISC ............. 5-16,5-24 
BRAKE COMPONENTS .............0.0e. 5-30 
BRAKE DRUM .....................--. 5-11 
BRAKE DRUM MACHINING .............. 5-13 
BRAKE FLUID ............... 000 cess 5-29 
BRAKE FLUID CONTAMINATION 

DETECTION PROCEDURE ............... 5-11 
BRAKE FLUID LEVEL ................... 5-11 
BRAKE HANDLE COVER, PARKING ....... 23-54 
BRAKE HOSES AND LINES ............... 5-6 
BRAKE LEVER, PARKING ............... 5-29 
BRAKE LINE .............-... 00s eee. 5-13 
BRAKE LINE AND HOSES ............... 5-11 
BRAKE OVERHAUL, SECOND .......... 21-265 
BRAKE, PARKING .................. see. 5-5 
BRAKE PEDAL ...................-. 5-14,5-2 
BRAKE PISTON AND TRANSMISSION | 

CASE OVERHAUL, FIRST/REVERSE...... 21-272 
BRAKE, REARDRUM ........... 5-27,5-28,5-5 
BRAKE ROTOR, DISC .............. 5-10,5-19 
BRAKE SERVO OVERHAUL, SECOND 

COAST ce acoironzas av sced fie etes 21-198 
BRAKE SUPPORT PLATE ................ 5-21 
BRAKE SWITCH—PCM INPUT .......... 14-24 
BRAKE SYSTEM ...........0... 0c c eee 5-2 
BRAKE SYSTEM, BASE ............... 15-6 
BRAKE SYSTEM, BLEEDING ABS ......... 5-35 
BRAKE SYSTEM LAMP, ANTI-LOCK 8E-4,8E-9 
BRAKE WARNING LAMP; 8W-40 

INSTRUMENT CLUSTER (LH) ......... gW-40-3 
BRAKE WARNING LAMP; 8W-40 

INSTRUMENT CLUSTER (RHD)......, . 8W-40-3 
BRAKE WARNING LAMP; INSTRUMENT 

PANEL SYSTEMS ................. 8E-4,8E-9 
BRAKE WARNING LAMP, RED ......... 5-2,5-9 
BRAKES, ANTILOCK ............... 5-31,5-35 
BRAKES, BASE .......... sce cece eee 5-30 
BRAKES (CAB), CONTROLLER ANTILOCK .... 5-32 
BRAKES, CONTROLLER ANTILOCK ........ 5-35 
BRAKES, FRONT DISC .................-. 5-4 
BRAKESHOE, DISC ..................-. 5-17 
BRAKESHOES, DRUM .................. 5-19 
BREAKER, CIRCUIT: POWER SEAT | 

SYSTEMS .. 0000... ces e cece ee ees 8R-1,8R-2 


- XJ 


Description Group-Page 
BREAKER, CIRCUIT; POWER WINDOW 

SYSTEMS 2.0.0... 0. c cece ees -1,88-2 
BUGKET SEAT (cpa weeds badavenaesousads 23°53 
BUCKET SEAT CUSHION AND COVER ..... 23-12 
BUCKET SEAT PLATFORM .............. 23-13 
BUCKET SEATBACK COVER AND FRAME _ .. 23-13 
BUFFING AND POLISHING, WET 

SAINI NOs: bap shoe doped Alene tele ae ae 23-2 
BUILT-IN TEST INDICATOR = ..... 0... oe. 8A-9 
BULB APPLICATION .......... errerre eS L-18 
BULB, BACK-UP/REAR TURN SIGNAL/ 

TANNA x 2a cpu seisetad radadenaes 8L-11 
BULB, CENTER HIGH MOUNTED STOP 

LAMP (CHMS ap Mite tas Baan aaretsaea kan 8L-12 
BULB, D ee a co reweeed oe ea oe oe 8L-12 
BULB, FOG MP Ss ba eh Renae es 8L-9 
BULB, FRONT PARK/TURN SIGNAL ei 
BULB, HEADLAMP .................005. 8L-9 
BULB, LICENSE PLATE LAMP. ........... 8L-11 
BULB, MAP READING LAMP ............ 8L-12 
BULB SERVICE, LAMP ................. 8L-9 
BULB, SIDE MARKER LAMP. ............ 8L-10 
BULB, UNDERHOOD LAMP. ............. 8L-12 
BULB, VISOR VANITY LAMP ............ 8L-13 
BULBS, READING/COURTESY LAMP ....... 8V-8 
BUMPER, FRONT wc. cs sc caeeweeans 13-1,13-4 
BUMPER AGAR cseverideeadasauaw ds 13-3,13-5 
BUMPER, REAR SEATBACK LATCH 

SINE Ken une ect i6euadease hl ones 23-14 
DUNIPEAS . ahesee ae cose ws beets Mid bo 13-1 
BURNED FLUID, CAUSES OF ............ 21-77 
BUS, GOU syed di vaanwawd eae bene es 8W-30-5 
BUSHING, | 6 Sa ee re ee eee hs ee 2-9 
BUSHING, LEAF SPRING AND SHACKLE 2-15 
BUSHING REPLACEMENT, AXLE .......... -24 
BUSHING—2WD, EXTENSION HOUSING 21-96 
BUZZER MODULE; 8W-44 INTERIOR 

LIGHTING (LB) 035s caverceseen does -44-2 
BUZZER MODULE; 8W-44 INTERIOR 

LIGHTING (RHO). 02 ¥15% saws kaw ales 8W-44-2 
BUZZER MODULE; CHIME/BUZZER 

WARNING SYSTEMS .......... 8U-1,8U-2,8U-3 


CABLE ADJUSTMENT, PARK 
INTERLOCK 
CABLE ADJUSTMENT, SHIFT 


Peet ee 21-147,21-279 
oe 21-147,21-278 


CABLE ADJUSTMENT, THROTTLE VALVE . 21-149 
CABLE, HOOD RELEASE ............... 23-23 
CABLE, REAR PARKING BRAKE .......... -21 
CABLE REPLACEMENT, TRANSMISSION 

INOUE ane a ame e dtu wecce:s 21-201,21-277 
CABLE RESISTANCE, SPARK PLUG... 8D-22 
GABLE, SERVO -.44co-ctssSea'ncas em H-2,8H-8 
CABLE, TEMPERATURE CONTROL ....... 24-33 
CABLE TENSIONER, PARKING BRAKE ...... 9-29 
SPB oes VIO NEE. sence acre ag nue ee 4-18 
CABLES, SPARK PLUG__........ 8D-12,8D-3,8D-9 
CALIBRATION, COMPASS ............... 8V-4 
CALIBRATION, GAUGE ................. 8E-20 
GALEN. .oxrcesusesardateasesde eedaen 9-26 
CALIPER, DISC BRAKE ............. 9-16,5-24 
UAMONAGL | wvsveg thes aio dou seads 9-38,9-77 
CAMSHAFT AND CRANKSHAFT POSITION 

DONGUR S224 scasen eles dnes ebaeens 14-35 
CAMSHAFT BEARINGS ................,. 9-44 
CAMSHAFT PIN REPLACEMENT ...... 9-39,9-78 
CAMSHAFT POSITION SENSOR; 8W-30 

FUEL/IGNITION SYSTEMS (LH)........ 8W-30-3 
CAMSHAFT POSITION SENSOR; 8W-30 

FUEL/IGNITION SYSTEMS (RHD) ...... 8W-30-3 
CAMSHAFT POSITION SENSOR; FUEL 

DO Nes whe cee nee bined bana 14-40 
CAMSHAFT POSITION SENSOR; 

IGNITION SYSTEM........... 8D-14,8D-3,8D-8 
CAMSHAFT POSITION SENSOR—PCM 

2 gs ee ere ee eee eee ree 14-24 
CANISTER, EVAP_ ................ 20-10,25-13 
CANISTER PURGE SOLENOID, DUTY 

CYCLE EVAP; EMISSION CONTROL 

Ole lEMe: a craves tly Sa etude yeuas 25-10 
CANISTER PURGE SOLENOID, DUTY 

CYCLE EVAP; FUEL SYSTEM............ 14-39 
CANISTER PURGE SOLENOID, EVAP ...... 20-13 
CAP DISTRIB VOR. 6 asic me cae Raw e exons 8D-6 
CAP, FUEL TANK FILLER TUBE; | 

EMISSION CONTROL SYSTEMS ... . 25-11,25-14 


CAP, FUEL TANK FILLER TUBE; FUEL 
SYSTEM 


sf 8 es 8 f 6 fe ee ee ee ee ele ele ell kk 
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Description Group-Page 
CAP, RADIATOR PRESSURE ........... 7-39,7-6 
CAPACITIES, COOLING SYSTEM .......... 7-40 
CAPACH Eo LUID seu cece eutseaees mack 0-2 
CAPACITY, FUEL TANK ................. 14-18 


CAPACITY. RECOMMENDED FLUID ...... 21-170 
CAPS, PRESSURE TESTING RADIATOR... . 7-23 
CAP-TO-FILLER NECK SEAL—PRESSURE 
RELIEF CHECK, RADIATOR .............. 7-23 
CARDAN (CV), DOUBLE ..............0-. 3-9 
CARDAN JOINT, SINGLE AND DOUBLE .....3-13 
CARDAN, SINGLE ........0.. ccc cece eee. 3-8 
CARDAN U-JOINT .... 0c c cece cece eee. 3-37 
CARGO LAMP, COURTESY LAMPS AND 
“DOME LAMP........ ccc cece cece ee. BW-44-1 
CARGO LAMP, COURTESY LAMPS, AND 
DOME LAMP...............0.00ee- 8W-44-1 
CARPET/MAT, FRONT .........000e 2 ee. 23-56 
CARPET/MAT, REAR ...........0000-. 23-56 
CASE COVER OIL SEAL, TIMING ...... 9-35,9-84 
CASE COVER, TIMING .............. 9-36,9-75 
CASE DIAGNOSIS, NV242 TRANSFER 24-313 
CASE DISASSEMBLY, DIFFERENTIAL ...... 316 
sede tidus cession 9 esbeech ee -45 
CASE IDENTIFICATION, TRANSFER... 21-289, 


_ 2 
CASE, NV231 TRANSFER ©. 21-289,21-292,21-293, 
21-306,21-314 


CASE, NV242 TRANSFER ... 21-312,21-315,21-336 
CASE OVERHAUL, FIRST/REVERSE 


BRAKE PISTON AND TRANSMISSION... . 21-272 
CASE SKID PLATE, TRANSFER ........... 13-6 
CATALYTIC CONVERTER ............ 11-1,11-3 
GAUSES OF BURNED FLUID niwvcdwanens 21-77 
CAUTIONS, AND WARNINGS, NOTES ©... 8W-01-2 
CAUTIONS, SERVICE WARNINGS & ........ -2 
COU DUO. 2145s capanieaseacaeetnen 8W-30-5 
CENTER HIGH MOUNTED STOP LAMP 

(CHMSL) BULB seep es ee ances cide ll 8L-12 
CENTER, INSUFFICIENT ASST. OR POOR 

PEO AOs sccutapeirnae se eesene tee 19-4 
CENTER, RELAY  .Guscteteuy ¢¢2e55 56cm 8E-3 


CERTIFICATION LABEL, VEHICLE SAFETY ....0-1 


CHAIN AND SPROCKETS, TIMING ....9-37,9-75 
CHANGE, LUBRICANT .......... 3-20,3-49,3-70 
CHANGE, REFILLING AFTER OVERHAUL 

OR FLUID/FILTER.......0. 0000.00. 0. -188 
CHANNEL WEATHERSTRIP, FRONT DOOR 

GLhOO TU Vereaseemccnuubeeyavwecs xs -37 
CHANNEL WEATHERSTRIP, REAR DOOR 

Chios FUN daw poeet eeu neways 23-45 
CHARGE, REFRIGERANT SYSTEM ........ 24-21 
CHARGING, BATTERY ics ccecsntesaeaws 8A-9 
CHARGING SYSTEM; 8W-20 CHARGING 

OVOIEV AL) osesvrasier see nreeds -20-1 
CHARGING SYSTEM; 8W-20 CHARGING 

DOE (AAU) oc eccnkrigwtee ee a hes -20-1 
CHARGING SYSTEM; CHARGING 

OVOIEW, o2 vine sented nee oFins eed 8C-2 
CHARGING SYSTEM INDICATOR LAMP — . 8W-40-3 
CHARGING SYSTEM OPERATION ......... 8C-1 


CHARGING SYSTEM RESISTANCE TESTS... 80-3 


CHARGING SYSTEM WARNING LAMP. . 8W-40-2 
CHART, LEAD CORRECTION ......... 29-4,29-5 
CHART, TORQUE nse nce s es ev ere eaves 9-39 
CHART, TORQUE; BRAKES” ............... 0-30 
CHART, TORQUE; STEERING. ac aaa 

o 
CHART, TORQUE; SUSPENSION ...... 211,216 


CHART, VEHICLE IDENTIFICATION 
NUMBER DECODING 25 stveds oe ov sande. 0-1 


CHARTS, DIAGNOSIS... ee. 1-85 
CHARTS, GEARTRAIN OPERATION AND 

APP bIGA NON cs cteete capes esees 21-173 
CHARTS, POWER STEERING SYSTEM 

DIAGN Slo ic 29 ad whewerenenesees Gans 19-4 
GHEURCUIL TES! | ccwsecedauww sda deaes 8D-5 
GHEGK. FLUID EVEL. cnesmanecveeaes a 21702 
CHECK, OIL COOLER FLOW. ............. 21-77 
CHECK, RADIATOR CAP-TO-FILLER NECK 

SEAL==FPRESOURE AOLIED ss oedeseanes 1-23 
CHECK, RADIATOR COOLANT FLOW ....... 7-20 
CHECK VALVE SERVICE, CONVERTER 

DRAINBACK ... 00.0... 2... 21-94 
CHECKING FLUID CONDITION .......... 21-187 
CHECKING FLUID LEVEL .............. 21-187 
CHECKING FLUID LEVEL AND 

CONDITION 2c sctecceadvasdsseseds o4 21-76 
CHECK—ROUTINE, COOLANT LEVEL ...... 7-24 


Description Group-Page 
CHECKS, PRELIMINARY ................ 7-10 
CHECK-SERVICE, COOLANT LEVEL ........ 7-24 
CHIME/BUZZER WARNING SYSTEM 

SINCi CO: dade ¢e-c0-48 $4 0e5544050ee5s 8U-3 


CHMSL LAMPS, STOP LAMPS; 8W-51 


REAR LIGHTING (LH) ............0.,. 8W-51-1 
CHMSL LAMPS, STOP LAMPS; 8W-51 

REAR LIGHTING (RHO). . 02h ess cecnns 8W-51-1 
CIGAR LIGHTER; 8W-41 HORN/CIGAR : 

ON el ote hele neha wees ones 8W-41-1 
CIGAR LIGHTER; 8W-41 HORN/CIGAR 

LIGHTER (RMD): a. %52tutoeexsaoaeee 8W-41-1 
CIRCUIT ACTUATION TEST MODE ......... 20-2 


CIRCUIT BREAKER; POWER SEAT 
els | Saree ee re Tee ee 8R-1,8R-2 
Al Fala POWER WINDOW 


WOVE OG Gasatnas one wg dice Jane 9-1,85-2 
CIRCUIT IDENTIFICATION 3.2.0.0... “Uir3 
CIRCUIT SENSE—PCM INPUT, IGNITION =. . 14-26 
CIRCUIT TESTS, CONTROL. .............. 8B-5 
CIRCUIT TESTS. FEED 5 449-5 aoewsieceeen es 8B-4 
CIRCUITS, NON-MONITORED ............ 20-9 
CIRCUITS, PAINTED: xs ease iaacwsace 8E-15,8E-6 
CLAMPS, FUEL TUBES/LINES/HOSES ...... 14-9 
CLASSIFICATION OF LUBRICANTS ......... 0-1 
CLEANER ELEMENT, AIR ............... 14-41 
CLEANER HOUSING, AIR ............... 14-44 


CLEANING AND INSPECTION, 
TRANSMISSION PARTS. .............. ale ae | 
CLEANING, COOLING SYSTEM 9 


CLEANING OF TIRED. 2¢2245ece0ac4eene04 22-7 
CLEANING, RADIATOR ..............04. 7-39 
CLEAN-UP PROCEDURE .2..%000i<ee0d4 8M-2 


CLEARANCE MEASUREMENT AND 
ADJUSTMENT, SIDE GEAR .............. 3-86 


CLUSTER GEAR, OUTPUT SHAFT ........ 21-61 
CUUS TER GROUND gcc pc eee ea: 43s 8W-40-3 
CLUSTER ILLUMINATION LAMPS 8E-10,8E-4 
CLUSTER, INSTRUMENT; 8W-40 

INSTRUMENT CLUSTER (LH) ......... 8W-40-1 
CLUSTER, INSTRUMENT; 8W-40 | 

INSTRUMENT CLUSTER (RHD)........ 8W-40-1 
CLUSTER, INSTRUMENT; INSTRUMENT 

PANE O10 EMO?d co ncye oetucecee es eas 8E-14 
CLUSTERS, INSTRUMENT ..........200... 8E-2 


CLUTCH AND BAND OPERATION, AIR 
TESTING TRANSMISSION .............. 21-81 


CLUTCH COIL, COMPRESSOR ........... 4-18 
CLUTCH COMPONENT LUBRICATION ....... 6-9 
CLUTCH COMPONENTS: cccineveaeadans oe 6-1 
CLUTCH, COMPRESSOR ............ 24-22,24-7 
CLUTCH COVER AND DISC .............. 6-10 
CLUTCH ENGAGEMENT, CONVERTER ..... 21-75 
CLUTCH PLUID CEE ovoe ey euede nd ead es 6-9 
CLUTCH PRON | icoeuenes ee ach 21-130,21-145 
CLUTCH HOUSING ..............0.004. 6-13 
CLUTCH HYDRAULIC LINKAGE ........... 6-13 


CLUTCH INSPECTION, TORQUE 
CONVERTER S AION cyusewouseeuweas 21-186 


CLUTCH LINKAGE FLUID ...............-- 6-9 
CLUTCH OPERATION ...............-.... 6-2 
CLUTCH OVERHAUL, DIRECT .......... 21-251 
CLUTCH OVERHAUL, FORWARD ........ 24-256 
CLUTCH OVERHAUL, OVERDRIVE 

PLANETARY GEAR..............0.00. 21-241 
CLUTCH OVERHAUL, SUN GEAR AND 

NO. 1 ONE-WAY ...... 2... eee eee 21-263 
CLUTCH PEDAL ................000000 6-15 
CLUTCH, REAR ............... 21-131,21-146 
CLUTCH RELAY, COMPRESSOR ..... 24-18,24-7 
CLUTCH RELAY—PCM OUTPUT, AIR 

CONDITIONING (A/C)............00000- 14-28 
CLUTCH SWITCH, FIN SENSING 

CYCLING .........0..0000 0, 24-19,24-29,24-8 


CLUTCH (TCC) SOLENOID, TORQUE 

CONVERTER; 8W-30 FUEL/IGNITION 

SYSTEMS LH) . SET TT CIC Cer or 8W-30-5 
CLUTCH (TCC) SOLENOID, TORQUE 

CONVERTER; 8W-31 TRANSMISSION 


CONTROL SYSTEM (LH)............ , 8W-31-1 
CLUTCH/LOW-REVERSE DRUM, 
OVERRUNNING 05 pics dacede tea oes 21-125 


CLUTCH/LOW-REVERSE DRUM/REAR 
SUPPORT, OVERRUNNING 


SECOND..........: 00.00. eee ee 21-198 
COAT FINISH, BASE COAT/CLEAR 
COAT/CLEAR COAT FINISH, BASE 
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CODE DEGODING: BODY. ss xdvevo4 veaeneess 0-2 
CODE IDENTIFICATION, WIRE ......... 8W-01-2 
CODE, PAWN gence de bone ea Pe eee OH Rs 2072 
COUE PEATE DULY. sees seeueseaewesaes 0-2 
CODES, DIAGNOSTIC TROUBLE .......... 20-2 


CODES, OVERSIZE AND UNDERSIZE 


COMPONENT................ ma, 9-16,9-57 
CODES, SPEED CONTROL DIAGNOSTIC Sus 
COIL, COMPRESSOR CLUTCH ..... Se hati 24-18 
COIL. EVAPORATOR .............. -29 94-8 


COIL, IGNITION; 8W-30 FUEL/IGNITION 


SYSTEMS LH) Side ashen aehegn A kee -30-5 
COIL, IGNITION; 8W-30 FUEL/IGNITION 
SYSTEMS RHD) pemmee aden odes W-30-5 
COIL, IGNITION; IGNITION SYSTEM... 8D-13, 
| | _ 8D-22,8D-3 
COU SF AING.. 0443944 5.05nb extn een sta Va 
CONL TEST, GHEUK. ~ scat ae 2 op an eauce earns 8D-5 
COIL, TESTING FOR SPARK AT»... 2.608. -8D-4 
COIL—PCM OUTPUT, IGNITION ......... 14-30 
GOLD CRANKING TEST 4c accurwmm ee ae 90% B-4 
COLUMN, STEERING ©. .2uecaees ests 19-23,19-24 


COMBINATION FLASHER; 8W-52 TURN 
DIGNALS (LE) icin cae eed nea ceed anes 8W-52-1 
COMBINATION FLASHER; 8W-52 TURN 


SIOUALS (RMD) sccoeiees soos oye Sua 5271 
COMBINATION FLASHER; TURN SIGNAL 
AND HAZARD WARNING SYSTEMS .. . 8J-1 Bu- 3 


COMBINATION VALVE ........ 5-15,5-34,5-4,5-9 
COMBUSTION PRESSURE LEAKAGE 


TES OVLINDER ov éceaes sexes araecnn an Pe) 
GCONIPASS viento cuetnied exes taker gacs 8V-1 
COMPASS CALIBRATION ................ 8V-4 
COMPASS DEMAGNETIZING ............. 8V-5 
COMPASS VARIATION ADJUSTMENT ....... 8V-4 
COMPASS/DISPLAY MODULE ............ 8V-2 
COMPASS/THERMOMETER/DISPLAY sae 


MODULE 
COMPRESSION PRESSURE TEST, 
CYLINDER pis iseauigs eed tegeen aces 9-8 


COMPRESSOR 2 csc aves eines 24-17,24-21 24-7 
COMPRESSOR, A/C; 8W-42 AIR 
CONDITIONING/HEATER (LH) ......... 8W-42-1 
COMPRESSOR, A/C; 8W-42 AIR ) 
CONDITIONING/HEATER (RHD)........ 8W-42-1 
COMPRESSOR CLUTCH ............ 24-22,24-7 
COMPRESSOR CLUTCH COIL... 0.00... 24-18 
COMPRESSOR CLUTCH RELAY ...... 24-18,24-7 
GONDENSER.. sicroc@s tapes uaa nes 24-24 24-8 
CONDITION, CHECKING FLUID. ......... 21-187 
CONDITION, CHECKING FLUID LEVEL ..... 21-76 


ot aaa CONTROLS, HEATER AND 5 
NG. gga pant posit cee ie ona cnn : 
CONDITIONER, HEATER AND AIR 
CONDITIONING (A/C) CLUTCH 
RELAY—PCM OUTPUT, AIR ............ 14-28 
CONDITIONING (A/C) CONTROLS—PCM 


INPUT, AIR on cn ess seth viaavinsanes 14-23 
CONDITIONS, SPARK PLUG ............ 8D-10 
CONNECTING ROD BEARINGS, FITTING .. 920, 
CONNECTING RODS, PISTONS ....... 9-44, 9-82 
CONNECTIONS, INTERMITTENT AND 

POOR ..... Cr ree W-01-5 
CONNECTOR AND TERMINAL | 

REPLACEMENT ...............0000- gW-01-9 
CONNECTOR, DATA LINK; 8W-30 

FUEL/IGNITION SYSTEMS (LH)........ 8W-30-2 
CONNECTOR, DATA LINK; 8W-30 

FUEL/IGNITION SYSTEMS (RHD) ...... 8W-30-1 
CONNECTOR, DATA LINK; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES (LH) . . 8W-35-2 


CONNECTOR, DATA LINK; 8W-35 
ALL-WHEEL ANTI-LOCK BRAKES 
Ca es ee eer eeeas 8W-35-2 


CONNECTOR REPLACEMENT ......... 8W-01-8 
CONNECTOR/GROUND LOCATIONS; ar 
8W-01 GENERAL INFORMATION (LH) .. 8W-01-1 
CONNECTOR/GROUND LOCATIONS; 7 
8W-01 GENERAL INFORMATION (RHD) . 8W-01-1 
CONNECTOR/GROUND LOCATIONS; 
8W-90 CONNECTOR LOCATIONS (LH) . . 8W-90-1 


CONNECTOR/GROUND LOCATIONS; 

8W-90 CONNECTOR LOCATIONS (RHD) . 8W-90-1 
CONNECTOR—PCM INPUT AND 

OUTPUT DAA LING 2 ov te cent es oo ou oe 14-29 
CONNECTORS 
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CONNECTORS, TERMINAL/CONNECTOR 
REPAIR-MOLEX oi vido nnsawed oeaw ees 

CONNECTORS, TERMINAL/CONNECTOR 
REPAIR—THOMAS AND BETTS ....... 8W-01-8 


CONSOLE, FULLFLOOR ............... 23-54 
CONSOLE, MINI-FLOOR .......... 00000. 23-53 
CONSOLE, OVERHEAD ..............00. 8V-6 
CONTACT PATTERN ANALYSIS, 
BACKLASH .............00e00eeee 3-34,3-61 
CONTACT PATTERN ANALYSIS, RING 
GEAR TEETH ........ 0c ceeceeeeeeeees 3-87 
CONTAMINATION DETECTION 
PROCEDURE, BRAKE FLUID ...........-. 5-11 
CONTAMINATION, FLUID ............... 21-77 
CONTINUED .........ccc cece cece eee ees 3-19 
CONTINUED, DIAGNOSIS TABLE ........ 21-185 
CONTROL AND DISPLAY SYMBOLS, 
INTERNATIONAL ..........-..0ceeeeeees 0-3 
CONTROL AND DISPLAY SYMBOLS, 
INTERNATIONAL VEHICLE......-......... 0-3 
CONTROL CABLE, TEMPERATURE ....... 24-33 
CONTROL CIRCUIT TESTS .............. 8B-5 
CONTROL DIAGNOSTIC TROUBLE 
CODES, SPEED ........ eee e cece cece ees 8H-5 
CONTROL ELECTRICAL TEST, SPEED ...... 8H-5 
CONTROL (IAC) MOTOR, IDLE AIR: 
8W-30 FUEL/IGNITION SYSTEMS (LH) . . 8W-30-5 
CONTROL (IAC) MOTOR, IDLE AIR: 
8W-30 FUEL/IGNITION SYSTEMS 
ee eee W-30-5 
CONTROL (IAC) MOTOR, IDLE AIR: FUEL 
YSTEM oo occ cece cece cence. -36,14-38 
CONTROL (IAC) MOTOR—PCM OUTPUT 
IDLE AIR... 20... cece cee ce cece eee: 14-29 
CONTROL INFORMATION (VECI) LABEL, 
VEHICLE EMISSION.............. 0000. 25-12 
CONTROL MODULE (PCM), 
POWERTRAIN: FUEL SYSTEM...... 14-23,14-39 
CONTROL MODULE (PCM), 
POWERTRAIN: IGNITION SYSTEM ....... 8D-19 


CONTROL MODULE (PCM), 

POWERTRAIN: VEHICLE SPEED 

CONTROL SYSTEM. .... 22.2... 000 c eee. 8H-6 
CONTROL MODULE, POWERTRAIN; 


IGNITION SYSTEM ...... 00... eee eee ees 8D-2 
CONTROL MODULE, POWERTRAIN: 

VEHICLE SPEED CONTROL SYSTEM . . 8H-2,8H-8 
CONTROL MODULE (TCM) SERVICE, 

TRANSMISSION... ........00cceeeee. 21-188 
CONTROL MODULE (TCM), 

TRANSMISSION.............0 00000 21-170 
CONTROL MODULE, TRANSMISSION... . 21-191 
CONTROL MODULE—4.0L ENGINE ONLY, 

TRANSMISSION; 8W-31 

TRANSMISSION CONTROL SYSTEM ” 


LH) 8 
cONTROL MODULE—4.0L ENGINE ONLY, 
TRANSMISSION; 8W-31 
TRANSMISSION CONTROL SYSTEM 


) 8W- 
CONTROL SERVO, SPEED ...... 8H-1,8H-6,8H-7 
CONTROL SOLENOIDS—PCM OUTPUT, 


Pe 


CONTROL SWITCH, SPEED 


CONTROL SWITCH-—PCM INPUT, SPEED’. . 14-27 
CONTROL SYSTEM, EVAPORATION 

(AV) 25-10 
CONTROL SYSTEM, HYDRAULIC ........ 21-74 
CONTROL UNIT (HCU), HYDRAULIC ....... 5-32 
CONTROL UNIT, HYDRAULIC: 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES (LH) . . 8W-35-2 
CONTROL UNIT, HYDRAULIC; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES 

RHD) ooo. cece cece ec cee eee eeees 8W-35-2 
CONTROL UNIT, HYDRAULIC; BRAKES ..... 5-36 
CONTROL VALVE, FLOW ................ 19-9 
CONTROL, VEHICLE SPEED; 8W-33 

VEHICLE SPEED CONTROL (LH)....... gW-33-1 
CONTROL, VEHICLE SPEED; 8W-33 

VEHICLE SPEED CONTROL (RHD) ..... 8W-33-1 
CONTROLLER ANTILOCK BRAKES ........ 5-35 


CONTROLLER ANTILOCK BRAKES (CAB)... . 5-32 
CONTROLS, ELECTRONIC 
CONTROLS, EVAPORATIVE EMISSION 
CONTROLS, HEATER AND AIR 
CONDITIONER wc .d.cs-¢heseneee duane ence Hi 2 
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CONTROLS—-PCM INPUT, AIR 

CONDITIONING (A/C)............0. 000. 14-23 
CONVERSION FORMULAS AND 

EQUIVALENT VALUES o 02% 5¢00¢¢ 000420640 0-7 
CONVERSION, METRIC ..........0....... 0-8 
CONVERTER, CATALYTIC ............ 11-1,11-3 
CONVERTER CLUTCH ENGAGEMENT... 21-75 


CONVERTER CLUTCH (TCC) SOLENOID, 
TORQUE; 8W-30 FUEL/IGNITION - 
SYSTEMS (it eeeeer eee Teer ee ree 8W-30-5 
CONVERTER CLUTCH (TCC) SOLENOID, 
TORQUE; 8W-31 TRANSMISSION 


CONTROL SYSTEM (LH)...........0. gW-31-1 
CONVERTER DRAINBACK CHECK VALVE 
SERVICE 0.0 ccc cece cece eeeeeeees 21-94 


CONVERTER DRAINBACK VALVE 
CONVERTER HOUSING FLUID LEAK 

DIAGNOSIS arsed penne esas en readoce soe 21-81 
CONVERTER STALL TEST 
CONVERTER STALL TEST, TORQUE 
CONVERTER STATOR CLUTCH 

INSPEGHION. TORQUE ccs c.cuesaseagun 21-186 
CONVERTER, TORQUE 
CONVERTER, TRANSMISSION AND 


0 rs er eee rey 21-202 
GUOLANT:  savavser tues tue metas gsabae ds he 
COOLANT FLOW CHECK, RADIATOR ....... 120 
COOLANT LEVEL CHECK—ROUTINE ....... 7-24 
COOLANT LEVEL CHECK-SERVICE ........ 7-24 
COOLANT LEVEL-AERATION, LOW ......... 7-24 
COOLANT PERFORMANCE ................ 7-5 
COULANT RESERVE TANI. 24220. 2.<ega0% f-2i 


COOLANT RESERVE/OVERFLOW SYSTEM... 7-3 


COOLANT ROUTING, SYSTEM ............. {-2 
COOLANT SELECTION-ADDITIVES .......... (6 
COOLANT SERVICE. 64 éeux oie pas yp hawew ss 7-24 
COOLANT TEMPERATURE GAUGE . 8E-3,8E-7 


COOLANT TEMPERATURE GAUGE, 

ENGINE Sw. = eee Se. 8W-40-2 
COOLANT TEMPERATURE SENSOR, 

ENGINE; 8W-30 FUEL/IGNITION 

OVO MOC) eee ay ones Cana ee yr ak 8W-30-3 
COOLANT TEMPERATURE SENSOR, 

ENGINE; 8W-30 FUEL/IGNITION 


SIOLEMo (HAD) see neves age dew 8W-30-3 
COOLANT TEMPERATURE SENSOR, 
ENGINE; FUEL SYSTEM........... 14-35,14-42 


COOLANT TEMPERATURE SENSOR, 

ENGINE; IGNITION SYSTEM. .. . 8D-15,8D-4,8D-9 
COOLANT TEMPERATURE SENSOR— 

PGM. INPUT, ENGINE «1 220.00es<ee eee 14-25 
eacice TEMPERATURE WARNING 


Pe ete TL eer ee 8E-10,8E-4 
COOLANT TEMPERATURE WARNING 
LAMP, ENGINE; 8W-40 INSTRUMENT 
OLUSTER (UY <tcetceees cideonae as 8W-40-2 
COOLANT TEMPERATURE WARNING 
LAMP, ENGINE; 8W-40 INSTRUMENT 
CLUSTER ARN) os o¢5e wand weaceete 8W-40-2 
COOLANT—ROUTINE, ADDING 
ADDUTIONAL. 5c siac ecw pueas a dai eh ees 7-24 
eae AUTOMATIC TRANSMISSION 7 
ETT TT CR Te ee ee eee “2 
COOLER FLOW CHECK, OIL ............. 21-77 


COOLER, FLOW TESTING 
TRANSMISSION MAIN. ............... 21-186 
COOLER LINE AND FITTINGS, 


TRANSMISSION... 2. sce eaevccree ceees 21-100 
COOLER LINE FITTINGS, TRANSMISSION. 21-189 
COOLER LINES, REVERSE FLUSHING 

MAIN AND AUXILIARY COOLERS ....... 21-189 
COOLER REVERSE FLUSHING, 

TRANSMISSION. o2. 46 sos.tsataunen dee 21-94 
COOLER, TRANSMISSION ............. 21-188 
COOLER—AUXILLARY, TRANSMISSION. . 21-100 


COOLERS AND COOLER LINES, 

REVERSE FLUSHING MAIN AND 

RUNLIAR wrth cute eat ee nea desete eae 21-189 
COOLERS, TRANSMISSION OIL .......... -26 
COOLING FAN, AUXILIARY ELECTRIC — . 7-22,7- oe 


COGLING SYOIEN) - edt tee tnd (-41,/°2 
COOLING SYSTEM CAPACITIES .......... 7-40 
COOLING SYSTEM CLEANING ............ 7-39 
COOLING SYSTEM COMPONENTS .......... fe 
COOLING SYSTEM DIAGNOSIS ........... 7-14 
COOLING SYSTEM, DRAINING AND 

PLN, oe oun nace oh teense ke 7-24 
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COOLING SYSTEM FANS 7-38, 
COOLING SYSTEM FOR LEAKS, TESTING ... 7-20 
COOLING SYSTEM HOSES 7-39 


CONG, HOA... asidoneetns Ge pnaaee eons 24-30 
COURTESY LAMPS AND DOME LAMP, 

CARGO LAN «22005 chiar eed s varus -44-1 
COURTESY LAMPS, AND DOME LAMP, 

CARGO UAE cox ces vse dus aoe eed -44-1 
COVER AND DISC, CLUTCH ............. 6-10 
COVER AND FRAME, BUCKET SEATBACK .. 23-13 
COVER, BUCKET SEAT CUSHION ........ 23-12 
GOVER, GYLINDER HEAD. vcvavasws verdes 9-30 
COVER, ENGINE CYLINDER HEAD 9-70,9-88 
COVER OIL SEAL, TIMING CASE ...... 9-35,9-84 
COVER, PARKING BRAKE HANDLE ....... 23-94 
COVER, REAR SEAT CUSHION .......... 23-13 
COVER, REAR SEATBACK .............. 23-14 
COVER, TIMING CASE .............. wo0,o"7 0 
COV EGRLUE “vp eceameeeeeelesaanuw ht 23-25 
COWL TRIM, LOWER A-PILLAR ......... 23-48 
COWL WEATHERSTRIP SEAL ........... 23-24 
GPILLAR TRIM - cass av evsosrehotenes 23-49 
CRANKCASE VENTILATION SYSTEM ...... VAs op 4 
CRANKING TEST, COLD... ee, 8B-4 
CRANKSHAFT MAIN BEARINGS ...... 9-41 9-80 
CRANKSHAFT MAIN BEARINGS, 

PRONG crcl aan comand eastern s 9-23,9-62 
CRANKSHAFT POSITION SENSOR; 8W-30 

FUEL/IGNITION SYSTEMS (LH)........ 8W-30-3 
CRANKSHAFT POSITION SENSOR; 8W-30 

FUEL/IGNITION SYSTEMS (RHD) ...... 8W-30-3 


iy aaa POSITION SENSOR; FUEL 
cls ee eee eee rere ee re eee 
CRANKSHAFT POSITION SENSOR; 

IGNITION. SYSTEM ess 0k ese copes 8D-14,8D-3 
CRANKSHAFT POSITION SENSOR TEST ....8D-7 
CRANKSHAFT POSITION SENSOR—PCM 


ie ee ee rr ee Tree ree eee 14-25 
CRANKSHAFT POSITION SENSORS, 

URMSHART os ceuwh oe peen dew aeh mets 14-35 
CROSSMEMBER AIR DEFLECTOR ........ 23-24 
CROSSMEMBER, RADIATOR SUPPORT _ ... 23-20 
CURRENT QUIPUT TES) casaecesr saunas 8C-3 
CUSHION AND COVER, BUCKET SEAT 23-12 
CUSHION COVER, REAR SEAT .......... 23-13 
CUSHION, REAR OEAL cxvyaeivweatandus 23-54 
CUT-OFF SWITCH, LOW/HIGH 

PRE OgUN 40454 abod wei seaueas 24-19,24-8 
CYCLE EVAP CANISTER PURGE 

SOLENOID, DUTY; EMISSION 

CONTROL. SYSTEMS 244 over acet as ou eke 20710 
CYCLE EVAP CANISTER PURGE 

SOLENOID, DUTY; FUEL SYSTEM........ 14-39 
CYCLE EVAP PURGE SOLENOID 

VALVE-PCM OUTPUT, DUTY ............ 14-29 
CYCLE EVAP\PURGE SOLENOID, DUTY; 

8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-5 


CYCLE EVAP\PURGE SOLENOID, DUTY; 

8W-30 FUEL/IGNITION SYSTEMS 

[31s] 0) nn sW-30-5 
CYCLING CLUTCH SWITCH, FIN 

SENSING 


CYLINDER BLOCK 
CYLINDER BORES, HONING soccisc as acoaes 
CYLINDER COMBUSTION PRESSURE 


LEARAGE (ol waseteien deg guae sent at ed o-9 
CYLINDER COMPRESSION PRESSURE 

LEO. gpa Soap ented tea ukcaoweataeee 9-6 
CYLINDER, FRONT DOOR LOCK ......... 23-35 
CYLINDER HEAD COVER sexcurensusvewss 9-30 
CYLINDER HEAD COVER, ENGINE .... 9-70,9-88 


CYLINDER HEAD, ENGINE _ . . 9-32,9-49,9-71,9-87 
CYLINDER HEAD GASKET FAILURE 
DIAGNOSIS, ENGINE . occa seen cs ben eees 9-8 


CYLINDER, IGNITION SWITCH AND KEY 8D-19 
CYLINDER, IGNITION SWITCH AND KEY 

Lit Per eeeeee eT TTT eT eer e eh ees 8D-4 
GYLINDER, LIFIGAIE LOCK. (sos sedan cess 23-62 
CYLINDER, LIFTGATE SUPPORT ROD. ..... 23-61 
CYLINDER, MASTER ............ 5-11,5-15,5-4 


CYLINDER RESERVOIR, MASTER ......... 9-23 


GYLINDER, WHEEL 2.0 s¢300ies4 §-20,9-25,5-27 
CYLINDER/POWER BOOSTER TEST, 
CS, ere. Lee eee ee ee 9-9 


DAMAGED OR WORN THREADS, REPAIR ....9-4 
DAMPER: ENGINE, 254 Gs 2c gus awundasees? 9-27 
DAMPER, STEERING 
DAMPER, VIBRATION 





Group-Page 


Description 
DASH PANEL INSULATOR PANEL ........ 23-24 
DATA LINK CONNECTOR; 8W-30 

FUEL/IGNITION SYSTEMS (LH)........ 8W-30-2 
DATA LINK CONNECTOR; 8W-30 

FUEL/IGNITION SYSTEMS (RHD) ...... 8W-30-1 


DATA LINK CONNECTOR; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES (LH) . . 8W-35-2 
DATA LINK CONNECTOR; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES 


i) eee eee eee Te eee 8W-35-2 
DATA LINK CONNECTOR—PCM INPUT 
VOU) eee et rer or 14-29 


DAYTIME RUNNING LAMP (DRL) 


ODE we cg akoe ee ca aieea wen Bows 8W-50-2 
DAYTIME RUNNING LAMP MODULE .. 8L-17,8L-1 
DEAERAUON. sues eeSeuane house acsoanG res 7-24 
DEGODING, BODY GODE wovstuioweiava tin 0-2 


DECODING CHART, VEHICLE 
IDENTIFICATION NUMBER................ 0-1 


DEP NIOM. UAE. 26 ¢yasectise eee ee noes 20-8 
DEFLECTOR, CROSSMEMBER AIR ....... 23-24 
DEFOGGER GLASS GRID ............ 1,8N-2 
DEFOGGER GLASS GRID REPAIRS ........ 8N-3 


DEFOGGER, REAR WINDOW; 8W-48 

REAR WINDOW DEFOGGER (LH)...... 8W-48-1 
DEFOGGER, REAR WINDOW; 8W-48 

REAR WINDOW DEFOGGER (RHD)..... 8W-48-1 
DEFOGGER RELAY/TIMER ...... 8N-1,8N-2,8N-4 
DEFOGGER SWITCH ........... 8N-1,8N-2,8N-4 


DEFOGGER SYSTEM, REAR WINDOW. ....... 8N-1 
DELAY MODULE, HEADLAMP; 8W-50 

FRONT LIGHTING (LH) ...........0.. 8W-50-1 
DELAY MODULE, HEADLAMP; 8W-50 

PRON] LIGHTING (RAD) 2c0 254s ceae es W-50-1 
DELAY MODULE, HEADLAMP; LAMPS ..... 8L-5 
DELAY MODULE, SENTINEL 

PEADUAC «oe ig ia pene ye ed wore BL-17,5L- 
DELIVERY SYSTEM, FUEL ..... te 14-3 
DEMAGNETIZING, COMPASS... ww. 8V-5 
DEPTH INFORMATION, PINION GEAR. . 3-15,3-57 
DEPTH MEASUREMENT AND 

ADJUSTMENT, PINION ........./.... 88 nue 
DEPTH VARIANCE, PINION GEAR _ . 3-16,3-58,3-83 
DESCRIPTION, ENGINE c..cssueeee set 9-15,9-54 


DESCRIPTION, SYSTEM .......... 0. 20-1 
DESCRIPTION, TRANSMISSION 
DETECTION PROCEDURE, BRAKE FLUID 
CONTAMINATION «4 ascee's cere dabe deme es ial 
DEVICES, eae DISCHARGE 


(ESD) SENSITIVE ..........000000 0. -01-5 
DIAGNOSIS ......- ss sv vvvecececeeeeee 3-18 
DIAGNOSIS, AUTOMATIC 

TRANSMISSION. .........0..-000e eee 21-75 
DIAGNOSIS CHARTS .................. 1-85 


DIAGNOSIS CHARTS, POWER STEERING 
(8 ( a! ne eee eee ee eee re ree 19-4 


DIAGNOSIS (CONT'D), SERVICE .......... 3-48 
DIAGNOSIS, CONVERTER HOUSING 

PUD LEA ete ans 4 ade aes ppp be ang aa 21-81 
DIAGNOSIS, COOLING SYSTEM .......... 7-14 
DIAGNOSIS, ENGINE ................00.. 9-8 
DIAGNOSIS, ENGINE CYLINDER HEAD 

GASKET FAILURE. 25<ox tive nueewt eur nies 9-8 
DIAGNOSIS, EXHAUST SYSTEM .......... 11-2 
DIAGNOSIS, FOG LAMP. ................ 8L-4 


DIAGNOSIS, HEADLAMP. ............ 8L-2,8L-3 
DIAGNOSIS INFORMATION, GENERAL... 21-18 
DIAGNOSIS, INTAKE MANIFOLD 

LEAWAGE 1 c1 24 bono atceMemeabanere dheuwrss 9-8 


DIAGNOSIS, LAMP vse eisvessavenndens 8L-1 
DIAGNOSIS NUDE. aspawotsen edd enous 3-69 
DIAGNOSIS, NV242 TRANSFER CASE 21-313 
DIAGNOSIS, NVS2). be ex ca eaves ed haw es 1291 


DIAGNOSIS, POWER STEERING GEAR 


LEAKAGE sinceectees ueudg ween suae oss 19°12 
DIAGNOSIS, PRELIMINARY ............. 21-15 
DIAGNOSIS, PUMP LEAKAGE ............ 19-6 
DIAGNOSIS, SERVICE; DIFFERENTIAL 

AND DAWVELINE os. 500c.useeceec setae -47 
DIAGNOSIS, SERVICE; TRANSMISSION 

AND TRANSFER CASE................ -184 
DIAGNOSIS, SHOCK... ee, 2-6 
DIAGNOSIS, SPRING AND SHOCK ........ a-13 
DIAGNOSIS, SPRING AND SHOCK 

.  PBSURCER i315 sets ppieniaenednaeas se 2-14 
DIAGNOSIS, SUSPENSION AND 

DO) ELRING SYS EM cena wcceeecrw ae oweees 2-3 

DIAGNOSIS, SYSTEM... eee. 14-23 
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DIAGNOSIS TABLE . «cc cunevadenehacas 21-184 
DIAGNOSIS TABLE CONTINUED. ........ 21-185 
DIAGNOSIS—LUBRICATION, SERVICE ..... 9-14 
DIAGNOSIS—MECHANICAL, SERVICE ..... vis 
DIAGNOSIS—-PERFORMANCE, SERVICE 9-11 
DIAGNOSTIC INFORMATION .............. 6-2 
DIAGNOSTIC PROCEDURES ................ 8L-2 
DIAGNOSTIC SYSTEM TEST, ON-BOARD 8C-6 
DIAGNOSTIC TROUBLE CODES ........... 20-2 
DIAGNOSTIC TROUBLE CODES, SPEED 

CONTROL 6 onectus ones arte emanates H-5 
DIAGNOSTICS (OBD), ON-BOARD .......... 7-9 
DIAGNOSTICS, ON-BOARD ............... 25-1 
DIAGNOSTICS TEST, ON-BOARD .......... 8H-2 
DIAGRAM INDEX, WIRING; 8W-20 

CHARGING SYSTEM (LH)............ 8W-20-1 
DIAGRAM INDEX, WIRING; 8W-20 

CHARGING SYSTEM ieee poke Ghee 8W-20-1 
DIAGRAM INDEX, WIRING; 8W-21 

STARTING SYSTEM (LH) ............ 8W-21-1 
DIAGRAM INDEX, WIRING; 8W-21 

STARTING SYSTEM (RHD)........... 8W-21-1 
DIAGRAM INDEX, WIRING; 8W-30 

FUEL/IGNITION SYSTEMS (LH)........ B8W-30-5 
DIAGRAM INDEX, WIRING; 8W-30 

FUEL/IGNITION SYSTEMS (RHD) ...... 8W-30-5 
DIAGRAM INDEX, WIRING; 8W-31 

oe CONTROL SYSTEM — a 
DIAGRAM INDEX, WIRING; 8W-31 

TRANSMISSION CONTROL SYSTEM 

PIO: aruce rare ice cecaedeaee bla a 8 en Sede 8W-31-1 
DIAGRAM INDEX, WIRING; 8W-33 

VEHICLE SPEED CONTROL (LH)....... 8W-33-1 
DIAGRAM INDEX, WIRING; 8W-33 

VEHICLE SPEED CONTROL (RHD) ..... 8W-33-1 
DIAGRAM INDEX, WIRING; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES (LH) . . 8W-35-2 
DIAGRAM INDEX, WIRING; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES 

(RHE 2 ow eee se ee 8W-35-2 
DIAGRAM INDEX, WIRING; 8W-40 

INSTRUMENT CLUSTER (LH)......... 8W-40-3 
DIAGRAM INDEX, WIRING; 8W-40 

INSTRUMENT. CLUSTER (RHD)........ 8W-40-4 
DIAGRAM INDEX, WIRING; 8W-41 

HORN/CIGAR LIGHTER (LH).......... SW-41-1 
DIAGRAM INDEX, WIRING; 8W-41 

HORN/CIGAR LIGHTER (RHD) ........ 8W-41-1 
DIAGRAM INDEX, WIRING; 8W-42 AIR 

CONDITIONING/HEATER (LH) ......... 8W-42-2 
DIAGRAM INDEX, WIRING; 8W-42 AIR 

CONDITIONING/HEATER (RHD)........ 8W-42-2 
DIAGRAM INDEX, WIRING; 8W-44 

INTERIOR LIGHTING (LH)............ 8W-44-2 
DIAGRAM INDEX, WIRING; 8W-44 

INTERIOR LIGHTING (RHD) .......... 8W-44-2 
DIAGRAM INDEX, WIRING; 8W-47 

AUDIO SYSTEM (UA) ceces cates cee ow 8W-47-1 
DIAGRAM INDEX, WIRING; 8W-47 

AUDIO SYSTEM (RHD).............. 8W-47-2 
DIAGRAM INDEX, WIRING; 8W-48 REAR 

WINDOW DEFOGGER (LH) ........... SW-48-1 
DIAGRAM INDEX, WIRING; 8W-48 REAR 

WINDOW DEFOGGER (RHD).......... 8W-48-1 
DIAGRAM INDEX, WIRING; 8W-49 

OVERHEAD CONSOLE (LH)........... 8W-49-1 
DIAGRAM INDEX, WIRING; 8W-50 

FRONT LIGHTING (LH) .............. 8W-50-2 
DIAGRAM INDEX, WIRING; 8W-50 

FRONT LIGHTING (RHD)............. 8W-50-2 
DIAGRAM INDEX, WIRING; 8W-51 REAR 

LIGHTING (LH) ................008. 8W-51-1 
DIAGRAM INDEX, WIRING; 8W-51 REAR 

LIGHTING (RHD)................0.. 8W-51-1 
DIAGRAM INDEX, WIRING; 8W-52 TURN 

SIGNALS (LH) .......... 00.22.0005. 8W-52-1 
DIAGRAM INDEX, WIRING; 8W-52 TURN 

SIGNALS (RAD). . tc cgcdave dares da'es 8wo2-1 
DIAGRAM INDEX, WIRING; 8W-53 

WIPER OCU) aac duericsanacundes one 8W-53-1 
DIAGRAM INDEX, WIRING; 8W-53 

WIPERS (AUD) «iv se ie eeh ene x came ee 8W-53-1 
DIAGRAM INDEX, WIRING; 8W-54 

TRAILER TOW (LH) ................ 8W-54-1 
DIAGRAM INDEX, WIRING; 8W-54 

TRAILER TOW (RHD) .........0..... 8W-54-1 
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DIAGRAM INDEX, WIRING; 8W-60 


POWER WINDOWS (LH)............. 8W-60-2 
DIAGRAM INDEX, WIRING; 8W-60 

POWER WINDOWS (RHD) ........... 8W-60-2 
DIAGRAM INDEX, WIRING; 8W-61 

POWER DOOR LOCKS (LH) .......... 8W-61-1 


DIAGRAM INDEX, WIRING; 8W-61 
POWER DOOR LOCKS (RHD)......... 8W-61-1 
DIAGRAM INDEX, WIRING; 8W-62 


POWER MIRRORS (LH) ...........-. BW-62-1 
DIAGRAM INDEX, WIRING; 8W-62 

POWER MIRRORS (RHD)............ 8W-62-1 
DIAGRAM INDEX, WIRING; 8W-63 

POWER SEAT (LH) ..............0-. 8W-63-1 
DIAGRAM INDEX, WIRING; 8W-63. ! 

POWER SEAT (RHD)..............-. 8W-63-1 


DIFFERENTIAL 
DIFFERENTIAL AND PINION 

MEASUREMEN .ctes.cte pes ee tetarsens 3-31 
DIFFERENTIAL ASSEMBLY 
DIFFERENTIAL BEARING PRELOAD AND 

RING GEAR BACKLASH ADJUSTMENT ..... 3-85 
DIFFERENTIAL CASE DISASSEMBLY 
DIFFERENTIAL, LIMITED SLIP 
DIFFERENTIAL MEASUREMENT AND 

INSTALLATION 5.4.0 tes envied vase nodes 3-60 


DIFFERENTIAL OVERHAUL—TRAC-LOC 3-78 
DIFFERENTIAL REMOVAL ........ 0... 3-92 
DIFFERENTIAL SERVICE. aswaeeu x 4 eden. 3-74 


DIFFERENTIAL SHIM PACK 
MEASUREMENT AND ADJUSTMENT....... 3-33 
3 


DIFFERENTIAL, STANDARD .............. -53 
DIFFERENTIAL, TRAC-LOC ©... ww. ee. 3-82 
DIMENSIONS, FRAME... eee ee, tort 
DIMENSIONS, VEHICLE . isc kes caus dus 0-2 
DIMENSIONS, VEHICLE EXTERIOR .........0-3 
DIMENSIONS, VEHICLE INTERIOR ......... 0-3 
DIODE REPLACEMENT ............. 8W-01-10 
DIRECT CLUTCH OVERHAUL ........... 2i-2a| 
DISASSEMBLY, DIFFERENTIAL CASE ....... 3-76 
DISC BRAKE CALIPER .............. 9-16,5-24 
inl Baan: HOIOK..22o340%) cdeek en 9-10,5-19 
DISC BAMKee. FANT. Giant eee caccovevn es 5-4 
DISC BRAKESHOE. sic s4yvegent a heeeewas bel? 
UisCe CCR COVER trie cea ee nage ans 6-10 
DISC ROTOR MACHINING ...........0... o-12 
DISCHARGE (ESD) SENSITIVE DEVICES, 
ELEC IROSI AIO. «wege dagen sreadw din “1-5 
DISPLAY SYMBOLS, INTERNATIONAL 
TAG b idicace Okey ages wearin aes 0-3 


CONTR 
DISPLAY SYMBOLS, INTERNATIONAL 
VEHICLE COMIROL satu cuiacnie weecnoe ve 0-3 


DISPLAY TEST MODE, STATE. ............ 25-2 
DISTANCE SENSOR—PCM INPUT, | 

VEHICLE SPEED ..............0- 0000. 14-27 
DISTRIBUTOR ...... eee eee eee. 8D-15,8D-2 
DISTRIBUTOR CAP... os. eee eee eee eee 8D-6 
DISTRIBUTOR ROTOR ........ sees eee 8D-7 
DOME LAMP... eee eevee eeceeeeees 8L-16 
DOME LAMP BULB. ............-...-0. 8L-12 
DOME LAMP, CARGO LAMP, COURTESY 

LAMPS; 8W-44 INTERIOR LIGHTING 

(LH)... ccc cece eceeceectecere: W-44-1 
DOME LAMP, CARGO LAMP, COURTESY 

LAMPS; 8W-44 INTERIOR LIGHTING 

(1s | 0) en BW 44-1 
DOOR ACTUATORS, HEAT/DEFROST/ vies 
DOOR, FRONT 2... eee cece eee eee 23-32 
DOOR GLASS EXTERIOR MOLDING, 

2210) 23-39 
DOOR GLASS EXTERIOR MOLDING, 

REAR oo. ccc cece cece ceeeeeveveevees 23-45 
DOOR GLASS, FRONT ............0000. 23-41 
DOOR GLASS RUN CHANNEL 

WEATHERSTRIP, FRONT ............... 23-37 
DOOR GLASS RUN CHANNEL 

WEATHERSTRIP, REAR ............ 000. 23-45 
DOOR HINGE, FRONT ...............0. 23-34 
DOOR HINGE PIN, FRONT .............. 23-33 
DOOR HINGE PIN, REAR ............0.. 23-49 
DOOR HINGE, REAR ............00 eee. 23-49 
DOOR INNER BELT SEAL, FRONT ........ 23-37 
DOOR INNER BELT SEAL, REAR ......... 23-45 
DOOR INSIDE HANDLE ACTUATOR, 

FRONT......... i Seer 23-36 
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DOOR INSIDE HANDLE ACTUATOR, 


BEAR oi 6. icv eeieve.s cw anute nom ven sourn aoeeers 23-44 
DOOR JAMB SWITCH, DRIVER'S ..... 8U-1,8U-2 
DOOR LATCH ADJUSTMENT ............ 23-6 
DOOR LATCH, FRONT ............. 000. 23-35 
DOOR LATCH, REAR oo... sss eee e eevee. 23-43 
DOOR LATCH’ STRIKER, FRONT ......... 23-36 
DOOR LATCH STRIKER, REAR. .......... 23-44 
DOOR LOCK CYLINDER, FRONT ......... 23-35 
DOOR OPENER STORAGE BIN, GARAGE... 8V-2 
DOOR OUTER BELT SEAL, FRONT ....... 23-37 
DOOR OUTSIDE HANDLE, FRONT ........ 23-34 
DOOR OUTSIDE HANDLE, REAR ......... 23-43 
DOOR REAR sc sletcBcutnoecdhets axe nioars 23-42 
DOOR RESTRAINT, FRONT. ............. 23-34 
DOOR RESTRAINT. REAR .............. 23-42 
DOOR SPACER BLOCKS—TWO-DOOR 

VEHICLES, FRONT...............0000. 23-40 
DOOR STATIONARY WINDOW GLASS, 
DOOR TraiN PANEL, FRONT ............ 23-30 
DOOR TRIM PANEL, REAR ............. 23-41 
DOOR VACUUM ACTUATOR, 

RECIRCULATION AIR............00 cee. 24-33 
DOOR WEATHERSTRIP, FRONT .......... 23-38 
DOOR WEATHERSTRIP, REAR ........... 23-46 
DOOR WINDOW GLASS, REAR .......... 23-46 
DOOR WINDOW REGULATOR, FRONT... . 23-39 
DOOR WINDOW REGULATOR, REAR ..... 23-46 
DOUBLE CARDAN (CV) ...............--- 3-9 
DOUBLE CARDAN JOINT, SINGLE ......... 3-13 
DOWNSTREAM OXYGEN SENSOR ....... 14-41 
DRAG LINK 00... sc eeeceeceeeeee cee. 19-29 
DRAINBACK CHECK VALVE SERVICE, 

CONVERTER 2.0... .ccccccceeeeeeeee. 21-94 
DRAINBACK VALVE, CONVERTER ........ 24-75 
DRAINING AND FILLING COOLING 

SYSTEM oo. .ccccccccceseeeceseeveees 7-24 
DRAW FUSE, IGNITION-OFF ............. SF-1 
DRAW TEST, IGNITION-OFF .............. 8A-8 
DRB SCAN TOOL ...........s0eee eevee. 7-10 
DRIP RAIL MOLDING ................. 23-64 
DRIVE (4WD) SWITCH, FOUR-WHEEL; 

8W-31 TRANSMISSION CONTROL 

SYSTEM iw sss ub dansujeaih oonelee eo W-31-1 
DRIVE (4WD) SWITCH, FOUR-WHEEL: 

BW- 34 TRANSMISSION CONTROL 

SYSTEM (RHD)... 2... 0 cece cece eee. BW-31-1 
DRIVE (4WD) SWITCH, FOUR-WHEEL: 

sW-40 INSTRUMENT CLUSTER (LH) _.. 8W-40-3 
DRIVE (4WD) SWITCH, FOUR-WHEEL: 

sw-40 INSTRUMENT CLUSTER (RHD) . . 8W-40-3 
DRIVE AXLE ASSEMBLY REPLACEMENT... . 3-20 
DRIVE AXLE ASSEMBLY : 

REPLACEMENT—XJ VEHICLES. ...... 3-49,3-71 
DRIVE AXLE, FRONT ............0. 0 ee. 3-18 
DRIVE BELTS, ENGINE ACCESSORY _ ... 7-10,7-35, 

| 7 
DRIVE GEAR, SPEED SENSOR 

ROTOR-SPEEDOMETER............... 21-200 

DRIVE INDICATOR LAMPS, FOUR-WHEEL. 8E-11, 
BE-5 
DRIVE REMOVAL/INSTALLATION, : 

VISCOUS FAN 0.20.0... sc eee ee eves 7-39 
DRIVE, VISCOUS FAN ............... (aot 
DRIVELINESNAP seen. 3-17,3-45 
DRIVELINE VIBRATION .......... ec seen. 3-3 
DRIVER’S DOOR JAMB SWITCH... 8U-1,8U-2 
DRIVER’S SEAT BELT SWITCH ....... 8U-2,8U-3 
DRUM, BRAKE .............0.000 eee 5-11 
DRUM BRAKE, REAR ........... 5-27,5-28,5-5 
DRUM BRAKESHOES .................-. 5-19 
DRUM MACHINING, BRAKE ............. 5-13 
DRUM, OVERRUNNING CLUTCH/LOW- 

REVERSE... oo... cece cece cseseeeees 21-125 
DRUM/REAR SUPPORT, OVERRUNNING 

CLUTCH/LOW-REVERSE .............. 21-144 
DUTY CYCLE EVAP CANISTER PURGE 

SOLENOID: EMISSION CONTROL 

SYSTEMS ooo... ccc cece cee eee sees 25-10 
DUTY CYCLE EVAP CANISTER PURGE | 

SOLENOID: FUEL SYSTEM ............. 14-39 
DUTY CYCLE EVAP PURGE SOLENOID 

VALVE-PCM OUTPUT...............--- 14-29 
DUTY CYCLE EVAP\PURGE SOLENOID: 

8W-30 FUEL/IGNITION SYSTEMS (LH) . . 8W-30-5 
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DUTY CYCLE EVAP\PURGE SOLENOID; 
a FUEL/IGNITION SYSTEMS 


Desc gasancich ties dec his au bap ceo 8W-30-5 
EFFECTS OF INCORRECT FLUID LEVEL .... 21-77 
ELECTRIC COOLING FAN, AUXILIARY. 7- 22, 7- 34, 
ELECTRICAL TEST, SPEED CONTROL ...... 8H-5 
ELECTRONIC CONTROLS ............0. 1-170 


ELECTROSTATIC DISCHARGE (ESD) 
DENOIUVE UEVIGES on e.dr ein $an sand 8W-01-5 


ELEMENT, AIR CLEANER ............... 4-41 
ELEMENTS, NEAIER «vi tdeeaeageda as SW-62-1 
EMERGENCY TOW HOOKS ................ 0-14 


EMISSION CONTROL INFORMATION 
(VEC!) LABEL, VEHICLE................ 25-12 


EMISSION CONTROLS, EVAPORATIVE Zor’ 
CN PLUG. HOUSING  vesuseeeadas peas 19-14 
ENGAGEMENT, CONVERTER CLUTCH cays ag a gs 
ENGIN, Agate ee iwengpaed renee o10 
aC a a ee er ee 9-54,9-93 
ENGINE ACCESSORY DRIVE BELTS T-A0;7- ee 
ENGINE ASSEMBLY ................ 9-28,9-67 


ENGINE ASSEMBLY (SHORT BLOCK), 
OPA VICE wa wecree ua ea ed Coe m eee eds 9-4 


ENGINE BLOCK HEATER .......... 7-35,/-2,7-4 
ENGINE COOLANT TEMPERATURE 

Ce Seer Te tee eee Te ee 8W-40-2 
ENGINE COOLANT TEMPERATURE 

SENSOR; 8W-30 FUEL/IGNITION 

DVO LEMOCLE) ated rode neha xe 8W-30-3 
ENGINE COOLANT TEMPERATURE 

SENSOR; 8W-30 FUEL/IGNITION 

SYSTEMS, Hy D) baie a es oe 8W-30-3 
ENGINE COOLANT TEMPERATURE 
_ SENSOR; FUEL SYSTEM .......... 14-35,14-42 
ENGINE COOLANT TEMPERATURE 

SENSOR; IGNITION SYSTEM .. . 8D-15,8D-4,8D-9 
ENGINE COOLANT TEMPERATURE 

SENSOR Nae a eee 2 a pe 14-25 


ENGINE COOLANT TEMPERATURE 
WARNING LAMP: 8W-40 INSTRUMENT 
CLUSTER (LH) ooo... 0... cece eee 

ENGINE COOLANT TEMPERATURE 
WARNING LAMP; 8W-40 INSTRUMENT 
CLUSTER (RHD) ............... 000. 8w-40-2 

ENGINE CYLINDER HEAD... . 9-32,9-49,9-71,9-87 

ENGINE CYLINDER HEAD COVER ..... 9-70.9-88 

ENGINE CYLINDER HEAD GASKET 
FAILURE DIAGNOSIS................--0. 9-8 


ENGINE DAMPER ci¢cccouasiviaendy es’ Grol 
ENGINE DESCRIPTION ...... 0... 9-15,9-54 
ENGINE DIAGNOSIS. <:cuc¢esietesenatdan 9-8 
ENGINE, ENGINE FIRING ORDER—2.5L 

POV EINCER patuu2 abies oe ue ames 8D-22 
ENGINE, ENGINE FIRING ORDER—4.0L 

OEE ic onete caterers caer $D-22 
ENGINE, EXHAUST MANIFOLD—2.5L ...... T</ 
ENGINE, EXHAUST MANIFOLD—4.0L ...... 11-8 
ENGINE FIRING ORDER—2.5L 

A-CYLINDER ENGINE cisonccsees wccaas 8D-22 
ENGINE FIRING ORDER—4.0L 

O-GYLINDER ENGING sisi e000 tan eeaws 8D-22 
ENGINE, FUEL PUMP PRESSURE 

ES 7 Ja hee easter aaniawes 14-6 
ENGINE, FUEL PUMP PRESSURE 

TESTW4.0L 0... ccc cece cence eee 14-6 
ENGINE, FUEL SYSTEM PRESSURE 

RELEASE PROCEDURE—2.5L............ 14-9 
ENGINE, FUEL SYSTEM PRESSURE 

RELEASE PROCEDURE-4.0L............. 14-9 
ENGINE, INTAKE MANIFOLD—2.5L ........ 11-5 
ENGINE, INTAKE MANIFOLD—4.0L_ ........ 11-6 
ENGINE MOUNT—REAR_............ 9-27,9-66 
ENGINE MOUNTS—FRONT .......... 9-26,9-66 
ENGING Ui cu scpate vega neaeee ata ens 4 a5 
ENGINE OIL-PRESSURE 2ce.dvieeavandax ge10 


ENGINE ONLY, TRANSMISSION 
CONTROL MODULE—4.0L; 8W-31 
TRANSMISSION CONTROL SYSTEM 
UE) tie9. 4 ois Wanack eee Ore don hanes 8W-31-1 
ENGINE ONLY, TRANSMISSION 
CONTROL MODULE—4.0L; 8W-31 
TRANSMISSION CONTROL SYSTEM 


(AO) sovdens ta eam ete in on gave SW-31-1 
ENGINE PERFORMANCE ................. ge 
ENGINE, POWER STEERING PRESSURE 

OWINGHEA2 OL sccnpcusgnn apeeeeaae res 14-40 


XJ 
Description Group-Page 
ENGINE SPEGIFIGATONS, 2.9L. svsecxee nea 9-50 
ENGINE SPECIFICATIONS, 4.0L ........... 9-90 
ENGINE, STARTER NOISE- 2.5L .......... 8B-7 


ENTRY MODULE, REMOTE KEYLESS; 

8W-61 POWER DOOR LOCKS (LH)..... 8W-61-1 
ENTRY MODULE, REMOTE KEYLESS; 

OVERHEAD CONSOLE SYSTEMS 
ENTRY MODULE, REMOTE KEYLESS; 

POWER LOCK SYSTEMS ...... 8P-12,8P-2,8P-8 
ENTRY SYSTEM, POWER LOCK/REMOTE 


PELE CO odament bees hen pean meee eat ae 
ENTRY TRANSMITTER BATTERY 
REPLACEMENT, REMOTE KEYLESS ....... 8P-9 


ENTRY TRANSMITTER PROGRAMMING, 
DEV bcahenoams dam meaeh-ate aoa dee 8P-9 

ENTRY TRANSMITTER, REMOTE 
KEYLESS 


pie ne oes tee a P-2,8P-8 
EQUIPMENT, REFRIGERANT SYSTEM ve 
EQUIVALENT VALUES, CONVERSION 
POR OP ot ogeomu a eeaetee nina aeons 0-7 
EVACUATE, REFRIGERANT SYSTEM ...... 24-21 
EVAP CANIDIER: ° sa nadeeagtacsoue 25-10,25-13 
EVAP CANISTER PURGE SOLENOID ...... 25-13 
EVAP CANISTER PURGE SOLENOID, 
DUTY CYCLE; EMISSION CONTROL 
DIOVEMD wi drtaecirer buen ecsy ows se 20-10 
EVAP CANISTER PURGE SOLENOID, 
DUTY CYOLE, FUEL SYSTEM Fcc vses ews 14-39 
EVAP PURGE SOLENOID VALVE-PCM 
COT PUN UL GVULE: vacna imei ene ead 14-29 


EVAPORATION (EVAP) CONTROL 

Oe UW ad ota nigh ee adeese ake we Shaan 20-10 
EVAPORATIVE EMISSION CONTROLS 
EVAPORATOR COIL ..... oe 
EVAPORATOR/BLOWER HOUSING ........ 24-27 
EVAP\PURGE SOLENOID, DUTY CYCLE; 


8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-5 
EVAP\PURGE SOLENOID, DUTY CYCLE; 

ie 30 FUEL/IGNITION SYSTEMS 

st ne Cae eae ieee toa ase eee 8W-30-5 
EXHAUST GRILLE AIR: «wet cea awuwaaes 23-50 
EXHAUST HEAT SHIELDS .............-. 11-2 
EXHAUST MANIFOLD—2.5L ENGINE ...... 11-7 
EXHAUST MANIFOLD—4.0L ENGINE ...... 11-8 
EANAUOL FIVE: csxees lesa nkeeteewed os 11-3 
EANAUGL OVQIEMS auisax aigdehaewngeas Ti 
EXHAUST SYSTEM DIAGNOSIS)... ws... 12 
EXHAUST TAILPIPE, MUFFLER ........... 11-4 


EXPANSION VALVE 
EXTENDED IDLE SWITCH ............ 8W-30-5 


EXTENDED IDLE SWITCH TEST: os cecves ns 14-36 
EXTENDED IDLE SWITCH—PCM INPUT 14-25 
EXTENSION HOUSING AND PARK LOCK .. 21-140 
EXTENSION HOUSING BUSHING—2WD 21-96 
EXTENSION HOUSING—2WD_............ 21-96 
EXTENSION, QUARTER TRIM PANEL ..... 23-49 
EXTERIOR DIMENSIONS, VEHICLE ......... 0-3 
CAICRIOR LAMPS couse tieteneerseaueas 8L-18 
EXTERIOR MOLDING, FRONT DOOR — 
sein dee ee ed etna ae 3- 

EXTERIOR MOLDING, REAR DOOR 

CES eee ore er ee 23-45 
EXTERIOR NAMEPLATES ............... 23-26 


FAILURE DIAGNOSIS, ENGINE CYLINDER 
MCAD OPOKEL venrudnt iataearoudengaeda 9-8 


PAILURE FO SIAR) (EOL. wees peootnn ee 4 8D-5 
FAN, AUXILIARY ELECTRIC COOLING — . 7-22,/- ea 
FAN BLADE INSPECTION ............0... (39 


FAN DRIVE REMOVAL/INSTALLATION, 
NOG OUS vectus ta doeat une pee eenas eyes 7-39 


FAN DRIVE, VISCOUS ............... T2007 
FAN RELAY AND MOTOR, RADIATOR: 

W-42 AIR CONDITIONING/HEATER 

(LH). cece ccc cccececececceuerees gW-42-2 
FAN RELAY AND MOTOR, RADIATOR: 

8W-42 AIR CONDITIONING/HEATER 

TTD) 49.9 
FAN RELAY—PCM OUTPUT, RADIATOR 14-30 
FANS, COOLING SYSTEM ............ 8.7-3 
FASTENER IDENTIFICATION ........... 0-4,0-5 
FASTENER STRENGTH ..........00 0000. 0-6 
FEED, BATTERY: 8W-30 FUEL/IGNITION 

SYSTEMS (LH) ...........0000eeeee W-30-1 


FEED, BATTERY; 8W-30 FUEL/IGNITION 
SYSTEMS (RHD)...............005. 8W-30-1 
FEED CIRCUIT TESTS 
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FENDER/LINER/WHEELHOUSE FLARE, 

7.8) eee ee eee rs ee eres 23-28 
FIELD—PCM OUTPUT, GENERATOR ....... 14-28 
FIFTH GEAR AND SYNCHRO ASSEMBLY 21-48 


FILL LEVEL, RECOMMENDED : 
VOBRICANT aeetseeues dee eces 21-289,21-314 


FILL PROCEDURE, TRANSMISSION ...... 21-93 
FILLER TUBE CAP, FUEL TANK; 

EMISSION CONTROL SYSTEMS .... 25-11,25-14 
FILLER TUBE CAP, FUEL TANK; FUEL 

OC EN sec ageneeeceeeosar este eass 14-5 
FILLING COOLING SYSTEM, DRAINING ....7-24 
PILIEM FUEL. cei easse weaned anne es 14-13,14-4 
FILTER REPLACEMENT, FLUID .......... 21-92 
FINCR ORIEN Sevaeveweeeree dont t 24-26,24-8 
FIN SENSING CYCLING CLUTCH 

Wil Gilsaecuudaesaeesen eye 24-19,24-29,24-8 
FINAL ASSEMBLY ................. 3-37 ,3-64 
FINISH, BASE COAT/CLEAR COAT. ......... 23-2 
FIRING ORDER—2.5L 4-CYLINDER 

ENGINE; ENGING toot oecaceeeespayeens 8D-22 
FIRING ORDER—4.0L 6-CYLINDER 

ENGINE -ENGING «2 cak4 oe oho wecewiw'ed 8D-22 
FIRST/REVERSE BRAKE PISTON AND 

TRANSMISSION CASE OVERHAUL ...... 21-272 
FIRST/SECOND/THIRD/REVERSE GEAR 

COMPONENT 95.024 ect eeev uw iwasdnma 21-172 
FITTING CONNECTING ROD BEARINGS eee 
FITTING CRANKSHAFT MAIN BEARINGS ae 
PIPING: FIDION Jue se cheenes gems 9-18 ,9-57 
FITTING, PISTON RING ............. 9-19,9-58 
FITTINGS, QUICK-CONNECT ........ 14-10,14-5 


FITTINGS, TRANSMISSION 
COULER-LING ccevivedenn rane’ 21-100,21-189 


FIVE VOLT SENSOR SUPPLY—PRIMARY _. . 14-24 
FIVE VOLT SENSOR SUPPLY— 

SECONDARY ...... 00.0 .ccecceeeeeees 14-24 
FLARE, FRONT FENDER/LINER/ 

WHEELHOUSE ..............000eee ee 23-28 
FLARES AND LINERS, REAR 

WHEELHOUSE ..............00000ee ee 3-63 
FLASHER, COMBINATION; 8W-52 TURN 

SIGNALS (LH)..... 0c cece cece eeeee. BW-52-1 
FLASHER, COMBINATION; 8W-52 TURN 

SIGNALS (RHD) ..... 0... cece cece w52-1 
FLASHER, COMBINATION; TURN SIGNAL 

AND HAZARD WARNING SYSTEMS .. . 8J-1,8J-3 
FLASHERS, HAZARD: gW-52 TURN 

SIGNALS (L H) seddietclay eerptatso neat gW-52-1 
FLASHERS, HAZARD; 8W-52 TURN 

SIGNALS (RHD) ..........0eceeeeees 8w52-1 
FLAT SURFACE TOWING ................ 0-11 
FLOOR CONSOLE, FULL ............... 23-54 
FLOW CHECK, OILCOOLER ............ Te 
FLOW CHECK, RADIATOR COOLANT ....... 7-20 
FLOW CONTROL VALVE .............0.. 19-9 
FLOW TESTING TRANSMISSION MAIN 

COOLER... oo eee cece ec cceeeeeeees 1-186 
FLUID AND FILTER REPLACEMENT ....... 21-92 
FLUID, BRAKE oo... sce c eee cece eee 5-29 
FLUID CAPACITIES «00... 0s ssc ee eee eee 0-2 
FLUID CAPACITY, RECOMMENDED ...... 21-170 
FLUID, CAUSES OF BURNED ............ Hef7 
FLUID, CLUTCH LINKAGE ................ 6-9 
FLUID CONDITION, CHECKING ......... 24-187 
FLUID CONTAMINATION ............... 21-77 
FLUID CONTAMINATION DETECTION 

PROCEDURE, BRAKE...............0-0, 5-11 
FLUID LEAK DIAGNOSIS, CONVERTER a 


HOUS 
FLUID LEVEL AND CONDITION, 
CHECKING cepcpurtavereeegateeee seas 21-76 


FLUID LEVEL, BRAKE ssc dewssante siadens 5-11 
PLD CEVELGHEOK. cn cyandu audaetoars 21-92 
FLUID LEVEL, CHECKING ............. 21-187 
PUD LEVEL OUUIGN 4 oscsetsaccvee Garde 6-9 
FLUID LEVEL, EFFECTS OF INCORRECT 21-77 
FLUID, RECOMMENDED ................... 21-74 
FLUID WARNING LAMP, LOW WASHER; 
-8W-40 INSTRUMENT CLUSTER (LH) ... 8W-40-2 
FLUID WARNING LAMP, LOW WASHER; 

8W-40 INSTRUMENT CLUSTER (RHD).. 8W-40-3 
FLUID WARNING LAMP, LOW WASHER; 

8W-53 WIPERS (LH)................ 8W-53-1 
FLUID WARNING LAMP, LOW WASHER; 

8W-53 WIPERS (RHD) .............. 8W-53-1 
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FLUID WARNING LAMP, LOW WASHER; 

INSTRUMENT PANEL SYSTEMS ..... 8E-12,8E-5 
FLUID/FILTER CHANGE, REFILLING 

APIER OVERHAULOR . ccece ti ewsee ses 21-188 
FLUSHING MAIN AND AUXILIARY 

COOLERS AND COOLER LINES, 

HEM ERO ban bee as's 6 ohekanene causes 21-189 


FLUSHING, REVERSE ............0.00., 7-25 
FLUSHING, TRANSMISSION COOLER 

REVERSE ...0.ccvevsuececsscceureeee 21-94 
FLYWHEEL... eee cece cece eevee 6-9 
FOG LAMP oo... os sc cee cece cece esas 8L-14 
FOG LAMP ADJUSTMENT ............... BL-7 
FOG LAMP BULB ............... eee. 8L-9 
FOG LAMP DIAGNOSIS ..............--. 8L-4 
FOG LAMPS; 8W-50 FRONT LIGHTING ie 
FOG LAMPS; 8W-50 FRONT LIGHTING 

(a 1s] 5) ee -50-2 
FORK, SHIFT RAIL ............eeee eee 21-54 
FORM-IN-PLACE GASKETS ............ 00. 9-4 


FORMULAS AND EQUIVALENT VALUES, 
CONVERSION ..c'o25h00u2 s3yeae nee eee ens G7 


FORTH GEAR OVERDRIVE COMPONENTS. 21-172 
FORWARD CLUTCH OVERHAUL ........ 21-256 
FOUR-WHEEL DRIVE (4WD) SWITCH; 

8W-31 TRANSMISSION CONTROL 

OVO CWAUE) sce titscutue haan 8W-31-1 


SYSTEM a Sie ceed oene eens 8W-31-1 
FOUR-WHEEL DRIVE (4WD) SWITCH; 


8W-40 INSTRUMENT CLUSTER (LH) .. . 8W-40-3 
FOUR-WHEEL DRIVE (4WD) SWITCH; 

8W-40 INSTRUMENT CLUSTER (RHD) . . 8W-40-3 
FOUR-WHEEL DRIVE INDICATOR 

cn reeds Ihe eae. E-11,8E-5 

FOUR-WHEEL-DRIVE VEHICLE TOWING . 0-1 
FRAN Sw. eee eae. 13- 
FRAME, BUCKET SEATBACK COVER ...... 23-13 
FRANIECER ICI ICs or teres: gaan gay. ene oa 13-7 
FRAME TORQUE SPECIFICATIONS ....... 13-10 
FREQUENCY INTERFERENCE, RADIO. ....... 8F-6 
FRONT AXLE—MODEL 30. ....... 3-37 ,3-38,3-89 
FRONT AXLE—MODEL 35 ............... -65 
FRONT AXLE—TUBE AND MODEL 30 ...... 3-14 
FRONT BAND ADJUSTMENT ........... 1-149 
FRONT BEARING RETAINER, ADAPTER 

POUON Ge ecaascedh pun aenconeesenas 21-6 
FRONT BUMPER: .. a ssaceeud acetag eu ss 13-1,13-4 
FRONT CARPET/MAT ...............0.. 23-56 
FRONT GLUIGH: wccy weet taxaens 21-130,21-145 
FRONT DISC BRAKES. «nance e sow aswnne eas 5-4 
FRONT DOOR.  sutewalsia a eate sae ain ads 23-32 
FRONT DOOR GLASS | oe cacasmnivweesad 23-41 
FRONT DOOR GLASS EXTERIOR aeAG 


MOLDING 
FRONT DOOR GLASS RUN CHANNEL 
WEATHEROVNIP. op cst pstveeie tote seas 23-37 


FRONT DOOR TINGE  ccvccaaaasecasde ar 23-34 
FRONT DOOR HINGE PIN. .............. 23-33 
FRONT DOOR INNER BELT SEAL ........ 23-37 


FRONT DOOR INSIDE HANDLE 
POTUAIOS 2h ke tbe nsgee ese eww 23-36 


FRONT DOOR CRIGR 2 cic ntutaaeeudeeas 23-35 
FRONT DOOR LATCH STRIKER .......... 23-36 
FRONT DOOR LOCK CYLINDER .......... 23-39 
FRONT DOOR OUTER BELT SEAL ........ 23-37 
FRONT DOOR OUTSIDE HANDLE ........ 23-34 
FRONT DOOR RESTRAINT .............. 23-34 


FRONT DOOR SPACER BLOCKS—TWO- 
DOOR VERICLES . .s¢2¢-05% se danee sane 23-40 


FRONT DOOR TRIM PANEL ............. 23-30 
FRONT DOOR WEATHERSTRIP .......... 23-38 
FRONT DOOR WINDOW REGULATOR ..... 23-39 
FRONT DAWE AME voce seetaruSiouwes 3-18 


FRONT FENDER/LINER/WHEELHOUSE 
FLARE tame set erees Pea dee eee ee 23-28 


FRONT INNER SCUFF PLATE ............ 23-48 
FRONT PARK/TURN SIGNAL LAMP. ....... 8L-14 
FRONT PARK/TURN SIGNAL LAMP BULB. . 8L-10 
FRONT PLANETARY GEAR OVERHAUL 21-261 
PRON] PROPELLER SHAD) acess cases duas 3-7 
PROUT OE ANO. caveueusy eteee cceates 21-144 
FRONT SERVO PISTON ............... 21-126 
FRONT SHOULDER BELT/BUCKLE ........ 23-51 
FRONT SKID PLATE concn ecctcsis maces tes 13-6 
FRONT SUSPENSION ............... 2-12,2-6 


-INDEX 7. 

Description Group-Page 
FRONT TOW HOOKS ..................5. 13-1 
FRONT WHEEL SENSOR ................ 5-37 
FUEL DELIVERY SYSTEM .............., 4-3 
PULP. dae caceiewe ve ceen aes 14-13,14-4 
FUEL GAUGE; 8W-40 INSTRUMENT 

CLUSTER a eee ee Te eee 8W-40-1 
FUEL GAUGE; 8W-40 INSTRUMENT 

CLUSTER (RHD)................... W-40-1 


(RHD) 
FUEL GAUGE; INSTRUMENT PANEL 
SV OTEM O cemssaroacuuecadenedes 8E-3,8E-7 


FUEL GAUGE SENDING UNIT ........ 14-4,14-7 
FUEL INJECTION SYSTEM .-.....-....4. 14-19 
FUEL INJEGION BAIL, sstkgeeseaanaeece 14-15 
PUELINJERIOR IEG! weed ses sedesae cea 14-7 


FUEL INJECTORS; 8W-30 FUEL/IGNITION 
copes cee.) ee eee eee 8W-30-4 
FUEL INJECTORS; 8W-30 FUEL/IGNITION 


DYOEMS (NNO) ee ccuesaucunanduanas 8W-30-4 
FUEL INJECTORS; FUEL SYSTEM 14-16,14-5 
FUEL INJECTORS—PCM OUTPUT ........ 14-29 
FUEL. LEVEL SENGUR” a.caarseuoweeeuee 14-15 
FUEL LEVEL SENSOR—PCM INPUT ...... 14-24 
FUEL PRESSURE REGULATOR ...... 14-14,14-4 
eee ee ee eer ee ee ee 14-3 
FUEL PUMP INLET STRAINER ........... 14-15 
FUEL PUMP MODULE; 8W-30 

FUEL/IGNITION SYSTEMS (LH)........ 8W-30-2 
FUEL PUMP MODULE; 8W-30 

FUEL/IGNITION SYSTEMS (RHD)....... 8W-30-2 
FUEL PUMP MODULE; FUEL 

er eee Tee ee 14-14,14-3 

FUEL PUMP PRESSURE TEST—2.5L ‘ae 

FUEL PUMP PRESSURE TEST-4.0L ve 
FUEL PUMP RELAY; 8W-30 FUEL/ 

IGNITION SYSTEMS (LH) ............ 8W-30-2 


FUEL PUMP RELAY; 8W-30 FUEL/ 
IGNITION SYSTEMS (RHD)........... 8W-30-2 
FUEL PUMP RELAY; FUEL SYSTEM 


FUEL PUMP RELAY-PCM OUTPUT ....... “eu 
FUEL PUMP RELAYS, ASD. ............. 14-33 
a! ree te ee err ee 14-5 
FUEL REQUIREMENTS a4 a's sdag cam ied sa 14-1 
FUELS Y OEM PREGOURE . 24046 eseaewe 14-18 
FUEL SYSTEM PRESSURE RELEASE 

PROCEDURE—-2. SL ENGINE o¢ cp iigacsees 14-9 
FUEL SYSTEM PRESSURE RELEASE 

PROCEDURE-4.0L ENGINE .............. 14-9 
PUBL TANK cj suite vue mace Con to 4 14-16,14-5 
FUEL TANK CAPACITY ................. 14 
FUEL TANK FILLER TUBE CAP; 

EMISSION CONTROL SYSTEMS ... . 25-11,25-14 
FUEL TANK FILLER TUBE CAP; FUEL 

COLE o23.tve sends nese a odsoun 14-5 
PUEL: TANK ONIDPLALE 5025 ¢oeeen cae 13-6 


FUEL TUBES/LINES/HOSES AND CLAMPS .. 14-9 
FUEL WARNING LAMP, LOW; 8W-40 


INSTRUMENT CLUSTER (LH) ......... ne 
FUEL WARNING LAMP, LOW: 8W-40 
INSTRUMENT CLUSTER (RHD)........ 8W-40-2 


FUEL WARNING LAMP, LOW; 
INSTRUMENT PANEL SYSTEMS ..... 8E-1 oe 


FULL FLOOR CONSOLE ................ 3-54 
FUSE, IGNITION-OFF DRAW ............. SF-1 
FUSE, IN-LINE .......ccccc ccc eee eee eee SF-1 
FUSEBLOCK MODULE ............... 00. BE-3 
GARAGE DOOR OPENER STORAGE BIN .... 8V-2 
GASKET FAILURE DIAGNOSIS, ENGINE 

CYLINDER HEAD............0..-.00eee- 9-8 
GASKETS, FORM-IN-PLACE ............... 9-4 
GASOLINE/OXYGENATE BLENDS .......... 14-1 
GAUGE CALIBRATION ................. 8E-20 
GAUGE, COOLANT TEMPERATURE BE-3,3E-7 
GAUGE, ENGINE COOLANT 

TEMPERATURE ..........---000000- W-40-2 
GAUGE, FUEL; 8W-40 INSTRUMENT 

GU SMER 1) epciisn caer mrad sein W-40-1 
GAUGE, FUEL; 8W-40 INSTRUMENT 

CLUSTER (RHD) .............-.00e- -40-1 
GAUGE, FUEL; INSTRUMENT PANEL 

SYSTEMS .0 oo. ec ccc cece ceeeeees 8E-3,8E-7 
GAUGE, OIL PRESSURE; 8W-40 

INSTRUMENT CLUSTER (LH) ......... 8w-40-2 
GAUGE, OIL PRESSURE; INSTRUMENT 

PANEL SYSTEMS ................. 8E-3,8E-7 
GAUGE SENDING UNIT, FUEL ........ 14-4,14-7 
GAUGES ........ er ee BE-15,8E-2 
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GAUGES, PRESSURE «1520s sbteeeade cee: 22-3 
GEAR AND BEARING NOISE ......... 3-16,3-44 
GEAR AND CLUTCH OVERHAUL, 

OVERDRIVE PLANETARY.............. 21-241 
GEAR AND NO. 1 ONE-WAY CLUTCH 

OVERHAUL, SUN wos ciaeaaas hana sa e9s 21-263 
GEAR AND SYNCHRO ASSEMBLY, FIFTH .. 21-48 
GEAR BACKLASH ADJUSTMENT, 

DIFFERENTIAL BEARING PRELOAD 

AND FUNG .ascea Pani ane sce xe v neva 4s 3-85 
GEAR CASS «tae s ev ewes ceaehedees ci 21-45 
GEAR CLEARANCE MEASUREMENT AND 

ADJUSTMENT SIDE si2a4% oes waters ods -86 
GEAR COMPONENTS, FIRST/SECOND/ 

THIRD/REVERSE cas uses eedeaeeaxeks 14/2 
GEAR DEPTH INFORMATION, PINION . . 3-15,3-57 
GEAR DEPTH VARIANCE, PINION . 3-16,3-58,3-83 


GEAR, GOVERNOR AND PARK 24-104, att a 


GEAR LEAKAGE DIAGNOSIS, POWER 
SEERING 5 staaue ey od eay won Oh ais cache 1712 


GEAR, OUTPUT SHAFT AND CLUSTER oe) 
GEAR OVERDRIVE COMPONENTS, 

PO 55.9 aire pa te ee eer hpaies oe arent EP ite 
GEAR OVERHAUL, FRONT PLANETARY -2 17201 
GEAR, PINION -24 cee ees vesitaaee dhs 3-26,3-54 
GEAR, POWER STEERING ......... 19-11,19-22 
GEAR AATIOG: .sc ces ensai Gun beeegeeres 
GEAR RATIOS, TRANSMISSION . 21-3821 74 
GEAR RING snip op tie ane Se los ee bees Sof 
GEAR SHAFT REMOVAL, PINION ......... 3-75 


GEAR, SPEED SENSOR ROTOR- 
SPEEDOMETER DRIVE ........ Sines 21-200 


GEAR OIEERING-  seveauae nsw vl’ 19-13,19-20 
GEAR TEETH CONTACT ae 
ANALYSIS, BING fo ccwy pees wee ee ak dts 3-87 


| 
GEAR TRAIN/OUTPUT SHAFT, 
PLAN GION) te ave ned bos eaten edad 3 21-134 


GEARSHIFT MECHANISM © .............. 21-74 
GEARTRAIN OPERATION AND 

APPLICATION CHARTS ....... eye aes 21-173 
GEARTRAIN, PLANETARY ............. 21-146 
GENERAL DIAGNOSIS INFORMATION .... 21-180 
GENERAL INFORMATION; DIFFERENTIAL 

AND DRIVELINE ..........0... 3-16,3-42,3-44 
GENERAL INFORMATION; ENGINE ......... 9-8 


GENERAL INFORMATION; FUEL SYSTEM... 14-1 
GENERAL INFORMATION; LAMPS .... 
GENERAL INFORMATION; LUBRICATION | 
AND MAINTENANCE .................... 0-1 

GENERAL INFORMATION; 
TRANSMISSION AND TRANSFER CASE. cae FO. 
21-312,21-36,21-1 


GENERAL SERVICE INFORMATION ........ 23-1 
BENERAIOR . cscs cxecnevaded dawns “2,00-1 
GENERATOR FIELD—PCM OUTPUT ...... 14-28 
GENERATOR LAMP—PCM OUTPUT ....... 14-28 
GENERATOR RATINGS ................. C-8 
GENERATOR WARNING LAMP ...... 8E-11,8E-5 
Se EXTERIOR MOLDING, FRONT pnaG 
BLASS. EXTERIOR MOLDING, REAR 

OR nta¢ chp seeeerendeta ae eneeis 23-45 
GLASS; FOUN) DOOR. ssi sesecoantbiae 23-41 


GLASS GRID, DEFOGGER 8N-1 
GLASS GRID REPAIRS, DEFOGGER....... 8N-3 
GLASS, LIFTGATE WINDOW 
GLASS, REAR DOOR STATIONARY 

WINDOW . 0.000... cece bev a hace Cee 23-8 


Cr 


GLASS, REAR DOOR WINDOW ee oe 23-46 
GLASS, REAR QUARTER WINDOW. ........ 23-8 
GLASS, REFRIGERANT SYSTEM SIGHT . rar 
GLASS RUN CHANNEL WEATHERSTRIP, 

PRONE DOOW: cues c¢eee ee cece po ee ke 23-3/ 


GLASS RUN CHANNEL WEATHERSTRIP, 
PEAR DOOR. eters taace adie, waa pate 23-45 


GLASS, STATIONARY ........ 0000. 3-11,23-4 
GLOVE BOX LAMP: 8W-44 INTERIOR 

LIGHTING (LH)... 00... cece eee eee gW-44-1 
GLOVE BOX LAMP: 8W-44 INTERIOR 

LIGHTING (RHD)............ 000000: BW-44-1 
GOVERNOR AND PARK GEAR... . 21-104, 21-198, 

1-9 

GRID, DEFOGGER GLASS ........... 8N-1,8N-2 
GRID REPAIRS, DEFOGGER GLASS ....... 8N-3 
GRILLE oo... e eevee tees 23-18 
GRILLE, AIR EXHAUST ..............0. 23-50 
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GRILLE COWL. svi do cae cul ead ee weds 23°20 
GRILLE OPENING PANEL (GOP) ......... 23-19 
GROUND; 8W-30 FUEL/IGNITION : : 
SV OLEIWMS (LE) goon oe aw aes vet er 8W-30-1 
GROUND; 8W-30 FUEL/IGNITION , 
DYOlEMS (AAD). 545.0040 aan xeoass 8W-30-1 
GROUND, GLUSIER <si.tedadiiws dows 8W-40-3 
GROUND, POWER c¢sssashwxcveveusaas 14-28 


GROUP, HOW TO USE THIS; 8W-01 


GENERAL INFORMATION (LH) ........ 8W-01-1 
GROUP, HOW TO USE THIS; 8W-01 | 

GENERAL INFORMATION (RI) ae gW-01-1 
G-SWITCH; 8W-35 ALL-WHEEL 

ANTI-LOCK BRAKES (LH) ..........-. 8W-35-1 
G-SWITCH; 8W-35 ALL-WHEEL | : 

ANTI-LOCK BRAKES (RHD)........... 8W-35-1 
HALO LAMP, IGNITION SWITCH KEY-IN: 

8W-44 INTERIOR LIGHTING (LH) a BW-44-1 
HALO LAMP, IGNITION SWITCH KEY-IN: 

8W-44 INTERIOR LIGHTING (RHD) .... 8W-44-1 
HANDLE ACTUATOR, FRONT DOOR _ 


INSIDE 
HANDLE ACTUATOR, REAR DOOR: 
Wega aser Gos a eerie aay ye dade 23-44 


HANDLE, ASSIST ..............-. 0000. 23-48 
HANDLE COVER, PARKING BRAKE ....... 23-54 
HANDLE, FRONT DOOR OUTSIDE ........ 23-34 
HANDLE, LIFTGATE OUTSIDE ........... 23-61 
HANDLE, REAR DOOR OUTSIDE ......... 23-43 
HARD SHIFTING ..........000000. 24-38,21-4 
HARNESS ADAPTER SEAL, SOLENOID ... 21-192 
HAZARD FLASHERS; 8W-52 TURN 

SIGNALS (LH)... .. 0.0 ccecceeeeee BW-52-1 
HAZARD FLASHERS; 8W-52 TURN 

SIGNALS (RHD) ....... ec c cece ee eeee 8w52-1 
HAZARD WARNING SYSTEM ............. BJ-1 
HEAD COVER, CYLINDER ............... 9-30 
HEAD COVER, ENGINE CYLINDER 9-70,9-88 


HEAD, ENGINE CYLINDER __. . 9-32,9-49,9-71,9-87 
HEAD GASKET FAILURE DIAGNOSIS. 


ENGI NESOy ocr ee eee eee ee eee 9-8 
HEAD RESTRAINT ...... Piatt ee see 23-12 
PERULAIUE | sto hetne sealant tewaw ates 8L-14 


HEADLAMP ADJUSTMENT 
HEADLAMP ALIGNMENT | 8 
HEADLAMP ALIGNMENT PREPARATION ....8L-6 
HEAUCAME BULE n2¢esuugestegeenenh ad 3 Bae 
HEADLAMP DELAY MODULE; 8W-50 

FRONT LIGHTING (LH) 
HEADLAMP DELAY MODULE; 8W-50 

FRONT LIGHTING (RHD)............. 8W-50-1 


HEADLAMP DELAY MODULE; LAMPS ...... 8L-5 
HEADLAMP DELAY MODULE, SENTINEL .. sate 
T 
HEADLAMP DIAGNOSIS ............ 8L-2,8L-3 
HEADLAMP HIGH BEAM INDICATOR 
Cl re ere ee Tee ~11,8E-5 
HEADLAMP SWITCH; CHIME/BUZZER | 
WARNING SYSTEMS .............. U-1,8U-3 


HEADLAMP SWITCH; INSTRUMENT 
PANEL OV OIEMS : si. peenesae seaanhe vee 8E-17 
Li oes 8W-50 FRONT LIGHTING 


bit SW aks PEON Heath wa “90-1 
HEADLAMPS; 8W-50 FRONT LIGHTING - 
Lit Lye bee toe cee -50- 
PEA LINED a dcie dire deans. dah ara wapchcedeiicn's 23-58 
HEAT SHIELDS, EXHAUST 1 


HEAT/DEFROST/PANEL DOOR 
ACTUATORS... 0.0.0.0 0eeccceeeees 24-32 


HEATED OXYGEN (02S) SENSORS ....... 14-35 
HEATED OXYGEN SENSOR (02S)—PCM 

INDUS) 6 pigunetees ue ashes eee s 14-26 
HEATED OXYGEN SENSORS; 8W-30 | 

FUEL/IGNITION SYSTEMS (LH)....... , 8W-30-3 
HEATED OXYGEN SENSORS; 8W-30 | 

FUEL/IGNITION SYSTEMS (RHD) ...... 8W-30-2 
HEATER AND AIR CONDITIONER ......... 24-1 
HEATER AND AIR CONDITIONER - 

DONO: 4 hsp ats ak Geeta ah we 24-2 
DEAICN COME st tdeene deen gases: 24-30 
PEALER CLEMENTS. 2s esses eoxe ees 8W-62-1 
HEATER, ENGINE BLOCK ......... 1-39,¢°2,1-4 
HEATER PERFORMANCE ...............24-12 
HEATER-A/C CONTROLS .......... 24-12,24-30 
HEATER-A/C HOUSING ................ 24-27 


HELPFUL INFORMATION; 8W-40 
INSTRUMENT CLUSTER (LH) ......... 8W-40-3 
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HELPFUL INFORMATION; 8W-40 
INSTRUMENT CLUSTER (RHD)........ 8W-40-4 
HELPFUL INFORMATION; 8W-54 


TRAILER TOW (LA) ccvaw canes anew 8W-54-1 
HELPFUL INFORMATION; 8W-54 
VALE (OW (RRO) ona 4 wee ia sagen -54-1 


D 
HELPFUL INFORMATION: 8W-60 POWER 


WINDOWS (LH) ....... 00. cc cue cee. sW-60-2 
HELPFUL INFORMATION: 8W-60 POWER 

WINDOWS (RHD)............... 00. -60-2 
HELPFUL INFORMATION: 8W-62 POWER 

MIRRORS (LH) ...........-.---00- -62-1 
HIGH AND LOW LIMITS .........----... 25-9 
HIGH BEAM INDICATOR LAMP, | 
HEADLAMP .............0.0.000. 8E-11,8E-5 
HIGH MOUNTED STOP LAMP (CHMSL) 

BULB, CENTER ................ 0000. BL-12 
HIGH PRESSURE RELIEF VALVE .......... 24-8 
HIGH-BEAM INDICATOR LAMP: 8W-40 | 

INSTRUMENT CLUSTER (LH) ......... 8W-40-3 
HIGH-BEAM INDICATOR LAMP: 8W-40 

INSTRUMENT CLUSTER (RHD) pene. sW-40-3 
HIGH—SPEED OPERATION, TIRE 

PRESSURE .......... S Session furan oat 29-3 
HINGE, FRONT DOOR ................. 23-34 
HINGE, HOOD ..............-. 20 ee ee. 23-21 
HINGE, LIFTGATE ..................... 23-60 
HINGE PIN, FRONT DOOR .............. 23-33 
HINGE PIN, REARDOOR ............... 23-49 
HINGE, REAR DOOR ........... homies 23-49 
HITCH, TRAILER..................0 0000. 13:7 
HOISTING, JUMP STARTING, TOWING ...... 0-8 
HOISTING RECOMMENDATIONS .......... 0-11 
HONING CYLINDER BORES ............... 9-2 
HOOD oo... eee e cece eee cece. 23-21,23-65 
HOOD HINGE .....................ee. 03-01 
HOOD LATCH .................... 0.0. 23-23 
HOOD LATCH STRIKER ................ 23-23 
HOOD RELEASE CABLE ................ 23-23 
HOOK, REARTOW ..................-.. 13-3 
HOOKS, EMERGENCY TOW .............. 0-11 
HOOKS, FRONT TOW ..................13+4 
HORN: 8W-41 HORN/CIGAR LIGHTER ' 

sduinthtinasterdnaieaahicacaeteaed ha eee -41-1 
HORN; 8W-41 HORN/CIGAR LIGHTER 

RHD) 0... cccccceeesececsicawecs BW-41-1 
HORN: HORN SYSTEMS ....... 8G-1,8G-2,8G-4 
HORN RELAY ..........ccecee eee. 8G-1,8G-3 
HORN SWITCH ............... 8G-1,8G-2,8G-3 
HOSES AND LINES, BRAKE ............... 5-6 
HOSES, BRAKE LINE ................... 5-11 
HOSES, COOLING SYSTEM ........... 7-39,7-6 
HOUSING, ADAPTER ............-----. 24-40 
HOUSING, AIR CLEANER ............... 14-41 


HOUSING AND FRONT BEARING | 
RETAINER, ADAPTER .................- 21+ 


HOUSING AND PARK LOCK, EXTENSION. 21-140 
HOUSING BUSHING—2WD, EXTENSION . . 21-96 
HUDSNG CLUTCH. g2ceneteuawawndeanas 6-13 
HOUSING END PLUG ccc ctecruwneeeen a 19-14 
HOUSING, EVAPORATOR/BLOWER_ ....... 24-27 


HOUSING FLUID LEAK DIAGNOSIS, 

UII Es Ely wea euler ccc Beas e oy ae 21-81 
HOUSING, HEATER-A/C 
HOUSING SEAL REPLACEMENT, 

PORE VEW sitenee neta deadsd kaw anges: 21-199 


HOUSING—2WD, EXTENSION ........... 21-96 
HOW TO USE THIS GROUP; 8W-01 

GENERAL INFORMATION (LH) ........ 8W-O1-1 
HOW TO USE THIS GROUP; 8W-01 | 

GENERAL INFORMATION (RHD)....... 8W-O1-1 
HUB BEARING .............cceeeeeees 2-10 
HUB BEARING AND AXLE SHAFT ......... 3-94 
HYDRAULIC CONTROL SYSTEM ......... 21-74 
HYDRAULIC CONTROL UNIT: 8W-35. 

ALL-WHEEL ANTI-LOCK BRAKES (LH) . . 8W-35-2 
HYDRAULIC CONTROL UNIT: 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES 

(BHD) 000... cece cece cece eee. -35-2 
HYDRAULIC CONTROL UNIT; BRAKES... 5-36 
HYDRAULIC CONTROL UNIT (HCU) ....... 5-32 
HYDRAULIC LINKAGE, CLUTCH .......... 6-13 
HYDRAULIC PRESSURE TEST ..... 21-180,21-78 
HYDRAULIC SYSTEM ...... oe ee. 21-174 
HYDRAULIC TAPPETS .......... 9-34,9-74,9-88 
HYDROMETER TEST ~............. 0.000. 8A-5 
HYDROSTATIC LOCK 2.0.0... eee cece e ee 9-4 
IDENTIFICATION, CIRCUIT ........... gw-01-3 
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IDENTIFICATION, FASTENER ........... 0-4,0-5 
IDENTIFICATION NUMBER DECODING 
CHAR) VENICLE ctccsuqiecegeespieeyess 0-1 


IDENTIFICATION NUMBER, VEHICLE ........ 0-1 
IDENTIFICATION, SECTION; 8W-01 

GENERAL INFORMATION (LH) ........ 8W-01-1 
IDENTIFICATION, SECTION; 8W-01 

GENERAL INFORMATION (RHD) ....... sW-01-1 
IDENTIFICATION, TRAMSMISSION ........ 21-1 
IDENTIFICATION, TRANSFER CASE... 21-289, 
IDENTIFICATION, 

TRANSMISSION .......... 24-170,21-37,21-74 
IDENTIFICATION, WIRE CODE ......... BW-01-2 
IDLE AIR CONTROL (IAC) MOTOR; 

8W-30 FUEL/IGNITION SYSTEMS (LH) . . 8W-30-5 
IDLE AIR CONTROL (IAC) MOTOR; 

8W-30 FUEL/IGNITION SYSTEMS 

RHD) .... 0... cece ceteeeeeeeeeees BW-30-5 
IDLE AIR CONTROL (IAC) MOTOR; FUEL 

SYSTEM ooo. cece cece cceee cece. 14-36,14-38 
IDLE AIR CONTROL (IAC) MOTOR—PCM ven 
IDLE SWITCH, EXTENDED ........... W-30-5 
IDLE SWITCH TEST, EXTENDED ......... 14-36 
IDLE SWITCH—PCM INPUT, EXTENDED... . 14-25 
IGNITION CIRCUIT SENSE—PCM INPUT. . 14-26 
IGNITION COIL: 8W-30 FUEL/IGNITION 

SYSTEMS (LH)... 0... ccc cece cece. -30-5 


( 

IGNITION COIL; bw-30 FUEL/IGNITION 
SYOIEMS (RAD) .o.s seeceee soos ensc 8W-30-5 

IGNITION COIL; IGNITION SYSTEM. 8D-18, fate 


IGNITION COIL—PCM OUTPUT .......... 14-30 
IGNITION KEY-IN SWITCH 8 
IGNITION SWITCH; 8W-30 FUEL/ 


IGNITION SYSTEMS (LH) ice cues an 8W-30-1 
IGNITION SWITCH; 8W-30 FUEL/ 

IGNITION SYSTEMS SEER eet ee 8W-30-1 
IGNITION SWITCH; STEERING = .......... 19-24 
IGNITION SWITCH AND KEY CYLINDER seDaig 
IGNITION SWITCH AND KEY LOCK 

COE iia cut ced da ne hag va samt 8D-4 


: 
IGNITION SWITCH KEY-IN HALO LAMP; 
8W-44 INTERIOR LIGHTING (LH)...... 8W-44-1 
IGNITION SWITCH KEY-IN HALO LAMP; 


8W-44 INTERIOR LIGHTING (RHD) 8W-44-1 
IGNITION SYSTEM... ss... eee eee 8D-1 
IGNITION TIMING ..............., 8D-21,8D-7 
IGNITION-OFF DRAW FUSE ............-. BF-1 
IGNITION-OFF DRAW TEST .............. 8A-8 
ILLUMINATION LAMPS, CLUSTER _.. . 8E-10,8E-4 
ILLUMINATION LAMPS, INSTRUMENT 
PANEL; 8W-44 INTERIOR LIGHTING 
(hs) nnn gW-44-1 
ILLUMINATION LAMPS, INSTRUMENT 
PANEL; 8W-44 INTERIOR LIGHTING 
Abate oi ee Bgw-44-1 
ILLUMINATION, RADIO; 8W-47 AUDIO 
i ens eee BW-47-1 


SYSTEM (LH) 
ILLUMINATION, RADIO; 8W-47 AUDIO 
SYSTEM (RHD)..........00eeeeeees 8W-47-1 
ILLUMINATION RELAY, RADIO... . 8F-1,8F-4,8F-7 


IMPACT SENSOR/INFLATOR ASSEMBLY... 8M-2 
INCORRECT FLUID LEVEL, EFFECTS OF_ ... 21-77 
INDEX, WIRING DIAGRAM; 8W-20 

CHARGING SYSTEM (LH) ............ 8W-20-1 
INDEX, WIRING DIAGRAM; 8W-20 

CHARGING SYSTEM (RHD) .......... 8W-20-1 
INDEX, WIRING DIAGRAM; 8W-21 

STARTING SYSTEM (LH) ............ 8W-21-1 
INDEX, WIRING DIAGRAM; 8W-21 

STARTING SYSTEM (RHD)........... 8W-21-1 
INDEX, WIRING DIAGRAM; 8W-30 

FUEL/IGNITION SYSTEMS (LH)........ 8W-30-5 
INDEX, WIRING DIAGRAM; 8W-30 

FUEL/IGNITION SYSTEMS (RHD) ...... 8W-30-5 
INDEX, WIRING DIAGRAM; 8W-31 

TRANSMISSION CONTROL SYSTEM 

Lilia 8 eeu e bee e does eterno os 8W-31-1 


) 

INDEX, WIRING DIAGRAM; 8W-31 

TRANSMISSION CONTROL SYSTEM 

(pee re ee 8W-31-1 
INDEX, WIRING DIAGRAM; 8W-33 

VEHICLE SPEED CONTROL (LH) 
INDEX, WIRING DIAGRAM; 8W-33 

VEHICLE SPEED CONTROL (RHD) ..... 8W-33-1 
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INDEX, WIRING DIAGRAM; 8W-35 


ALL-WHEEL ANTI-LOCK BRAKES (LH) . . 8W-35-2 
INDEX, WIRING DIAGRAM; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES. 7 

RHD) .. 0... ccc cece vec e cee eeees 8W-35-2 
INDEX, WIRING DIAGRAM; 8W-40 

INSTRUMENT CLUSTER (LH)......... gW-40-3 
INDEX, WIRING DIAGRAM; 8W-40 

INSTRUMENT CLUSTER (RHD)........ 8W-40-4 
INDEX, WIRING DIAGRAM: 8W-41 

HORN/CIGAR LIGHTER (LH).......... BW-41-1 
INDEX, WIRING DIAGRAM: 8W-41 

HORN/CIGAR LIGHTER (RHD) ........ gW-41-1 
INDEX, WIRING DIAGRAM: 8W-42 AIR 

CONDITIONING/HEATER (LH) ......... gW-42-2 
INDEX, WIRING DIAGRAM; 8W-42 AIR 

CONDITIONING/HEATER (RHD)........ gW-42-2 
INDEX, WIRING DIAGRAM; 8W-44 

INTERIOR LIGHTING (LH)............ gW-44-2 
INDEX, WIRING DIAGRAM: 8W-44 

INTERIOR LIGHTING (RHD) .......... gW-44-2 
INDEX, WIRING DIAGRAM; 8W-47 

AUDIO SYSTEM (LH) ........... 000. 8W-47-1 
INDEX, WIRING DIAGRAM: 8W-47 

AUDIO SYSTEM (RHD).............. gW-47-2 
INDEX, WIRING DIAGRAM: 8W-48 REAR 

WINDOW DEFOGGER (LH) ........... gW-48-1 
INDEX, WIRING DIAGRAM: 8W-48 REAR 

WINDOW DEFOGGER (RHD).......... gW-48-1 
INDEX, WIRING DIAGRAM: 8W-49 

OVERHEAD CONSOLE (LH)........... gW-49-1 
INDEX, WIRING DIAGRAM; 8W-50 

FRONT LIGHTING (LH)...........--- gW-50-2 
INDEX, WIRING DIAGRAM; 8W-50 

FRONT LIGHTING (RHD)............. gW-50-2 
INDEX, WIRING DIAGRAM; 8W-51 REAR 

LIGHTING (LH) .............eeeeee- gW-51-1 
INDEX, WIRING DIAGRAM; 8W-51 REAR 

LIGHTING (RHD)............00...0- gW-51-1 


(RHD) 
INDEX, WIRING DIAGRAM; 8W-52 TURN 
SIGNALS A Se eee oe 8W-52-1 
INDEX, WIRING DIAGRAM; 8W-52 TURN 


SIGNALS (RHD) + caeeeehean coteatece: 8w52-1 
INDEX, WIRING DIAGRAM; 8W-53 

WIPERS (LH) ........0..0--- peavey gW-53-1 
INDEX, WIRING DIAGRAM; 8W-53 | 

WIPERS (RHD)............. 000000 8W-53-1 
INDEX, WIRING DIAGRAM; 8W-54 

TRAILER TOW (LH) ...........0000- 8W-54-1 
INDEX, WIRING DIAGRAM: 8W-54 

TRAILER TOW (RHD) ............--. gW-54-1 
INDEX, WIRING DIAGRAM: 8W-60 

POWER WINDOWS (LH)............. 8W-60-2 
INDEX, WIRING DIAGRAM: 8W-60 

POWER WINDOWS (RHD) ........... 8W-60-2 
INDEX, WIRING DIAGRAM; 8W-61 

POWER DOOR LOCKS (LH) .......... 8W-61-1 


INDEX, WIRING DIAGRAM; 8W-61 
POWER DOOR LOCKS (RHD)......... SW-61-1 
INDEX, WIRING ee AN 8W-62 


POWER MIRRORS (RHD) ia tee Rae ene 8W-62-1 
INDEX, WIRING DIAGRAM 8W-63 

POWER SEAT (LH) 
INDEX, WIRING DIAGRAM; 8W-63 

POWER SEAT (RHD) 
INDICATOR, BUILT-IN TEST .............. 8A-5 


INDICATOR LAMP, CHARGING SYSTEM _ . 8W-40-3 
INDICATOR LAMP, HEADLAMP HIGH 
oS ee eee ee ee 8E-11,8E-5 
INDICATOR LAMP, HIGH-BEAM; 8W-40 
INSTRUMENT CLUSTER (LH) ......... 8W-40-3 
INDICATOR LAMP, HIGH-BEAM; 8W-40 
INSTRUMENT CLUSTER (RHD)........ 8W-40-3 


INDICATOR LAMP, MALFUNCTION _...8E-13,8E-5 
INDICATOR LAMP (MIL), MALFUNCTION; 
8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-5 
INDICATOR LAMP (MIL), MALFUNCTION; 
Bue) FUEL/IGNITION SYSTEMS 


INDICATOR LAMP (MIL), MALFUNCTION; 
8W-40 INSTRUMENT CLUSTER (LH) ... 8W-40-2 
INDICATOR LAMP (MIL), MALFUNCTION; 
8W-40 INSTRUMENT CLUSTER (RHD). . 8W-40-2 
INDICATOR LAMP (MIL), MALFUNCTION; 
EMISSION CONTROL SYSTEMS .......... 20-1 
INDICATOR LAMP, UPSHIFT 


— INDEX 9 
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INDICATOR LAMP—PCM OUTPUT, | 
WALFUNGUION sovegsceaxenstueaamess 14-30 


INDICATOR. LAMPS 24 %s2s 50 o% seep woes 8E-3 
INDICATOR LAMPS, FOUR-WHEEL DRIVE ar 
INDICATOR LAMPS, TURN SIGNAL; 

8W-40 INSTRUMENT CLUSTER (LH) ... 8W-40-3 
INDICATOR LAMPS, TURN SIGNAL; 

8W-40 INSTRUMENT CLUSTER (RHD). . 8W-40-3 


INDICATOR LAMPS, TURN SIGNAL; : 
INSTRUMENT PANEL SYSTEMS ..... 8E-13,8E-6 
INDICATOR LAMPS, TURN SIGNAL; ? 
TURN SIGNAL AND HAZARD WARNING 
Oo EMS coe vse rere eteee oceans 8J-2 
INDICATOR WARNING LAMP, SEAT BELT; 


8wW-40 INSTRUMENT CLUSTER (LH) . . . 8W-40-2 
INDICATOR WARNING LAMP, SEAT BELT: 

8W-40 INSTRUMENT CLUSTER (RHD) . . 8W-40-3 
INDICATORS, TREAD WEAR ............. 29-3 
INFLATION PRESSURES, TIRE ........... 29-2 
INJECTION SYSTEM, FUEL ............. 14-19 
INJECTOR RAIL, FUEL ...............-. 14-15 
INJECTOR TEST, FUEL .................. 14-7 
INJECTORS, FUEL; 8W-30 FUEL/ 

IGNITION SYSTEMS (LH) ..........-. 8W-30-4 
INJECTORS, FUEL; 8W-30 FUEL/ 

IGNITION SYSTEMS (RHD)........... 8W-30-4 
INJECTORS, FUEL: FUEL SYSTEM 14-16,14-5 
INJECTORS—PCM OUTPUT, FUEL ....... 14-29 
INLET STRAINER, FUEL PUMP .......... 4-15 
IN-LINE FUSE succes diacone-caniasuraaschaincs 8F-1 
INNER AXLE SHAFT OIL SEAL 

REPLACEMENT ............ veer 3-26 
INNER BELT SEAL, FRONT DOOR ........ 23-37 
INNER BELT SEAL, REAR DOOR ......... 93-45 
INNER SCUFF PLATE, FRONT ........... 23-48 
INPUT, AIR CONDITIONING (A/C) 

CONTROLS—PCM.............00eeee. 14-23 
INPUT AND OUTPUT, DATA LINK 

CONNECTOR—PCM.............00000. 14-29 
INPUT, AUTOMATIC SHUTDOWN (ASD) 

RELAY—PCM .........-:.ceceeeeeee 14-24 
INPUT, BATTERY TEMPERATURE 

SENSOR—PCM ...........00eee0 veces 14-24 
INPUT, BATTERY VOLTAGE—PCM ........ 14-24 
INPUT, BRAKE SWITCH—PCM .......... 14-24 
INPUT, CAMSHAFT POSITION SENSOR— 

POM... occ ccc cccccccceeceeneveeees 14-24 
INPUT, CRANKSHAFT POSITION 

SENSOR—PCM ..........000ceeeeeeee 14-25 
INPUT, ENGINE COOLANT 

TEMPERATURE SENSOR—PCM ......... 14-25 
INPUT, EXTENDED IDLE SWITCH—PCM_ .... 14-25 
INPUT, FUEL LEVEL SENSOR—PCM ...... 14-24 
INPUT, HEATED OXYGEN SENSOR | 

O2S)—PCM .... 0... cece cece eee es 14-26 
INPUT, IGNITION CIRCUIT SENSE—PCM _.. 14-26 
INPUT, INTAKE MANIFOLD AIR 

TEMPERATURE SENSOR—PCM ......... 14-26 
INPUT, MANIFOLD ABSOLUTE 

PRESSURE (MAP) SENSOR—PCM ....... 14-27 
INPUT, POWER STEERING PRESSURE 

SWITCH—PCM ..........-.0ccceeeeee 14-27 
INPUT, SPEED CONTROL SWITCH—PCM_.. 14-27 


INPUT, STOP LAMP SWITCH; 8W-30 
FUEL/IGNITION SYSTEMS (LH)........ 8W-30-4 
INPUT, STOP LAMP SWITCH; 8W-35 


ALL-WHEEL ANTI-LOCK BRAKES (LH) _. 8W-35-2 
INPUT, STOP LAMP SWITCH; 8W-3 

ALL-WHEEL ANTI-LOCK BRAKES 

RHD) .. 2... ce eee cece eeeeeeeeeees 8W-35-2 
INPUT, THROTTLE POSITION SENSOR 

(TPS)—PCM oo... cece cece cece eee 14-27 
INPUT, TRANSMISSION PARK/NEUTRAL 

SWITCH—PCM .... 00.0... c cece eee eee 14-27 
INPUT, VEHICLE SPEED AND DISTANCE 

SENSOR—PCM ...........00e. cece: 14-27 
INSIDE HANDLE ACTUATOR, FRONT 

DOOR ...ccc cece cece eeeceeeeeeeees 23-36 
INSIDE HANDLE ACTUATOR, REAR 

Ae pupameenee has becaunncihe 23-44 

INSPECTION 000... cece cece ee eee eee 3-5 
INSPECTION AND ADJUSTMENT, 

PRELIMINARY ..............00ee00e. 21-180 
INSPECTION (ENGINE OIL LEAKS IN 

GENERAL)... 0.0... cece eee eeeeeeeeeeee 9-9 
INSPECTION, FAN BLADE ............... 7-39 
INSPECTION, PRE-ALIGNMENT ............ 24 
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INSPECTION, TORQUE CONVERTER 


STATOR CLUTCH........... 0000 eee. 21-186 
INSPECTION, TRANSMISSION PARTS 

CLEANING .........eccccctaeeeeeees 91077 
INSPECTION, UNSCHEDULED ............. 0-3 
INSPECTION, VISUAL .........0000000. 14-31 
INSPECTION, WHEEL ...... ee eeroney 29-8 
INSTALLATION, DIFFERENTIAL 

MEASUREMENT.............ce000e eee 3-60 
INSTALLATION METHODS AND PARTS : 

USAGE 0... eee cee cccccceeveceeeeeas 6-2 
INSTALLATION, WHEEL ................. 22-9 
INSTRUMENT CLUSTER; 8W-40 

INSTRUMENT CLUSTER (LH) ......... 8W-40-1 
INSTRUMENT CLUSTER; 8W-40 

INSTRUMENT CLUSTER (RHD)........ 8W-40-1 
INSTRUMENT CLUSTER; INSTRUMENT 

PANEL SYSTEMS............. 000 ee. BE-14 
INSTRUMENT CLUSTERS .............. _ BE-2 
INSTRUMENT PANEL ...........-. BE-18,8E-2 
INSTRUMENT PANEL ILLUMINATION 

LAMPS; 8W-44 INTERIOR LIGHTING 

(LH). ooo ccc ccc ec ccceceeeeeees -44-1 
INSTRUMENT PANEL ILLUMINATION 

LAMPS; 8W-44 INTERIOR LIGHTING 

(RHD) oo... c cece cece cee ee eee ee W-44-1 
INSUFFICIENT ASST. OR POOR RETURN 

TO CENTER ........-.ecceceeeecou eee 19-4 
INSULATOR PANEL, DASH PANEL ....... 23-24 
INTAKE AIR TEMPERATURE SENSOR; 

8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-4 
INTAKE AIR TEMPERATURE SENSOR; 

8W-30 FUEL/IGNITION SYSTEMS 

(RID) rn ae eee W-30-4 
INTAKE MANIFOLD AIR TEMPERATURE 

SENSOR; FUEL SYSTEM.......... 14-36,14-42 


INTAKE MANIFOLD AIR TEMPERATURE 
SENSOR; IGNITION SYSTEM . . . 8D-15,8D-4,8D-9 
INTAKE MANIFOLD AIR TEMPERATURE 


SENSOR—PCM INPUT ...............,. 14-26 
INTAKE MANIFOLD LEAKAGE DIAGNOSIS... . 9-8 
INTAKE MANIFOLD—2.5L ENGINE ........ a, 
INTAKE MANIFOLD—4.0L ENGINE ........ 11-6 
INTERFERENCE, RADIO FREQUENCY ....... 8F-6 
INTERIOR DIMENSIONS, VEHICLE ......... 0-3 
INTERIOR LAMPS: cess coy es eee ewer we 8L-18 


INTERLOCK CABLE ADJUSTMENT, 


PARK 
INTERLOCK, SHIFT; 8W-31 
TRANSMISSION CONTROL SYSTEM 


tee eee eo eee Coase eee ies W-31-1 
INTERLOCK, SHIFT; 8W-31 

TRANSMISSION CONTROL SYSTEM 

at) ee ee ee ee eee W-31-1 
INTERLOCK, SHIFTER/IGNITION = ......... 8D-21 


INTERMITTENT AND POOR 

CONNECTIONS sce aus ad backends 8W-01-5 
INTERMITTENT WIPE MODULE 
INTERMITTENT WIPERS; 8W-53 WIPERS 


Cr 


INTERNATIONAL CONTROL AND 
DISPLAY SYMBOLS... ....2eesnev crease sins 0-3 


INTERNATIONAL SYMBOLS ............... 0-1 
INTERNATIONAL VEHICLE CONTROL | 
AND DISPLAY SYMBOLS ..............-. 0-3 
INTRODUCTION; 8W-01 GENERAL 

INFORMATION (LH) .............0- 8W-01-1 
INTRODUCTION; 8W-02 COMPONENT 

INDEX (LH)... 0... cece cece eee ee. 8W-02-1 
INTRODUCTION; 8W-02 COMPONENT 

INDEX (RHD) ....... 00.0... eevee 8W-02-1 
INTRODUCTION; 8W-10 FUSE/FUSE 

BLOCK (LH) ..... 00... ccc veeeeeees 8W-10-1 
INTRODUCTION; 8W-10 FUSE/FUSE 

BLOCK (RHD) ...............000ee- 8W-10-1 
INTRODUCTION; 8W-11 POWER 

DISTRIBUTION (LH) ............00. 8W-11-1 
INTRODUCTION; 8W-11 POWER 

DISTRIBUTION (RHD)............... 8W-11-1 
INTRODUCTION; 8W-15 GROUND 

DISTRIBUTION .. 20.000... cece eee eee. 8-1 
INTRODUCTION; 8W-15 GROUND 

DISTRIBUTION (LH) .............0. 8W-15-1 
INTRODUCTION; 8W-35 ALL-WHEEL 

ANTI-LOCK BRAKES (LH)............ 8W-35-1 
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INTRODUCTION; 8W-35 ALL-WHEEL 

ANTI-LOCK BRAKES (RHD)........... 8W-35-1 
INTRODUCTION; 8W-42 AIR 

CONDITIONING/HEATER oe Se are ea 8W-42-1 
INTRODUCTION; 8W-42 Al 

CONDITIONING/HEATER 2) eee 8W-42-1 
INTRODUCTION; 8W-44 NER R 

LIGHTING (LH) ....... 00... c eee eeee 8W-44-1 
INTRODUCTION; 8W-44 INTERIOR 

LIGHTING (RUD) ccc ccd vale enw a des 8W-44-1 
INTRODUCTION; 8W-49 OVERHEAD . 

CONSOLE (LH) ...... 0.0.0 ccc eee. 8W-49-1 
INTRODUCTION; 8W-61 POWER DOOR 

LOCKS Ch beeen enone sees ess SW-61-1 
INTRODUCTION; 8W-61 POWER DOOR 

LOCKS (RHD) ............0. 0. ce ee. 8W-61-1 
INTRODUCTION; 8W-70 SPLICE 

INFORMATION vl ETT CTT TTC eT 8W-70-1 
INTRODUCTION; 8W-70 SPLICE 

INFORMATION Set See ree 8W-70-1 
INTRODUCTION; 8W-80 CONNECTOR 

PINSQUTS (LH) i.cccssccc4c ce adwde es 8W-80-1 


(LH) 
INTRODUCTION; 8W-80 CONNECTOR 
PIN-OUTS RHD) be bok ad eerie 8W-80-1 
INTRODUCTION; 8W-90 CONNECTOR 


LOCATIONS (LH Pape ce mene a4 occas 8W-90-1 
INTRODUCTION; 8W-90 CONNECTOR 

LOCATIONS (RHO) os is. 250208 % 25% 8W-90-1 
INTRODUCTION; 8W-95 SPLICE 

BOGALIONG (UF)s ai aceenc cess © aves 8W-95-1 
INTRODUCTION; 8W-95 SPLICE 

BOUAHONG ARH) Sa acc wae anen SES 8W-95-1 
INTRODUCTION; AUDIO SYSTEMS ........ OF-1 
INTRODUCTION; BATTERY .............. 8A-1 
INTRODUCTION; CHIME/BUZZER 

WARNING SYSTEMS................... 8U-1 
INTRODUCTION; ELECTRICALLY HEATED ~ 

COYOTES 2 eA e...... 8N-1 
INTRODUCTION; FUEL SYSTEM... 14-20,14-1 
INTRODUCTION; HORN SYSTEMS ........ 8G-1 
INTRODUCTION; IGNITION SYSTEM ....... 8D-1 
INTRODUCTION; INSTRUMENT PANEL 

OP OlOWO: Sogn: tare eaes sat eee as 8E-1 
INTRODUCTION; LUBRICATION AND 

MAINTENANCE. cccicutncedeusgeenyts =| 03 
INTRODUCTION; OVERHEAD CONSOLE ” 
INTRODUCTION; PASSIVE RESTRAINT 

SOE NO cr4 yee ncn cetne Shae waetaes 8M-1 
INTRODUCTION; POWER LOCK 

pes) S| ee re: ee ere 8P-1 
INTRODUCTION; POWER MIRROR 

Dy 55 cite ceed ha hat as nae 8-1 


INTRODUCTION; POWER SEAT SYSTEMS _ .. 8R-1 
INTRODUCTION; POWER WINDOW 


DOU EMO’ 4 ia $2 Oi wnat pendant ent eoe 8S-1 
INTRODUCTION; STARTING SYSTEMS ..... 8B-1 
INTRODUCTION; TURN SIGNAL AND 

HAZARD WARNING SYSTEMS........ 8J-1 ,8J-2 
INTRODUCTION; VEHICLE SPEED 

CONTROL SY SIEM ia 2 ose ceee cee aw ie 8H-1 
se WIPER AND WASHER 54 
JAMB SWITCH, DRIVER’S DOOR ..... 8U-1,8U-2 
JOINT ANGLE, UNIVERSAL ............... 3-5 
JOINT, SINGLE AND DOUBLE CARDAN ..... 3-13 
JOINTS, UNIVERSAL oo... eee, 3-2 
JUMP STARTING PROCEDURE ............ 0-8 


JUMP STARTING, TOWING AND 

OOF ING, cre camcutes pada a oad baba ee 0-8 
KEY CYLINDER, IGNITION SWITCH 
KEY LOCK CYLINDER, IGNITION SWITCH . . 8D-4 
KEY-IN HALO LAMP, IGNITION SWITCH; 

8W-44 INTERIOR LIGHTING (LH) ...... 8W-44-1 
KEY-IN HALO LAMP, IGNITION SWITCH; 

8W-44 INTERIOR LIGHTING (RHD) .... 8W-44-1 
KEY-IN SWITCH, IGNITION 2.0.2.0... 8U-1,8U-2 
KEYLESS ENTRY MODULE, REMOTE; 

8W-61 POWER DOOR LOCKS (LH)..... 8W-61-1 
KEYLESS ENTRY MODULE, REMOTE; 


OVERHEAD CONSOLE SYSTEMS ......... 8V-2 
KEYLESS ENTRY MODULE, REMOTE; 

POWER LOCK SYSTEMS ...... SP-12,8P-2,8P-6 
KEYLESS ENTRY SYSTEM, POWER 

LOGKIREMO LE oc aids dmendtscerendedes 8P-2 


KEYLESS ENTRY TRANSMITTER 
BATTERY REPLACEMENT, REMOTE 


XJ 
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KEYLESS ENTRY TRANSMITTER 
PROGRAMMING ....................5. 8P-9 
Bae ee TRANSMITTER, 
epi as oak eoe ea sande at 8P-2,8P-8 
KNOCK, Low Oc. 24 sass oa aane ad 3-17,3-45 
KNUCKLE AND BALL STUDS, STEERING ...3-22 
KNUCKLE, STEERING .......0.... 0.0000 2-8 
LABEL SPECIFICATIONS, VECI; FUEL 
OE ke se clru see eae esse 14-18,14-43 
LABEL SPECIFICATIONS, VECI; IGNITION ” 
LABEL, VEHICLE EMISSION CONTROL 
INFORMATION (VECI) ..............0.. 25-12 
LABEL, VEHICLE SAFETY CERTIFICATION ....0-1 
LAG TEST ANALYSIS, TIME ............ 21-183 
LAG TEST, IME caducus vis eG au wes 21-182 
LAMP, ABS WARNING; BW- 35 
ALL-WHEEL ANTI-LOCK BRAKES (LH) .. 8W-35-2 
LAMP, ABS WARNING; 8W-35 
ALL-WHEEL ANTI-LOCK BRAKES 
UO 5.6 aie nt ha dda Ba karat 8W-35-2 
LAMP, ABS WARNING; 8W-40 
INSTRUMENT CLUSTER (LH)......... 8W-40-2 
LAMP, ABS WARNING; 8W-40 
INSTRUMENT CLUSTER (RHD)........ 8W-40-2 
LAMP, ABS WARNING; BRAKES .......... 9-35 
LAMP ADJUSTMENT, FOG ............... 8L-/ 
LAMP, ANTI-LOCK BRAKE SYSTEM .. BE-4,8E-9 
LAMP, BACK-UP/REAR TURN SIGNAL/ 
Si lksa zonder wins sa eee os Goo ak oh es 8L-15 
LAMP, BRAKE WARNING; 8W-40 
INSTRUMENT CLUSTER (LH) ......... 8W-40-3 
LAMP, BRAKE WARNING; 8W-40 
INSTRUMENT CLUSTER (RHD)........ 8W-40-3 
LAMP, BRAKE WARNING; INSTRUMENT 
PANEL SYSTEMS 4 .tss%e.e00 os e005 8E-4,8E-9 
LAMP BULB, BACK-UP/REAR TURN 
SIGNAL/TAIL. 2c su8sacebnaenes eee vans 8L-11 
LAMP BULB, DOME ................... 8L-12 
LAMP BULB, FOG. is jcterduveaveeeeou eden 8L-9 
LAMP BULB, FRONT PARK/TURN 
DUN, 484 Sons dn he ate Pane nn donna 8L-10 
LAMP BULB, LICENSE PLATE ........... 8L-11 
LAMP BULB, MAP READING ............ 8L-12 
LAMP BULB SERVICE ...............45. 8L-9 
LAMP BULB, SIDE MARKER ............ 8L-10 
LAMP BULB, UNDERHOOD ............. 8L-12 
LAMP BULB, VISOR VANITY ............ 8L-13 
LAMP BULBS, READING/COURTESY ....... 8V-8 


LAMP, CARGO LAMP, COURTESY LAMPS 
PND DOME: a s-vts5 ee ence tee ea qunees 8W-44-1 
LAMP, CARGO LAMP, COURTESY 


LAMPS, AND DOME ................ 8W-44-1 
LAMP, CHARGING SYSTEM INDICATOR — . 8W-40-3 
LAMP, CHARGING SYSTEM WARNING .. 8W-40-2 
LAMP (CHMSL) BULB, CENTER HIGH 

MUUNTED O1OP oc. viasuSwaeedanpened 8L-12 
LAMP, COOLANT TEMPERATURE 

VARIG 6255 ocubeaente sat ooeas 8E-10,8E-4 
LAMP, COURTESY LAMPS AND DOME 

LAMP, CARGO...............0.000- -44-4 
LAMP, COURTESY LAMPS, AND DOME | 

LAMP, CARGO........ 0. .cec cece eee 8W-44-1 
LAMP DIAGNOSIS ..................00. 8L-1 
LAMP DIAGNOSIS, FOG... we, 8L-4 
LAN OOM atts on ndh ad Clk went es 8L-16 
LAMP (DRL) MODULE, DAYTIME 

BUNNING 25 ics acwdid ou pag h ne eaeaates 8W-50-2 


LAMP, ENGINE COOLANT TEMPERATURE 
WARNING; 8W-40 INSTRUMENT 
Sete et.) a ee ee eT 8W-40-2 
LAMP, ENGINE COOLANT TEMPERATURE 
WARNING; 8W-40 INSTRUMENT 


CLUSTER (RHD) ................0.. 8W-40-2 
LAMP, FOG iss vece nwt gebheaeeie ones 8L-14 
LAMP, FRONT PARK/TURN SIGNAL ...... 8L-14 
LAMP, GENERATOR WARNING ...... 8E-11,8E-5 
LAMP, GLOVE BOX; 8W-44 INTERIOR 

LIGHTING (LE) sc caeee vee nen dea a's s 8W-44-4 
LAMP, GLOVE BOX; 8W-44 INTERIOR 

LIGHTING (RAD). 2% ¢i¢- tes viewasaaes 8W-44-1 
LAMP, HEADLAMP HIGH BEAM 

INOICRIOKS «ane wan arenes apeee 8E-11,8E-5 
LAMP, HIGH-BEAM INDICATOR; 8W-40 

INSTRUMENT CLUSTER (LH) ......... 8W-40-3 


LAMP, HIGH-BEAM INDICATOR; 8W-40 
INSTRUMENT CLUSTER (RHD)........ 8W-40-3 
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LAMP, IGNITION SWITCH KEY-IN HALO; 
8W-44 INTERIOR LIGHTING (LH)...... 8W-44-1 
LAMP, IGNITION SWITCH KEY-IN HALO; 


8W-44 INTERIOR LIGHTING (RHD) ....8W-44-1 
LAWIP LICENSE FLAIE. scureuserdeacanes 8L-15 
LAMP, LOW FUEL WARNING; 8W-40 

INSTRUMENT CLUSTER (LH) Tae 8W-40-1 
LAMP, LOW FUEL WARNING; 8W-40 | 

INSTRUMENT CLUSTER (RHD) naa an 8W-40-2 


LAMP, LOW FUEL WARNING; 
INSTRUMENT PANEL SYSTEMS ..... BE-1.2,0b-0 


LAMP, LOW OIL PRESSURE WARNING... tae 
-5 
LAMP, LOW WASHER FLUID WARNING; ~ 
8W-40 INSTRUMENT CLUSTER (LH) .. . 8W-40-2 
LAMP, LOW WASHER FLUID WARNING; 
8W-40 INSTRUMENT CLUSTER (RHD). . 8W-40-3 
LAMP, LOW WASHER FLUID WARNING; 
OWHOd WIPERG (LI) giud- ous oes in cao 8W-53-1 
LAMP, LOW WASHER FLUID WARNING; 
8W-53 WIPERS URE) ace gan eae ae 8W-53-1 


LAMP, LOW WASHER Flu WARNING; 
INSTRUMENT PANEL SYSTEMS ..... 8E-12,8E-5 


LAMP, MALFUNCTION INDICATOR — ... 8E-13,8E-5 
LAMP, MANUAL TRANSMISSION | 

UP-SHIFT; 8W-30 FUEL/IGNITION 

SYSTEMS Ul one pied wane yeene bos W-30-5 
LAMP, MANUAL TRANSMISSION. 

UP-SHIFT, 8W-40 INSTRUMENT 

CUCL): usted aubce ine ed woe de 8W-40-3 
LAMP, MAP/READING ................. 8L-16 


LAMP (MIL), MALFUNCTION INDICATOR; 


8W-30 FUEL/IGNITION SYSTEMS (LH) . . 8W-30-5 
LAMP (MIL), MALFUNCTION INDICATOR; 

8W-30 FUEL/IGNITION SYSTEMS 

ll) set bec eos pees ocak ees “our 
LAMP (MIL), MALFUNCTION INDICATOR; 

8W-40 INSTRUMENT CLUSTER (LH) ... 8W-40-2 
LAMP (MIL), MALFUNCTION INDICATOR; 

8W-40 INSTRUMENT CLUSTER (RHD). . 8W-40-2 


LAMP (MIL), MALFUNCTION INDICATOR; 

EMISSION CONTROL SYSTEMS .......... aon" 
LAMP MODULE, DAYTIME RUNNING — . 8L-17,8L-1 
LAMP, OIL PRESSURE WARNING; 8W-40 


INSTRUMENT CLUSTER (LH) ......... 8W-40-2 
LAMP, OIL PRESSURE WARNING; 8W-40 

INSTRUMENT CLUSTER (RHD)........ BW-40-2 
LAMP, RED BRAKE WARNING ......... 25-9 
LAMP RELAY, STOP; 8W-54 TRAILER 

TOW (LH) castes uuaeading ad ebae4 54-1 
LAMP RELAY, STOP; 8W-54 TRAILER 

TOW (RHD)... 0.0. ee cece eevee ee. BW-54-1 
LAMP, SEAT BELT INDICATOR WARNING: 

gW-40 INSTRUMENT CLUSTER (LH) ... 8W-40-2 
LAMP, SEAT BELT INDICATOR WARNING: 

gW-40 INSTRUMENT CLUSTER (RHD) . . 8W-40-3 
LAMP, SEAT BELT REMINDER ....... BE-13,8E-5 
LAMP SERVICE ............. lee elees BL-14 
LAMP, SIDE MARKER. ...... 0.0.0 c eee. 8L-15 


LAMP SWITCH INPUT, STOP; 8W-30 
FUEL/IGNITION SYSTEMS (LH) ee wanes 8W-30-4 
LAMP SWITCH INPUT, STOP; 8W-35 


ALL-WHEEL ANTI-LOCK BRAKES (LH) . . 8W-35-2 
LAMP SWITCH INPUT, STOP; 8W-35 
ALL-WHEEL ANTI-LOCK BRAKES 7 
te eee ee ere 8W-35-2 


BRAK GG ‘tauaerane dae in pede 9-14,5-27,5-2,5-9 
LAMP SWITCH, STOP; VEHICLE SPEED 


CONTROL SYSTEM. .uscescaves 8H-1,8H-6,8H-8 
LAMP SYSTEMS —..... eka. “tf 
LAMP, UNDERHOOD; 8W-44 INTERIOR 

LIGHTING (LH) ...........0 cece eee -44-1 
LAMP, UNDERHOOD; 8W-44 INTERIOR 

LIGHTING (RUD: tacecsvecueuten eas ~44-1 
LAMP, UNDERHOOD; LAMPS ........... SL-16 
LAMP, UPSHIFT INDICATOR. ........ 8E-14,8E-6 
CAMP, VISOR VANITY. gs¢ 4 sac e esewanws 8L-16 
LAMP—PCM OUTPUT, GENERATOR ...... 14-28 
LAMP—PCM OUTPUT, MALFUNCTION 

INDICA TOW: sce aed autem we nna we mews 14-30 
CAI O vp acetsoneneue pede cates 8W-44-2 
LAMPS AND CHMSL LAMPS, STOP; 

8W-51 REAR LIGHTING (LH) ......... 8W-51-1 
LAMPS AND CHMSL LAMPS, STOP; 

8W-51 REAR LIGHTING (RHD)........ 8W-51-1 
LAMPS AND DOME LAMP, CARGO LAMP, 

COUIED feawunsanndat baud petheed SW-44-1 
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LAMPS, AND DOME LAMP, CARGO 


LAMP, COURTESY ....... 00... .00 00. BW-44-1 
LAMPS AND REAR LICENSE PLATE 
ae TAIL; 8W-51 REAR LIGHTING 
i ener -51- 
LAMPS AND REAR LICENSE PLATE 
LAMPS, TAIL; 8W-51 REAR LIGHTING 
(in ])) ne gW-51-1 
LAMPS, BACK-UP; 8W-51 REAR 
LIGHTING (LH)... 0... cece cece eee. gW-51-1 
LAMPS, BACK-UP; 8W-51 REAR 
LIGHTING (RHD)......0. 0.0.0.0 eee. 8W-51-1 
LAMPS, CLUSTER ILLUMINATION... 8E-10,8E-4 
LAMPS, EXTERIOR ..... 0.0 cece cee ee es 8L-18 
LAMPS, FOG; 8W-50 FRONT LIGHTING ; 
WU ls as ececnceus dewaddidne decny ene -50- 
LAMPS, FOG; 8W-50 FRONT LIGHTING | 
icin deteveniantont casts W-50-2 


(RHD) 
LAMPS, FOUR-WHEEL DRIVE | 
NDICATOR ............cce eee eens |. BE-11,8E-5 


LAMPS, INDICATOR .......... 0.00000. ‘8E-3 
LAMPS, INSTRUMENT PANEL : 
ILLUMINATION; 8W-44 INTERIOR 
CNG (UG) soe ce eee wee an eae ee 8W-44-1 


( 
LAMPS, eee PANEL 

ILLUMINATION: 8W-44 INTERIOR 

LIGHTING (RHD) . Pate pee ow mae RES 8W-44-1 
LAMPS, INTERIOR 
LAMPS, PARKING; 8W-50 FRONT 


LIGHTING (LH) oo... cece cece ee eee. 8W-50-1 
LAMPS, PARKING: 8W-50 FRONT 

LIGHTING (RHD)...... 0. c cece ee eee. gW-50-1 
LAMPS, READING: 8W-44 INTERIOR 

LIGHTING (LH)... oe cece cece cece. gW-44-2 
LAMPS, READING; 8W-44 INTERIOR 
“LIGHTING (RHD)........ 00.00 cece es gW-44-2 
LAMPS, READING/COURTESY ............ BV-2 
LAMPS, STOP LAMPS AND CHMSL: 

8W-51 REAR LIGHTING (LH) ......... gW-51-1 
LAMPS, STOP LAMPS AND CHMSL: 

8W-51 REAR LIGHTING (RHD)........ BW-51-1 
LAMPS, TAIL LAMPS AND REAR 

LICENSE PLATE; 8W-51 REAR | 

LIGHTING (LH) ............e0000--- gW-51-1 


LAMPS, TAIL LAMPS AND REAR 
LICENSE PLATE: 8W-51 REAR 
LIGHTING (RHD’ ee 8W-51-1 

LAMPS, TURN SIGNAL 8 

LAMPS, TURN SIGNAL INDICATOR; 


8W-40 INSTRUMENT CLUSTER (LH) ... 8W-40-3 
LAMPS, TURN SIGNAL INDICATOR; 
8W-40 INSTRUMENT CLUSTER (RHD).. 8W-40-3 


LAMPS, TURN SIGNAL INDICATOR; 

INSTRUMENT PANEL SYSTEMS ..... 8E-13,8E-6 
LAMPS, TURN SIGNAL INDICATOR; 

TURN SIGNAL AND HAZARD WARNING 


Sigclia || eee eee Cet ee eee eee 8J-2 
LAMPS, VISOR VANITY MIRROR ...... 8W-44-2 
LATCH ADJUSTMENT, DOOR ............ 23-66 
LATCH, FRONT DOOR .................. 23°39 
AT OO Ascenso ts aint atte oh elegy 23-23 
LAIGH LIPTON E260 ndat thee ew maw os 23-62 
PATCH, REAR DOOR s.09 cbse ce van'eeean 23-43 
LATCH STRIKER AND BUMPER, REAR 

DEON O uses e54 odey ae yee Beoepitt 23-14 
LATCH STRIKER, FRONT DOOR .......... 23-36 
LATCH SIRIMER OUD int eag cried es 23-23 
LATCH STRIKER, LIFIGAIE. a 1cn¢x2006%< 23-63 
LATCH STRIKER, REAR DOOR ........... 23-44 
LAVCR STRIKER, OATE UL: «anseteamanens 23-24 
LEAD CORRECTION CHART .......... 22-4,22-5 
LEAD, LOOSE STEERING AND VEHICLE .... 19-4 
LEAL ORIN « Ceoee ners citeads2s ave ba 2-14 
LEAF SPRING AND SHACKLE BUSHING 2-15 
LEAF SPRINGS, ADJUSTMENT AT AXLE 

Sl eer ae etree re ere re rere 3-13 
LEAK DIAGNOSIS, CONVERTER 

HOUSING FLUIL) pace 6s cous oer en ee 21-81 
LEAKAGE DIAGNOSIS, INTAKE : 

oe ee ede Gn) ee ee -8 


LEAKAGE DIAGNOSIS, POWER 
DIEERING GEN cana duet ewdoe eau eeded WZ 


LEAKAGE DIAGNOSIS, PUMP ............ 19-6 
LEAKAGE TEST, CYLINDER COMBUSTION 

PRE OQUDE arrsehteew wan oves eae a eo 
LEAKS, REFRIGERANT SYSTEM ......... 24-20 
LEAKS, REPAIRING ..................8. 22-/ 
LEAKS, TESTING COOLING SYSTEM ....... 7-20 
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LEAKS. WAIER sin¢si¢eecdtege dea eoes 23-17 


LEFT TURN RELAY; 8W-54 TRAILER 


TOW (LH) 
LEFT TURN RELAY: 8W-54 TRAILER 
TOW (RHD)... 0... cece cece cece eee BW-54-1 


LEVEL AND CONDITION, CHECKING 

FOOD: fea page aoete oes ume e a4 sears 21-76 
LEVEL, BRAKE FLUID j5.ic¢uacnanep recing alt 
COVELKOMEOM TLUIO.  G62ah Geagon neers 21-92 
LEVEL, CHECKING FLUID: c.sccdsayeews 21-187 
LEVEL CHECK—ROUTINE, COOLANT ...... 7-24 
LEVEL CHECK-SERVICE, COOLANT ........ 7-24 
Eevee CEU OM PUUI .. aot ae oeeeee deseo’ 6-9 
LEVEL, EFFECTS OF INCORRECT FLUID... 21-77 
LEVEL, LOW LUBRICANT .......... 1°08,2 1°30 


LEVEL, RECOMMENDED LUBRICANT 
POSE end thie, a eer eve ash Gare oes aren 


LEVEL, REFRIGERANT OIL ............. 4-2 
LEVEL SENSOR, FUEL ................. 14-15 
LEVEL SENSOR—PCM INPUT, FUEL ...... 14-24 
LEVEL-AERATION, LOW COOLANT ........ 7-24 
LEVER, PARKING BRAKE ............... 5-29 
LEVER POSITIONS, TRANSMISSION 

RANGES AND SHIFT ...............-, 21-170 
LEVER, SHIFT «0.0.00. cece. 21-292,21-314 
LICENSE PLATELAMP www... esse ee BL-1 
LICENSE PLATE LAMP BULB. ........... 8L-11 
LICENSE PLATE LAMPS, TAIL LAMPS 

AND REAR; 8W-51 REAR LIGHTING 

UO, ce sccxrmes anivecidloned aenectenee ceneerws gW-51-1 
LICENSE PLATE LAMPS, TAIL LAMPS 

AND REAR; 8W-51 REAR LIGHTING 

(RHD) oo cece eeveveeeeees gW-51-1 
LIFTGATE ...... a tarecaneuake 23-59,23-67 
LIFTGATE HINGE ........0.eeece eee eee 23-60 
LIFTGATE LATCH ow... eee eee eee 23-62 
LIFTGATE LATCH STRIKER ............. 23-63 
LIFTGATE LOCK CYLINDER ............. 23-62 
LIFTGATE OUTSIDE HANDLE ............ 23-61 
LIFTGATE PILLAR TRIM ..........0.0-. 23-54 
LIFTGATE SUPPORT ROD BALL STUD 23-61 
LIFTGATE SUPPORT ROD CYLINDER ..... 23-61 
LIFTGATE TRIM PANEL ....... eee eee e. 23-59 
LIFTGATE WEATHERSTRIP ......... 23-63 
LIFTGATE WINDOW GLASS .............. 23-9 
LIGHTER, CIGAR: 8W-41 HORN/CIGAR 

LIGHTER (LH)... eee eee cece cece e- ae) 
LIGHTER, CIGAR: 8W-41 HORN/CIGAR 

LIGHTER (RHD) ..... 00. c cece cece. -A1-1 
LIMITED SLIP DIFFERENTIAL ............ 3-46 
LIMITS, HIGH ANDLOW ................ 25-9 
LINE AND FITTINGS, TRANSMISSION 

COOLER... 00... cee ee eee eeeeeeeees 21-100 
LINE AND HOSES, BRAKE ............... 5-11 
LINE, BRAKE .... 0.0... sce eee e cece eee 5-13 
LINE FITTINGS, TRANSMISSION COOLER. 21-189 
LINERS, REAR WHEELHOUSE FLARES... . 23-63 
LINES, BRAKE HOSES ...........00000005 5-6 
LINES, REFRIGERANT ...............00. 24-9 


LINES, REVERSE FLUSHING MAIN AND 
AUXILIARY COOLERS AND COOLER..... 21-189 
LINK CONNECTOR, DATA; 8W-30 | 


FUEL/IGNITION SYSTEMS (LH)........ 8W-30-2 
LINK CONNECTOR, DATA; 8W-30 
FUEL/IGNITION SYSTEMS (RHD) ...... 8W-30-1 


LINK CONNECTOR, DATA; 8W-35 
ALL-WHEEL ANTI-LOCK BRAKES (LH) . 
LINK CONNECTOR, DATA; 8W-35 
ALL-WHEEL ANTI-LOCK BRAKES - 
(cc) Pee Peer e tree rc Toe ees. 8 
LINK CONNECTOR—PCM INPUT AND 


8W-35-2 


OUTPUT UR Aass-ccewsend aes eee es os 14-29 
LINK, UMAG: setter etebn pe cow ehage tudes 19-29 
LINKAGE ADJUSTMENT, SHIFT... 21-309,21-337 
LINKAGE AND PIVOTS, WIPER ....... 8K-2,8K-8 
LINKAGE, CLUTCH HYDRAULIC ........... 6-13 
LINKAGE FLUID CLUICH give wacnns ame ay 
LINKAGE, STEERING ............. 1922 V0 30 
WORD (OO). cit aentaeme adam nnhepenee SA-7 
LORD VALUE: 2034 sche pewide asc icay hoses 29-9 
LOCATIONS, CONNECTOR/GROUND; 

8W-01 GENERAL INFORMATION (LH) .. 8W-01-1 
LOCATIONS, CONNECTOR/GROUND; 

8W-01 GENERAL INFORMATION (RHD) . 8W-01-1 
LOCATIONS, CONNECTOR/GROUND; 

8W-90 CONNECTOR LOCATIONS (LH) . . 8W-90-1 


LOCATIONS, CONNECTOR/GROUND; 
8W-90 CONNECTOR LOCATIONS (RHD) . 8W-90-1 


aa 
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LOCATIONS, SPLICE; 8W-01 GENERAL 


INFORMATION (LH) ............---. 010 
LOCATIONS, SPLICE; 8W-01 GENERAL 

INFORMATION (RHD)............--- 8W-01-1 
LOCATIONS, SPLICE; 8W-95 SPLICE 

LOCATIONS (LH)...........00000 ee. 8W-95-1 
LOCATIONS, SPLICE; 8W-95 SPLICE 

LOCATIONS (RHD) ............-. 00. -95-1 
LOCATIONS, TRANSMISSION SWITCH 

AND PLUG.........-.0cccccveeeeeee. 1-37 
LOCK CYLINDER, FRONT DOOR ......... 23-35 
LOCK CYLINDER, IGNITION SWITCH AND 

KEY occ ccc cce cee cccevceeeteene. D-4 
LOCK CYLINDER, LIFTGATE ............ -62 
LOCK, EXTENSION HOUSING AND PARK. 21-140 
LOCK, HYDROSTATIC ...........-.00000- 9-4 


LOCK MOTOR, POWER 


LOCK, PARK ww... cece cece eee eee cee 
LOCK RELAY; 8W-61 POWER DOOR 

LOCKS (LU). iasasyercusscuentieas gW-61-1 
LOCK RELAY: 8W-61 POWER DOOR 

LOCKS (RHD) ............ceeeeeeee 8W-61-1 
LOCK SWITCH, POWER ........ 8P-1,8P-2,8P-9 
LOCK/REMOTE KEYLESS ENTRY 

“SYSTEM, POWER ..... 0.0. ceeeeeeee ee BP-2 
LOCK/UNLOCK RELAYS, POWER gP 108P-t, 
LOOSE STEERING AND VEHICLE LEAD ..... 19-4 
LOW COOLANT LEVEL-AERATION ......... 7-24 
LOW FUEL WARNING LAMP; 8W-40 

INSTRUMENT CLUSTER (LH) ......... gW-40-1 
LOW FUEL WARNING LAMP; 8Ww-40 

INSTRUMENT CLUSTER (RHD) eeere gW-40-2 


LOW FUEL WARNING LAMP; 
INSTRUMENT PANEL SYSTEMS ..... SE-12,6E-5 
LOW LIMITS, HIGH “9 


Ce 


LOW LUBRICANT LEVEL ........... 21-38,21-3 
LOW OIL PRESSURE WARNING 

Eee es eee ee ere 8E-12,8E-5 
LOW SPEED KNOUK  cincvesieaeeees 3-17,3-45 
LOW WASHER FLUID WARNING LAMP; 

8W-40 INSTRUMENT CLUSTER (LH) .. . 8W-40-2 


LOW WASHER FLUID WARNING LAMP; 


8W-40 INSTRUMENT CLUSTER (RHD) . . 8W-40-3 
LOW WASHER FLUID WARNING LAMP; 
OW 00 WIFERO ILE )eess ehxavesee avs W-53-1 


) 
LOW WASHER FLUID WARNING LAMP: 
8W-53 WIPERS (RHD) ...........--. gW-53-1 
LOW WASHER FLUID WARNING LAMP: 
INSTRUMENT PANEL SYSTEMS ..... BE-12,8E-5 


LOWER A-PILLAR COWLTRIM .......... 23-48 
LOWER SUSPENSION ARM ............... 2-8 
LOW/HIGH PRESSURE CUT-OFF 

OUVIIGH s 6505 bo bere a bho os shss 24-19,24-8 
LUBRICANT AND FILL LEVEL, 

RECOMMENDED wc eeis deca eeus 21-289,21-314 
LUBRICANT CHANGE .......... 3-20,3-49,3-70 
LUBRICANT LEVEL, LOW .......... 21-38,21-3 
LUBRICANT RECOMMENDATIONS, 

PAO pice bute es hehe 64 keri arene 0-1 
LUBRICANT, RECOMMENDED ............ 21-1 
LUBRICANT SPECIFICATIONS ........ 3-42,3-69 
LUBRICANT, TRANSMISSION ........... 21-37 
LUBRICANTS, BODY .................. 23-68 
LUBRICANTS, CLASSIFICATION OF ......... 0-1 
LU BIUGATION <. Acirem bare dae eo ae asee mate ae 3-2 
LUBRIUAHON, BODY: ws cwswse eva sacar -18 
LUBRICATION, CLUTCH COMPONENT ....... O-¥ 
LUBRICATION SPECIFICATIONS .......... 3-14 
LUBRICATION SYSTEM ............. Or 16,9-50 
DUG NUT WHEE ce k aoe picreen the ee ae cel) 
LUGGAGE BACK. nus ssisdaueeeneun ees 23-65 
MACHINING, BRAKE DRUM ............. S-13 
MACHINING, DISC ROTOR .............. 9-12 
MAIN AND AUXILIARY COOLERS AND 

COOLER LINES, REVERSE FLUSHING... . 21-189 
MAIN BEARINGS, CRANKSHAFT ...... 9-41,9-80 
MAIN BEARINGS, FITTING 

CRANKSHAFT o.63 24254 see ee cee 9-23,9-62 
MAIN COOLER, FLOW TESTING 

TRANSMISSION. ....... ee er eee 21-186 
MAIN OIL SEALS, REAR ............ 9-46,9-83 
MAIN RELAY, ABS; 8W-35 ALL-WHEEL 

ANTI-LOCK BRAKES (LH) ............ 8W-35-1 
MAIN RELAY, ABS; 8W-35 ALL-WHEEL 

ANTI-LOCK BRAKES (RHD)........... 8W-35-1 
MAINSHIP ios ont ky pec ninecaae ences 21-20 
MAINTENANCE SCHEDULES .............. 0-3 
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MALFUNCTION INDICATOR LAMP. 

MALFUNCTION INDICATOR LAMP (MIL): 
8W-30 FUEL/IGNITION SYSTEMS (LH). 


. 8E-13,8E-5 


-8W-30-5 
MALFUNCTION INDICATOR LAMP (MIL): 
8W-30 FUEL/IGNITION SYSTEMS 
(BHD) oo occ cece cc ceceeeveceeeeees BW-30-5 
MALFUNCTION INDICATOR LAMP (MIL): 
8W-40 INSTRUMENT CLUSTER (LH) ... 8W-40-2 
MALFUNCTION INDICATOR LAMP (MIL): 
gW-40 INSTRUMENT CLUSTER (RHD). . 8W-40-2 
MALFUNCTION INDICATOR LAMP (MIL); 


EMISSION CONTROL SYSTEMS .......... 20-1 


OUTPUT 
MANIFOLD ABSOLUTE PRESSURE (MAP) 

SENSOR; FUEL SYSTEM 
MANIFOLD ABSOLUTE PRESSURE (MAP) 

SENSOR; IGNITION SYSTEM ....... 8D-15,8D-4 
MANIFOLD ABSOLUTE PRESSURE (MAP) 


BNO) oii genie eure 14-34 
MANIFOLD ABSOLUTE PRESSURE (MAP) 
SENSOR—PCM INPUT ................ 14-27 


MANIFOLD ABSOLUTE PRESSURE 

SENSOR; 8W-30 FUEL/IGNITION 

SYSTEMS (LH) ........-.0eceeeeees 8W-30-4 
MANIFOLD ABSOLUTE PRESSURE 

SENSOR; 8W-30 FUEL/IGNITION 

SYSTEMS (RHD).......... 000000005 8W-30-4 
MANIFOLD AIR TEMPERATURE SENSOR, 

INTAKE: FUEL SYSTEM........... { 
MANIFOLD AIR TEMPERATURE SENSOR, 

INTAKE: IGNITION SYSTEM .. .. 8D-15,8D-4,8D-9 
MANIFOLD AIR TEMPERATURE 


SENSOR—PCM INPUT, INTAKE.......... 14-26 
MANIFOLD LEAKAGE DIAGNOSIS, 

DUS ea eer ee ee. eer eee ee 9-8 
MANIFOLD—2.5L ENGINE, EXHAUST ...... Tar 
MANIFOLD—2.5L ENGINE, INTAKE ........ 11-5 
MANIFOLD—4.0L ENGINE, EXHAUST ...... 11-8 
MANIFOLD—4.0L ENGINE, INTAKE ........ 116 
MANUALSSRTSN GATES SSeS Sew 21-180 
MANUAL TRANSMISSION, AX15  ... . 21-36,21-69 
MANUAL TRANSMISSION, AX4/5 ......... 21s 


MANUAL TRANSMISSION COMPONENTS, 
A ee re eee eee 21-33 


MANUAL TRANSMISSION UP-SHIFT 

LAMP; 8W-30 FUEL/IGNITION 

SYSTEMS (LH) ........ 00. ccceeeee. BW-30-5 
MANUAL TRANSMISSION UP-SHIFT 

LAMP; 8W-40 INSTRUMENT CLUSTER 

(hs) gW-40-3 


MANUAL VALVE SHAFT OVERHAUL ..... 21-239 
MANUAL VALVE SHAFT SEAL 

PEP CAUENVENL ccteceevewyy paeeeee « 21-195 
MAP READING LAMP BULB. ............ 8L-12 
MAP OGNOUR. sstdescidiwaw nae earensa 8D-7 
MAP/READING LAMP ...... 0... eee. 8L-16 
MARKER LAMP BULB, SIDE ............ 8L-10 
MARKER LAMP, SIDE ................. SL-15 
MASTER CYLINDER ............ 0°11,5-15,5-4 
MASTER CYLINDER RESERVOIR ......... 5- 
MASTER CYLINDER/POWER BOOSTER of 
MATCH MOUNTING .................0.. 22-6 
MEASUREMENT AND ADJUSTMENT, 

DIFFERENTIAL SHIM PACK .............. 3-33 
MEASUREMENT AND ADJUSTMENT, 

PINION DEPT 3 oo ceesieace eo sgh ees waes 3-82 
MEASUREMENT AND ADJUSTMENT, 

SIDE GEAR CLEARANCE ................ 3-86 


MEASUREMENT AND ASSEMBLY, PINION . . 3-59 
MEASUREMENT AND INSTALLATION, | 
DIFFERENTIAL 
MEASUREMENT, DIFFERENTIAL AND 
PINICI 26.0: otGucueetecangehstanaaae 3-31 


Mehta eni ha aoe ney wee Cae ys 3-5 
MEASURING WITH PLASTIGAGE .......... 9-3 
MECHANISM, ARMING/DISARMING ....... 8M-2 
MECHANISM, GEARSHIFT ......0.00.0.. 21-74 
MECHANISM, SHIFT oo... ee eee. 21-10 


MEMORY, RADIO; 8W-47 AUDIO 

SYSTEM (LH) ........... 0.00 cee ee. W-47-1 
MEMORY, RADIO; 8W-47 AUDIO 

SYSTEM (RHD) 


> XJ 
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METHODS AND PARTS USAGE, 
INSTALLATION co ces oeer ses gws ee baues oe 6-2 


METRIC CONVERSION .................4. 0-8 
MEDIG SVOLEM packs tones ene andeueads 0-7 
WIENI-FLOOR CONSOLE cos cesdwes coves 23-53 
MIRROR LAMPS, VISOR VANITY ...... 8W-44-2 
MIRROR OPERATION, POWER ........ 8W-62-1 
MIRROR; POWER ces easoeteandeged 81-1,81-4 
MIRROR, REARVIEW .................. 23-5/ 
MIRROR SUPPORT BRACKET, REARVIEW _.. 23-57 


MIRROR SWITCH, POWER ........... 8T-1,81-4 


MIRROR SYSTEM, POWER .............. BT-1 
MIRRORS, POWER ................. BW-62-1 
MIRRORS, SIDE VIEW ..............-.. 23-28 
MODE, CIRCUIT ACTUATION TEST ........ 25-2 
MODE, STATE DISPLAY TEST ............ 25-2 
MODEL 30, FRONT AXLE—TUBE ......... 3-14 
MODEL 35 AXLE .................. 3-42 3-64 
MODES OF OPERATION ................ 14-20 
MODULE, AIRBAG ................ -1,8M-3 
MODULE, BUZZER; 8W-44 INTERIOR 

LIGHTING (LH) ...........0... 0000, -44-2 
MODULE, BUZZER; 8W-44 INTERIOR 

LIGHTING (RHD)................00. W-44-2 
MODULE, BUZZER: CHIME/BUZZER 

WARNING SYSTEMS .......... 8U-1,8U-2,8U-3 
MODULE, COMPASS/DISPLAY ........... 
MODULE, COMPASS/THERMOMETER/ 

DISPLAY 20... e cece cc eceeceeeeeeees 8V-6 
MODULE, DAYTIME RUNNING LAMP. 8L-17,8L-1 
MODULE DAYTIME RUNNING LAMP 

sc adaiercdmaotueanaduanoun gW-50-2 
M DULE, FUEL PUMP; 8W-30 

FUEL/IGNITION SYSTEMS (LH)........ 8W-30-2 
MODULE, FUEL PUMP; 8W-30 

FUEL/IGNITION SYSTEMS (RHD) ...... sW-30-2 
MODULE, FUEL PUMP; FUEL 

SYSTEM... 0... cece ccc eeeeeeees 14-14,14-3 
MODULE, FUSEBLOCK ................. BE-3 


MODULE, HEADLAMP DELAY; 8W-50 
FRONT LIGHTING (LH) 2.5.00 cascade 8W-50-1 
MODULE, HEADLAMP DELAY; 8W-50 


FRONT LIGHTING (RHD)............. BW-50-1 
MODULE, HEADLAMP DELAY: LAMPS... 8L-5 
MODULE, INTERMITTENT WIPE ...... 8K-3,8K-8 
MODULE (PCM), POWERTRAIN 

CONTROL; FUEL SYSTEM......... 14-23,14-39 
MODULE (PCM), POWERTRAIN 

CONTROL; IGNITION SYSTEM .......... 8D-19 
MODULE (PCM), POWERTRAIN 

CONTROL; VEHICLE SPEED CONTROL 

SYSTEM .. 0.2... . se cc ceceeeeecceees 8H-6 
MODULE, POWERTRAIN CONTROL; 

IGNITION SYSTEM ...........2....00e. 8D-2 
MODULE, POWERTRAIN CONTROL; 

VEHICLE SPEED CONTROL SYSTEM . . 8H-2,8H-8 


MODULE, REMOTE KEYLESS ENTRY; 
8W-61 POWER DOOR LOCKS (LH)..... 8W-61-1 
MODULE, REMOTE KEYLESS ENTRY; 


OVERHEAD CONSOLE SYSTEMS ....... a Vee 
MODULE, REMOTE KEYLESS ENTRY; 

POWER LOCK SYSTEMS ...... 8P-12,8P-2,8P-8 
MODULE, SENTINEL HEADLAMP 

EEN, desea too ee eek tae pee 8L-17,8L-1 
MODULE (TCM) SERVICE, 

TRANSMISSION CONTROL ............ 21-188 
MODULE (TCM), TRANSMISSION 

COTO nh. dea pe ote y anes kas was 21-170 
MODULE, TRANSMISSION CONTROL ....21-191 


MODULE—4.0L ENGINE ONLY, 
TRANSMISSION CONTROL; 8W-31 
aioe CONTROL SYSTEM 


(LH). occ ccc cece cece cece eevee. gW-31-1 
MODULE—4.0L ENGINE ONLY, 

TRANSMISSION CONTROL; 8W-31 

TRANSMISSION CONTROL SYSTEM 

(2170) sW-31-1 
MOLDING, DRIP RAIL .......-.--..--.. 23-64 
MOLDING. FRONT DOOR GLASS ~ 

EXTERIOR ......... 2. ccc ccceseeeeees 23-39 
MOLDING, REAR DOOR GLASS 

EXTERIOR ........--.:.cccceeeeeeees 23-45 
MOLDING/CLADDING, BODY SIDE ....... 23-47 
MONITORED SYSTEMS ................. 25-7 
MONITORS, COMPONENT ............... 25-8 


MOTOR, BLOWER 
MOTOR, IDLE AIR CONTROL (IAC); 


8W-30 FUEL/IGNITION SYSTEM (LH). . 8W-30-5 
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MOTOR, IDLE AIR CONTROL (IAC); 
8W-30 FUEL/IGNITION SYSTEM 
(RHD) sdieaniieasitum parents and aeee 
MOTOR, IDLE AIR CONTROL (IAC); FUEL 
SYSTEM 14-36,14-38 


re ee 


MOTOR, POWER LOCK 


MOTOR, POWER WINDOW |... _'8S-1'8S-7 
MOTOR: RADIATOR FAN RELAY: 8W-42 
AIR CONDITIONING/HEATER (LH)... BW-42-2 


MOTOR, RADIATOR FAN RELAY; 8W-42 


AIR CONDITIONING/HEATER (RHD) .... 8W-42-2 
MOTOR RELAY, ABS PUMP; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES (LH) . . 8W-35-1 
MOTOR RELAY, ABS PUMP; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES 

Hi) sevoussuegshitsn eta beeenese 8W-35-1 
MOTOR RESISTOR, BLOWER _ .. 24-17,24-34,24-7 
MOTOR SWITCH, BLOWER . 24-17,24-34 24-7 


MOTOR, WIPER: . ceceeeee ere weav anes eds 8K-8 
MOTOR—A/C-HEATER, BLOWER; 8W-42 

AIR CONDITIONING/HEATER Ce phen 8W-42-1 
MOTOR—A/C-HEATER, BLOWER; 8W-42 


AIR CONDITIONING/HEATER (RHD) . . BW-42-1 
MOTOR—HEATER ONLY, BLOWER; 

an -42 AIR CONDITIONING/HEATER jos 
MOTOR HEATER ONLY, BLOWER; 

ri Dy AIR CONDITIONING/HEATER nee 
M TOR Pci OUTPUT, IDLE AIR 

CONTROL (AG) cx ioedsa ta dea guced aes 14-29 
MOTORS, WIPER. .<t2<es't4ereeceeess oes 8K-2 
MOUNTED STOP LAMP (CHMSL) BULB, 

CENCE at! poeiuseionsscaaute eae. 8L-12 
MOUNTING: BATTERY ¢ice-csseseenencess 8A-3 
MOUNTING, MATCH ..............0006. 22-6 
MOUNTING STUDS, WHEEL ............. 2-10 
MOUNT—REAR, ENGINE ........... 9-27 ,9-66 
MOUNTS—FRONT, ENGINE .......... -26,9-66 
MUFFLER AND EXHAUST TAILPIPE ....... 11-4 
MULTI-FUNCTION SWITCH .......... 8J-2,8J-3 
NAMEPLATES, EXTERIOR .............. 23-26 
NECK SEAL—PRESSURE RELIEF CHECK, 

RADIATOR CAP-TO-FILLER .............. 7-23 
NO. 1 ONE-WAY CLUTCH OVERHAUL, 

SUN GEAR ac Sieh) hace ees 9 cee wans 21-263 
NOISE - 2.5L ENGINE, STARTER .......... 8B-7 
NOISE DIAGNOSIS.  .2vccncdeneeeuin wanes 3-69 
NOISE, GEAR AND BEARING ......... 3-16,3-44 
NOISE OR VIBRATION, TIRE ............. 22-4 
NOISE, STEERING  ¢ve xs adnadew'as phane's 1-2 
NOISE SUPPRESSION, RADIO ............ 8F-2 
NOISE, TRANSMISSION ........... 21-38,21-4 
NO at. WINDY ayer dewedeetmaed teeeh ants 23-18 
NON-MONITORED CIRCUITS ............. Zod 
NOTES, CAUTIONS, AND WARNINGS . 8W-01-2 
NOZZLES AND PLUMBING, WASHER ...... 8K-3 
NUMBER DECODING CHART, VEHICLE 

WEN CIFIGAHON. 5 evs ceseb04 pe bkan Rone 0-1 
NUMBER, VEHICLE IDENTIFICATION ........ 0-1 
NUT, WHEEL LUG ginscageveseegunnes an 


NV231 
NV231 TRANSFER 
CASE ..... 21-289,21-292,21-293,21-306,21-314 
CAG. Maw hed pend opadeeewiees eens 21-338 


NV 
NV242 TRANSFER CASE _ .. 21-312,21-315,21-336 


NV242 TRANSFER CASE DIAGNOSIS... . 21-313 
NVS2). DIAGNOSIS. cs tteeeweewegesa d's 21-291 
(02S)—PGM INPUT, HEATED OXYGEN 

DEO Oe .einsetee pene ge yey heoue ee 14-26 
ODOMETER, TRIP osc a caw woueane aes 8E-4,8E-8 


OIL COOLER, AUTOMATIC 
TRANSMISSION 1.0.0.2... 0... cece ee eee te 


OIL COOLER FLOW CHECK ............. ra erg 
OIL COOLERS, TRANSMISSION .......... 7-26 
OU ENGINE. caceaswanaeess pute seeee ees 9-5 
OIL LEVEL, REFRIGERANT ............. 24-21 
OILGA  gavnnyeedeauesaaeoes sees 9-43 ,9-81 
OIL PRESSURE, ENGINE: .c..cecteecedeus 9-10 
OIL PRESSURE GAUGE; 8W-40 

INSTRUMENT CLUSTER (LH) ......... 8W-40-2 
OIL PRESSURE GAUGE; INSTRUMENT 

PANEL OYOIEMO: Ssos4ccuna pamee ee 8E-3,8E-/ 
OIL PRESSURE WARNING LAMP; 8W-40 

INSTRUMENT CLUSTER (LH) ......... 8W-40-2 
OIL PRESSURE WARNING LAMP; 8W-40 

INSTRUMENT CLUSTER (RHD)........ 8W-40-2 
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OIL PRESSURE WARNING LAMP, 

UO ite anc be pease a obed ves 8E-12,8E-5 
ONJPUMP: ENGINE: 22 -2esc¢eccnhees 9-44 9-84 
OIL PUMP; TRANSMISSION AND 

TRANSFER CASE a. ccc cecveseeeesasis 21-174 


OIL PUMP AND REACTION SHAFT 

DUPCOU) etanutcehiecceauere 21-126,21-145 
OIL PUMP OVERHAUL 21-237 
OIL PUMP PRESSURE 
OIL PONT OER joderateeiewedumeess 21-204 


som 8 ee es eo 8 Be ee ee ee 


OIL, REVINGEAAN .cccasutecaesoeenee ds 24-9 
OIL SEAL REPLACEMENT, INNER AXLE 

SE ge Te eee ere er ee 3-26 
OIL SEAL, TIMING CASE COVER ...... 9-35,9-84 
OIL SEALS, REAR MAIN ............ 6,9-83 
Ol SEALS, VALVE SPRINGS. osccsceeusain 31 


Q- 
ON-BOARD DIAGNOSTIC SYSTEM TEST ....8C-6 
ON-BOARD DIAGNOSTICS ............... 20" | 
ON-BOARD DIAGNOSTICS (QBD) 
ON-BOARD DIAGNOSTICS TEST 
ONE-WAY CLUTCH OVERHAUL, SUN 

BEAR AND NOs degesscawis san eens aos 21-263 
ONLY, BLOWER MOTOR—HEATER; 

8W-42 AIR CONDITIONING/HEATER 


(EE) ecuce ton Abe daoeuadene aeons BgW-42-1 
ONLY, BLOWER MOTOR—HEATER: 

8W-42 AIR CONDITIONING/HEATER 

(RHD) 00.0... cece eee ceveeeeeees gW-42-1 
ONLY, TRANSMISSION CONTROL 

MODULE—4.0L ENGINE; 8W-31 

TRANSMISSION CONTROL SYSTEM 

(Dia cesie cdsiasenstv oc ehapacurncay eee sW-31-1 
ONLY. TRANSMISSION CONTROL 

MODULE—4.0L ENGINE; 8W-31 

TRANSMISSION CONTROL SYSTEM 

RHD) o.oo cece cc cccccceeeeeveees gW-31-1 


OPEN-CIRCUIT VOLTAGE TEST 8A 
OPENER STORAGE BIN, GARAGE DOOR _..... 8V-2 
OPENING PANEL (GOP), GRILLE 
OPERATION 
OPERATION, AIR TESTING 

TRANSMISSION CLUTCH AND BAND ..... 21-81 
OPERATION AND APPLICATION CHARTS, 


GEARIRAIN 5 s0vensseweeew end ekn we os 21-173 
OPERATION, CHARGING SYSTEM ......... 8C-1 
OPERALION CLUICH. scczecvaseseeaueees 6-2 
OPERATION, MODES OF ............... 14-20 
OPERATION, POWER MIRROR ........ 8W-62-1 
OPERATION, POWER SEAT ........... 8W-63-1 
OPERATION, POWER STEERING 

PUPAL cigs aot a opens hy «eae 19-6 
OPERATION, POWER WINDOW. .......... 8W-60-1 
OPERATION, RADIO . ws 2eiceneevcens 8W-47-1 
OPERATION, TIRE PRESSURE FOR 

HIG Or EU e-caamapete Os wees ae panes 22-3 
ORDER—2.5L 4-CYLINDER ENGINE, 

BNIGINE-IRING 4 cucnea anon aie beens 8D-22 
ORDER—4.0L 6-CYLINDER ENGINE, 

ENGINE FIRING « @ecrne age cones Gens 8D-22 
OUTER BELT SEAL, FRONT DOOR... 23-3/ 
OUTER OCCUR PEAIES “ccc case eedeguss 23-51 
OUTPUT, AIR CONDITIONING (A/C) 

CLUTCH RELAY—PCM ................ 14-28 
OUTPUT, AUTO SHUTDOWN (ASD) 

pl oa eS re re er 14-28 
OUTPUT, DATA LINK CONNECTOR—PCM 

NEO Ge uereerscuGea ee erase eress 14-29 
OUTPUT, DUTY CYCLE EVAP PURGE 

SOLENOID VALVE-PCM ................ 14-29 
OUTPUT, FUEL INJECTORS—PCM......... 14-29 
OUTPUT, FUEL PUMP RELAY-PCM ....... 14-29 
OUTPUT, GENERATOR FIELD—PCM ...... 14-28 
OUTPUT, GENERATOR LAMP—PCM ...... 14-28 
OUTPUT, IDLE AIR CONTROL (IAC) 

MOTOR MSPOM «cc. cmiemeds Pacem nae 14-29 
OUTPUT, IGNITION COIL—PCM_.......... 14-30 
OUTPUT, MALFUNCTION INDICATOR 

PAM PEN & octewesneapnd ue ieed a aeen 14-30 
OUTPUT, RADIATOR FAN RELAY—PCM 14-30 
OUTPUT SHAT .2ctcseseeeeedeceapas ve 21-64 
OUTPUT SHAFT AND CLUSTER GEAR . 21-61 
OUTPUT SHAFT REAR BEARING— 

TNO ne ain senp ceenendadeee sed box 21-97 
OUTPUT, SPEED CONTROL 

SOLENGIDS——PGM «oo cax ened tows Sea's 14-30 
OUTPUT, TACHOMETER—PCM ........... 14-30 
OUTPUT TEST, CURRENT ............... 8C-3 
OUTG. TARE. ice sndeecutueeacesnrs- 8W-01-3 
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OUTSIDE HANDLE, FRONT DOOR ........ 23-34 
OUTSIDE HANDLE, LIFTGATE ........... 23-61 
OUTSIDE HANDLE, REAR DOOR ......... 23-43 
OVERDRIVE COMPONENTS, FORTH 
eco cs steed age ens pee ee 21-172 
OVERDRIVE PLANETARY GEAR AND 
CLUTCH OVERHAUL ................. 21-241 
OVERDRIVE SUPPORT OVERHAUL ...... 21-248 
OVERHAUL, DIRECT CLUTCH .......... 1-251 


OVERHAUL, FIRST/REVERSE BRAKE 
PISTON AND TRANSMISSION CASE ..... e\r2l2 


OVERHAUL, FORWARD CLUTCH ........ 21-256 
OVERHAUL, FRONT PLANETARY GEAR 21-261 
OVERHAUL, MANUAL VALVE SHAFT ..... 21-239 
OVERHAUL, DIL PUMP. -2¢cccctsceewess 21-237 
OVERHAUL OR FLUID/FILTER CHANGE, 

PErICLING APIER 2.44409 5cecue nee ees -188 
OVERHAUL, OVERDRIVE PLANETARY 

GEAR AND GLOIGH uc tie cer ened dee oe 1-241 
OVERHAUL, OVERDRIVE SUPPORT ..... 21-248 
OVERHAUL, SECOND BRAKE. .......... 1-265 


OVERHAUL, SECOND COAST BRAKE 
DEN 0 orate yee eee a etesea ees 21-198 


OVERHAUL SERVICE TOOLS ........... 21-287 
OVERHAUL, SUN GEAR AND NO. 14 

ONE-WAY CLUIGH cosiscsccsvess neve 21-263 
OVERHAUL, TRANSMISSION VALVE 

OUD xcopy aneteae eaae cao ee ed 21-275 
OVERHAUL—TRAC-LOC, DIFFERENTIAL .... 3-78 
UVERHERD CONSOLE. 2c2savessvens qimes 8V-6 
OVERRUNNING CLUTCH/LOW-REVERSE 

St ee ee ee er ree. errors se -125 
OVERRUNNING CLUTCH/LOW-REVERSE 

DRUM/REAR SUPPORT............... -144 


OVERSIZE AND UNDERSIZE 
COMPONENT CODES....... aan eae 9-16,9-57 


OVERVIEW: BATIERY . sci oeerwasaensieds 8A-1 
OVERVIEW; CHARGING SYSTEM ......... 8C-1 
OVERVIEW; STARTING SYSTEMS ......... 8B-1 
OXYGEN (02S) SENSORS, HEATED ...... 14-35 
OXYGEN SENSOR, DOWNSTREAM. ....... 14-41 


OXYGEN SENSOR (025)—PCM INPUT, 
HEAP fap tiie et ee einer hated 14-26 


OXYGEN SENSOR, UPSTREAM .......... 14-40 
OXYGEN SENSORS, HEATED; 8W-30 

FUEL/IGNITION SYSTEMS (LH)........ 8W-30-3 
OXYGEN SENSORS, HEATED; 8W-30 

FUEL/IGNITION SYSTEMS (RHD) ...... 8W-30-2 
PACK MEASUREMENT AND 

ADJUSTMENT, DIFFERENTIAL SHIM....... 3-33 
PACK/OUTPUT SHAFT, PLANETARY/ 

DOAK a tue cane nee hee eare oat 21-268 
PAT. cameaes fete eres ern nesd teen 23-2 
PAINE CODE gge cyt eschieeenonn eho eues 23-2 
PAINT REPAIR PRODUCTS, 

APIERMARKE 205 cesseauseeuesas ee end 23-3 
PAINTED SURFACE TOUCH-UP_ ........... 23-2 
PA Ole. ecesaaeitess atunnetae wes 9-43 ,9-81 
PANEL, DASH PANEL INSULATOR ....... 23-24 
PANEL EXTENSION, QUARTER TRIM ...... 23-49 
PANEL, FRONT DOOR TRIM. ............. 23-30 
PANEL (GOP), GRILLE OPENING ......... 23-19 


PANEL ILLUMINATION LAMPS, 

INSTRUMENT; 8W-44 INTERIOR 

EIGHTINGILM) scvetaesxseeceneaneve 8W-44-1 
PANEL ILLUMINATION LAMPS, 

INSTRUMENT; 8W-44 INTERIOR 

LIGHTING {RAD} ss c0c0ae ses sens woes 8W-44-1 


PANEL, INSTRUMENT ............. 8E-18,8E-2 
PANEL INSULATOR PANEL, DASH ....... 23-24 
PANEL, LIFTGATE TRIM: viccuesceecsanee 23-99 
PANEL, REARDOOR TRIM ............. 23-41] 


TRIM... ooo cccsceleecccceeuevanees 93-50 
PARK GEAR, GOVERNOR __.. 21-104,21-139,21-98 
PARK INTERLOCK CABLE 


ADJUSIMENT 6c caewenceesays 21-147,21-279 
PARI COG. sos cb Suipetta pene caanes 21-98 
PARK LOCK, EXTENSION HOUSING ..... 21-140 
PARK ROD AND PAWL SERVICE ........ 21-199 
PARKING GAAKG nau cencensnaeeweore eeu 9-9 
PARKING BRAKE CABLE, REAR .......... 5-21 
PARKING BRAKE CABLE TENSIONER ...... an29 
PARKING BRAKE HANDLE COVER ........ 23-54 
PARKING BRAKE LEVER ................ o7ee 


PARKING LAMPS; 8W-50 FRONT 
EGS NGA stu ox wep onenesyeean 8W-50-1 
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PARKING LAMPS; 8W-50 FRONT 

LIGHUING (RAD) c54s2n eschew se tes 8W-50-1 
PARK/NEUTRAL POSITION SWITCH; 

8W-30 FUEL/IGNITION SYSTEMS (LH) . . 8W-30-4 
PARK/NEUTRAL POSITION SWITCH; 

8W-30 FUEL/IGNITION SYSTEMS — 

(RUD) aii miemiponiuaesd ee canent 8W-30-4 
PARK/NEUTRAL POSITION SWITCH; 

TRANSMISSION AND TRANSFER CASE . . 21- 186, 

21-190,21 -76, 21-95 

PARK/NEUTRAL SWITCH—PCM INPUT, 


TRANSMISSION. 2... ce eee 14-27 
PARK/TURN SIGNAL LAMP BULB, 

PRON ovals nose Sn say eee er one as 8L-10 
PARK/TURN SIGNAL LAMP, FRONT ...... 8L-14 
PARTS AND LUBRICANT 

RECOMMENDATIONS ................00. 0-1 
PARTS CLEANING AND INSPECTION, 

TRANSMISSION «0% 5026 d sews ee tae no 21-277 


PARTS USAGE, INSTALLATION METHODS... 6-2 
PATTERN ANALYSIS, BACKLASH AND 


whewe heads capes ene 3-34,3-61 
PATTERN ANALYSIS, RING GEAR TEETH ao 
PATLIERN, OCUFT  «tteneeatudy shee haarns 21-1 
PATTERN, TRANSMISSION SHIFT ........ 21-37 
PATTERNS, TIRE WEAR .............--. 22-3 
PAWL SERVICE, PARK ROD ........... 21-199 
PEDAL, ACCELERATOR: .its sence xewsa’ns 14-17 
PEDALy BRAKE: civesuatiuavdotndows 9-14,5-2 
PEDAL, CLUTCH - ‘ocepascunenetaddweouus 6-15 
PERFORMANCE, AC ......... sc eee eee 24-10 
PERFORMANCE, COOLANT ............... fo 
PERFORMANCE, ENGINE ................. 9-2 
PERFORMANCE, HEATER ...........0.. 24-12 
PILLAR TRIM LIPIGAIE ceo cna eeewaess 23-91 
PILOT BEARING: a-nedveisncuesthndns eae 2 6-11 
PIN, FRONT DOOR HINGE .............. 23-33 
PIN, REAR DOOR HINGE. 4 Secnus cata when 23-42 
PIN REPLACEMENT, CAMSHAFT ...... 9-39,9-78 
PINION DEPTH MEASUREMENT AND 
ROJUSIMENT ices eek tao ate eWay ae 3-82 
PINION GEAR: 220 dancci ye ees teers 3-26,3-54 
PINION GEAR DEPTH INFORMATION 3-15,3-97 
PINION GEAR DEPTH VARIANCE _ . 3-16,3-58,3-83 


PINION GEAR SHAFT REMOVAL .......... -15 
PINION MEASUREMENT AND ASSEMBLY... 3-59 
PINION MEASUREMENT, DIFFERENTIAL .... 3-31 
PINION SEAL REPLACEMENT 2 


PINION SHAFT SEAL REPLACEMENT ...... 3-50 
PIPE EAMAUO etd tiem eure eae exalt is 11-3 
PISTON AND TRANSMISSION CASE 

OVERHAUL, FIRST/REVERSE BRAKE .... 21-272 
PISTON AND WORM SHAFT, RACK ....... 19-17 
PISTON FITTING «size vcetse vances» 9-18,9-5/ 
PISTON, PRONT SERVO ascssceen scans 21-126 
PISTON, REAR SERVO” 2xceuscraedatres 21-126 
PISTON RING FITTING ............. 9-19,9-58 
PISTONS AND CONNECTING RODS . 9-44 9-82 
PISTONS AND SPRINGS, ACCUMULATOR . 21-196 
PUMAN ARM’. c¢.n0~tdpeesns esaavagaia 19-28 
PITMAN SHAFT... ee eee 1-13 
PITMAN SHAFT SEALS AND BEARING 19-19 
PITMAN SHAFT SEALS (IN VEHICLE) ..... 19-12 
PIVOTS, WIPER LINKAGE ........... K-2,8K-8 


PLANETARY GEAR AND CLUTCH 
OVERHAUL, OVERDRIVE «oc svi en wou « 21-241 


PLANETARY GEAR OVERHAUL, FRONT 21-261 
PLANETARY GEAR TRAIN/OUTPUT 

DHA hot ende sun cee weer ee eres 21-134 
PLANETARY GEARTRAIN .............. 21-146 
PLANETARY/BRAKE PACK/QUTPUT 

DAG wutuoe te peadeocine edewhe es 21-268 
PLASTIGAGE, MEASURING WITH .......... 9-3 
PLATE, BODY CODE. | cee essa cus dekende ees 0-2 
PLAIE. BRAKE GUPPORL dex tees oee ponds: 5-21 
PLATE, FRONT INNER SCUFF ....... 23-48 
PLATE, FRONT OND. «cvuennyoue died aed 13-6 
PLATE, FUEL TANK SKID: co csrvigecauaes ss 13-6 
PLATE LAMP BULB, LICENSE «2.2 sce. 44 8L-11 
PLATE LAMP, LICENSE ................ 8L-15 
PLATE LAMPS, TAIL LAMPS AND REAR | 

LICENSE; 8W-51 REAR LIGHTING (LH) . 8W-51-1 


PLATE LAMPS, TAIL LAMPS AND REAR 

LICENSE; 8W-51 REAR LIGHTING 

LD eee ree eee eres 8W-51-1 
PLATE, TRANSFER CASE SKID 
PLATES, OUTER SCUFF 
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PLATFORM, BUCKET SEAT ............. 23-13 
PLUG ASSEMBLY, ADJUSTER ........... 19-14 


PLUG CABLE RESISTANCE, SPARK ....... 8D-22 
PLUG CABLES, SPARK ........ 8D-12,8D-3,8D-9 
PLUG CONDITIONS, SPARK ............ D-10 
PLUG, MOUSING END: gcse cyte asd adanc 19-14 
PLUG LOCATIONS, TRANSMISSION 

OCH as cis sdtanetes cede Geaen deme 4 21-37 
PLUGS, SPARK cscs sey eae s 8D-12,8D-22 8D- 2 
PLUMBING, WASHER NOZZLES _.......... 
POLISHING, WET SANDING, BUFFING ..... 23- 2 
POOR CONNECTIONS, INTERMITTENT ..8W-01-5 


POOR RETURN TO CENTER, 

INSUPHIVIEN) Fool. OR onesie Pinca cach: 19-4 
PORTS, REFRIGERANT SYSTEM SERVICE . . 24-9 
POSITION SENSOR, CAMSHAFT; 8W-30 


FUEL/IGNITION SYSTEMS (LH)........ 8W-30-3 
POSITION SENSOR, CAMSHAFT; 8W-30 
FUEL/IGNITION SYSTEMS (RHD)...... 8W-30-3 
POSITION SENSOR, CAMSHAFT; FUEL 
OVO CWiec he cueta been sewg aan 14-40 
POSITION SENSOR, CAMSHAFT; 
IGNITION SYSTEM........... 8D-14,8D-3,8D-8 
POSITION SENSOR, CRANKSHAFT; 
8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-3 
POSITION SENSOR, CRANKSHAFT; 
8W-30 FUEL/IGNITION SYSTEMS 
Ses ee eee ees oes ias W-30-3 
POSITION SENSOR, CRANKSHAFT; FUEL 
sia ein ee ong aoe bad ee Pes -40 


SYSTEM 
POSITION SENSOR, CRANKSHAFT; 

HGNITION SYSTEM fics msc cagewwwes 8D-14,8D-3 
POSITION SENSOR TEST, CRANKSHAFT... 8D-7 
POSITION SENSOR, THROTTLE; 8W-30 


FUEL/IGNITION SYSTEMS (LH)........ 8W-30-4 
POSITION SENSOR, THROTTLE; 8W-30 
FUEL/IGNITION SYSTEMS (RHD) ...... 8W-30-4 


POSITION SENSOR, THROTTLE; 


IGNITIGON! SVS FEN Saas Sm we’. 8D-15,8D-4 
POSITION SENSOR (TPS) SERVICE, 

VO gees ee ee: eae cen -201 
POSITION SENSOR (TPS), THROTTLE oe 
POSITION SENSOR (TPS)—PCM INPUT, 

THRO UE 405445 eo clownescaesarhs dns 4-27 
POSITION SENSOR—PCM INPUT. 

CAMONAT: cos sd0cwne saws crw ease oes 14-24 
POSITION SENSOR—PCM INPUT, 

GHANKOMART joc eae sae suse dow eee: 4-25 
POSITION SENSORS, CAMSHAFT AND 

GCRANKSHAPT. «os.6-¢ stesso ee eed tees 14-35 
POSITION SWITCH, PARK/NEUTRAL; 

8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-4 
POSITION SWITCH, PARK/NEUTRAL; 

8W-30 FUEL/IGNITION SYSTEMS 

AD). ihe ene hepe cet eeeeet wae: 8W-30-4 


( 
POSITION SWITCH, PARK/NEUTRAL; 
TRANSMISSION AND a 
CASE 1-186,21-190,21-76,21-95 
POSITIONS, TRANSMISSION RANGES 
AND SHIFT LEVER..............00005 21-170 


Ce 


POWER BRAKE BOOSTER .csicercawes 07 10,070 
POWER GROUND  ccuceqedeee ate ou wx 14-28 
POWER LOCK MOTOR ........ 8P-10,8P-1,8P-8 
POWER LOCK SWITCH ......... OP-1,8P-2,6r-9 


POWER LOCK/REMOTE KEYLESS ENTRY 
Do siteener ss cant eu eaeeere cs: 8P-2 
POWER LOCK/UNLOCK RELAYS. 8P-10,8P-1,8P-7 


POWER MIRROR 2t0¢.c2ccedaeenans 8T-1,8T-4 
POWER MIRROR OPERATION ........ 8W-62-1 
POWER MIRROR SWITCH ........... 8T-1,81-4 
POWER MIRROR SYSTEM ............... 81-1 
POWER MIRRURS § iaeedenevenaawaes 8W-62-1 
PUWER. OCA) dicey a tragne toy euuk en 8W-63-1 
POWER SEAT ADJUSTER/MOTORS. ... 8R-1,8R-2, 
8R-3 
POWER SEAT OPERATION ........... 8W-63-1 
POWER SEAT SWITCH ......... 8R-1,8R-2,8R-3 
POWER SEAT SYSTEM ............0.... 8R-1 
POWER STEERING ...............45... 19-1 
POWER STEERING GEAR ......... 19-11,19-22 
POWER STEERING GEAR LEAKAGE 
DIRGNOSIS « co<Sh04ecuetwededaeauses 19-12 
POWER STEERING PRESSURE SWITCH; 
8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-4 
POWER STEERING PRESSURE SWITCH; 
PULL OVS EN cat oacepe tome beega ses 14-36 
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POWER STEERING PRESSURE 

SWITCH—2.5L ENGINE. ..:..........065 14-40 


POWER STEERING PRESSURE 

OWITCH—PCM INPUT........2.....4... 14-27 
POWER STEERING PUMP ...... 19-10,19-5,19-7 
acs STEERING PUMP PRESSURE ‘oe 


OPERATION ............ccceceeeveeees 19-6 
POWER STEERING SYSTEM DIAGNOSIS : 
CHARTS: cal oc ate ie osu ten aamenaconds 19-4 
POWER WINDOW MOTOR 120262, 8S-1,85-7 
POWER WINDOW OPERATION ........ 8W-60-1 
POWER WINDOW SWITCH ...... 8S-1,8S-2,8S-7 
POWER WINDOW SYSTEM ............-. 8S-1 
POWER WINDOWS ................. 8W-60-1 
POWERTRAIN CONTROL MODULE: 
IGNITION SYSTEM .............-- 2... 8D-2 
POWERTRAIN CONTROL MODULE: 
VEHICLE SPEED CONTROL SYSTEM . . 8H-2,8H-8 
POWERTRAIN CONTROL MODULE 
(PCM); FUEL SYSTEM............ 14-23,14-39 
POWERTRAIN CONTROL MODULE 
(PCM); IGNITION SYSTEM ............. 8D-19 
POWERTRAIN CONTROL MODULE 
PCM): VEHICLE SPEED CONTROL 
YSTEM .....-..... 0. e ee Bi aaaniscd 8H-6 
PRE-ALIGNMENT INSPECTION ............ 2-4 
PRECAUTIONS ...........ceccccceeeeeee 3-2 
PRECAUTIONS AND WARNINGS, SAFETY .. . 23-1 
PRECAUTIONS, SAFETY; BODY ............ 23-4 
PRECAUTIONS, SAFETY: CLUTCH .......... 6-1 
PRECAUTIONS, SAFETY: LAMPS .......... 8L-1 
PRECAUTIONS, SERVICE WARNINGS ...... 24-3 
PRELIMINARY CHECKS .............000. 7-10 
PRELIMINARY DIAGNOSIS ............. 21-75 
PRELIMINARY INSPECTION AND 
ADJUSTMENT .... 00.0 cece cee ee eves. 21-180 


PRELOAD AND RING GEAR BACKLASH 
ADJUSTMENT, DIFFERENTIAL BEARING .... 3-85 
PREPARATION, HEADLAMP ALIGNMENT... 8L-6 


PRESSURE CAP, RADIATOR .......... 7-39,7-6 
PRESSURE CUT-OFF SWITCH, LOW/HIGH — 2419, 
PRESSURE, ENGINE O10. oo cse easiness 9-10 


PRESSURE FOR HIGH—SPEED 

OPERATION, UNG 8b s4i04% oe aS Reere oes 22-3 
PRESSURE, FUEL SYSTEM 
PRESSURE GAUGE, OIL; 8W-40 

INSTRUMENT CLUSTER (LH) ......... 8W-40-2 
PRESSURE GAUGE, OIL; INSTRUMENT 


PANEL SYSTEMS ............ 0.00. E-3,8E-7 
PRESSURE GAUGES ............. 00000. 29-3 
PRESSURE LEAKAGE TEST, CYLINDER 

COMBUSTION ............cecccceeeeee. 9-9 
PRESSURE {Map SENSOR, MANIFOLD 

ABSOLUTE: FUEL SYSTEM ............. 4-38 
PRESSURE (MAP) SENSOR, MANIFOLD 

ABSOLUTE; IGNITION SYSTEM ..... 8D-15,8D-4 
PRESSURE (MAP) SENSOR TEST, 

MANIFOLD ABSOLUTE ................ 14-34 
PRESSURE (MAP) SENSOR—PCM 

INPUT, MANIFOLD ABSOLUTE........... 14-27 
PRESSURE, OIL PUMP ............. 9-16,9-57 
PRESSURE REGULATOR, FUEL ...... 14-14,14-4 


PRESSURE RELEASE PROCEDURE—2.5L 


ENGINE: FUEL SYSTEM i 55 sb56 oso a eas 14-9 
PRESSURE RELEASE PROCEDURE-4.0L 

ENGINE PUBL OY OEM a :ccnix ng uba5 actus 14-9 
PRESSURE RELIEF VALVE, HIGH ......... 24-8 


PRESSURE SENSOR, MANIFOLD 
ABSOLUTE; 8W-30 FUEL/IGNITION 
OO EMe (Ul) fern eee ee isuccsdne 8W-30-4 
PRESSURE SENSOR, MANIFOLD | 
ABSOLUTE; 8W-30 FUEL/IGNITION 3 | 
OPORENIS (ANDI ysemiad sue eaa cerns 8W-30-4 
PRESSURE SWITCH, POWER STEERING; 


8W-30 FUEL/IGNITION SYSTEMS (LH) . . 8W-30-4 
PRESSURE SWITCH, POWER STEERING; 

FUEL OV OIEN teceucetneebundiae > saga +. 14-36 
PRESSURE SWITCH—2.5L ENGINE, 

POWER STEERING ...............0... 14-40 
PRESSURE SWITCH—PCM INPUT, 

PUWER STEERING 14 <x wuss dues anes 14-27 
PRESSURE TEST ANALYSIS ........... 21-181 


PRESSURE TEST, CYLINDER 
COMPRESSION ............ ere eee 9-8 
PRESSURE TEST, HYDRAULIC .. 21-180,21-78 


KJ 


Description Group-Page 
PRESSURE TEST, POWER STEERING 

PUMP ...... cece ccccccceecceenenee. 19-5 
PRESSURE TESTING RADIATOR CAPS ..... 7-23 
PRESSURE TEST—2.5L ENGINE, FUEL 
PRESSURE TEST-4.0L ENGINE, FUEL ~ 
PRESSURE WARNING LAMP i (asts—ts » 
PRESSURE WARNING LAMP, OIL: 8W-40. 

INSTRUMENT CLUSTER (LH)......... 8W-40-2 


PRESSURE WARNING LAMP, 
INSTRUMENT CLUSTER (RHD). eu dieeees BW-40-2 
PRESSURES, TIRE INFLATION 


ee ee 


PRINTED CIRUUITS : 22 is¢cneeawey es 8E-15, 8E- 6 
PROBLEMS, TROUBLESHOOTING 

WIRING cu oegcauearern sees santa oe 8W-01-6 
PROCEDURE—2.5L ENGINE, FUEL 

SYOTEM PRESSURE RELEASE oo; c20es%s;5 14-9 
PROCEDURE-4.0L ENGINE, FUEL 

SYSTEM PRESSURE RELEASE ........... 14-9 
PRODUCTS, AFTERMARKET PAINT 

REPAIR ¢5aeeeaW eee bebentes baie aes 23-3 
PROGRAMMING, KEYLESS ENTRY ~ 

TRANSMITTER ......00..c0cee cess wees 8P-9 
PROPELLER SHAT de cacnerivinsde sees 3-13 


PROPELLER SHAFT ANGLE 
MEASUREMENT: o:2i.235600eee6.aso0e4 Fey ogs, 


PROPELLER SHARIA IRON, sevaesatuamadt 3-/ 
PROPELLER SHAFT, REAR viva vveste acne s 3-7 
PROPELLER SHAllO ovaries aenww kann 3-1 
PROPELLER SHAFTS AND U-JOINTS ...... 3-13 


POLE CP ONG: eraser tae toutes ilaw es 19-7 
PUMP AND REACTION SHAFT ee 


Oinduawosenusesseetaweadeas 126,21-145 
PUMP, FUEL... oo... ose cee cece 14-3 
PUMP INLET STRAINER, FUEL .......... 14-15 
PUMP LEAKAGE DIAGNOSIS ............. 19-6 
PUMP MODULE, FUEL; 8W-30 

FUEL/IGNITION SYSTEMS (LH)........ sW-30-2 
PUMP MODULE, FUEL; 8W-30 

FUEL/IGNITION SYSTEMS (RHD) ...... BW-30-2 
PUMP MODULE, FUEL; FUEL 

SYSTEM... 0. ose ce eceeeeeeee ees 14-14,14-3 
PUMP MOTOR RELAY, ABS; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES (LH) . . 8W-35-1 
PUMP MOTOR RELAY, ABS; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES 

BUI) sored oe xageacns oentieoaesueetes 8W-35-1 
PUMP, OIL: ENGINE ............... 9-44 9-84 


PUMP, OIL; TRANSMISSION AND 
TRANOF ER UNDG ot veh +sew esadewen ae 21-174 


PUMP OVERHAUL, OL. o:déeesaieovsna 21-237 
PUMP, POWER STEERING ..... 19-10,19-5,19-7 
PUMP PRESOUBE, Ol . vcs cscsnaunes 9-16,9-57 


PUMP PRESSURE TEST, POWER 
Slee nex ea eadk eee heroes eee ees 19-5 
Va ee TEST—2.5L ENGINE, 


sods acta wh oied aloe gotddeetanins oes 14-6 
PUMP PRESSURE TEST-4.0L ENGINE 

FUEL ........ scuswidu uh iieccl cove dee 14-6 
PUMP PULLEY ......-- ccc ceeeee eee. 19-7 
PUMP RELAY, FUEL; 8W-30 FUEL/ 

IGNITION SYSTEMS (LH) ..........-. 8W-30-2 
PUMP RELAY, FUEL; 8W-30 FUEL/ 

IGNITION SYSTEMS (RHD)........... 8W-30-2 
PUMP RELAY, FUEL; FUEL SYSTEM. 14-14,14-37 
PUMP RELAY-PCM OUTPUT, FUEL ....... 14-29 
PUMP RELAYS, ASD AND FUEL ......... 14-33 
PUMP RESERVOIR, TC-SERIES ........... 19-8 
PUMP SEAL, OIL ...........0eee eevee 21-204 
PUMP TESTS, WATER ............00000- 7-10 
PUMP—INITIAL OPERATION, POWER 

STEERING 0.00... cece ceeeeveeeeeeees 19-6 
PUMPS AND RESERVOIR, WASHER ...... 8K-10 
PUMPS, WASHER .............00 000. 8K-3 
PUMPS, WATER ............---. 7-27,7-2,7-6 
PURGE SOLENOID, DUTY CYCLE EVAP 

CANISTER; EMISSION CONTROL 

SYSTEMS... ccc cece cece eee eeees 25-10 
PURGE SOLENOID, DUTY CYCLE EVAP 

CANISTER; FUEL SYSTEM,............. 14-39 
PURGE SOLENOID, EVAP CANISTER ...... 25-13 


PURGE SOLENOID VALVE-PCM OUTPUT, 
DUTY OGLE EVAC: ics» owes cages esas 14-29 
PUSH RODS, ROCKER ARMS . 9-30,9-48,9-70, 
9-88 





Description Group-Page 
QUARTER AND WHEELHOUSE TRIM | 

CANE cence tue on vee en eres ens “23700 
QUARTER TRIM PANEL EXTENSION ...... 23-49 
QUARTER VENT WINDOW. .............. 23-64 
QUARTER WINDOW APPLIQUE .......... 23-64 
QUARTER WINDOW GLASS, REAR ........ 23-8 
QUICK-CONNECT FITTINGS ......... 14-10,14-5 
RACK, LUGGAGE cenaie¢esdieteanteees 23-65 
RACK PISTON AND WORM SHAFT ....... 19-17 
RAGIAL“PIY TIRES. 424 ns2eneesiaedudeud 22-2 
PROIAVON: «23 veiewaeedeneenn ds Hoe bod 1-37 
RADIATOR CAPS, PRESSURE TESTING .... 7-23 
RADIATOR CAP-T0-FILLER NECK 

SEAL—PRESSURE RELIEF CHECK ........ 7-23 
RADIATOR CLEANING 2.2025 ccc0eeseee ss 7-39 
RADIATOR COOLANT FLOW CHECK ....... 7-20 
RADIATOR FAN RELAY AND MOTOR; 

8W-42 AIR CONDITIONING/HEATER 

ay eee eee eee ee ee eee 8W-42-2 


( 
RADIATOR FAN RELAY AND MOTOR; 
8W-42 AIR CONDITIONING/HEATER 


(ats 0) gW-42-2 
RADIATOR FAN RELAY-—-PCM OUTPUT... 14-30 
RADIATOR PRESSURE CAP. .......... -39,7-6 
RADIATOR SUPPORT CROSSMEMBER 23-20 
RADIATORS ..........cccscceceveeeeees 72 
RADIO; 8W-47 AUDIO SYSTEM (LH) 8W-47-1 
RADIO: AUDIO SYSTEMS ........... 8F-4,8F-6 
RADIO FREQUENCY INTERFERENCE ....... 8F-6 
RADIO ILLUMINATION; 8W-47 AUDIO 

SYSTEM (LH) ......-.0cceeeeeeeees W-47-1 
RADIO ILLUMINATION; 8W-47 AUDIO 

SYSTEM (RHD)..........0000eeeees W-47-1 
RADIO ILLUMINATION RELAY... . 8F-1,8F-4,8F-7 
RADIC MEMORY; 8W-47 AUDIO SYSTEM ne 
RAD MEMORY: 8W-47 AUDIO SYSTEM 

RAI recat... BW-47-1 
RADIO NOISE SUPPRESSION ............ 8F-2 
RADIOLOPERATIONG’ » > ARE ee 8W-47-1 
RADIONS ae B Wee Se TOF 
RAIL AND FORK, SHIFT ................ 21-54 
RAIL, FUEL... eee cece ee cece eee ee eee 14-5 
RAIL, FUEL INJECTOR ............. 000. 14-15 
RAIL MOLDING, DRIP 23 


RANGES AND SHIFT LEVER POSITIONS, 
TRANSMISSION cso conven 2ec2eemee 21-170 


RAHNGS, BAIIERY SIZE .i.40sseenc canes 8A-2 
RATINGS, GENERATOR ................. 8C-8 
RATIOS; GEAR. 2agcdh ciate ortyenre dees 21-1 
RATIOS, TRANSMISSION GEAR . 21-38,21-74 
REACTION SHAFT SUPPORT, 

0) 8 eo a ee ere 21-126,21-145 
READING LAMP BULB, MAP_............ OLei2 
READING LAMPS; 8W-44 INTERIOR 

DIGHTING (LY 4 is nsadeaw nee eok ta 8W-44-2 
READING LAMPS; 8W-44 INTERIOR 

LIGHTING (RHD)..............0000. 8W-44-2 
READING/COURTESY LAMP BULBS ....... 8V-8 
READING/COURTESY LAMPS ............ 8V-2 
REAR AXLE ALIGNMENT. sc suseeene eww ans 3-45 
REAR BAND ADJUSTMENT ............ 21-150 


REAR BEARING—TYPICAL, OUTPUT 

OUIAG dicen, ceceiaatames tide yeas 21-97 
REAR BUMPER 
REAR CARPET/MAT 
REAR CLUTCH 


REAR DOCK. jaeeticetens i eosecidades ", 23-42 
REAR DOOR GLASS EXTERIOR : 
NC LOING assed oh peues ena secsene 23-45 
REAR DOOR GLASS RUN CHANNEL 
WEATHER OI RIP 4 s.a-iuiad ¢ xacn ae Poets 23-45 
REAR DOCK HINGE ons 54. igs eeweee ted 23-42 
REAR DOOR HINGE PIN. ............... 23-42 
REAR DOOR INNER BELT SEAL ......... 23-45 
REAR DOOR INSIDE HANDLE ACTUATOR... 23-44 
REAR DOOR GAICH oy cteseuse at oueeees 23-43 
REAR DOOR LATCH STRIKER ........... 23-44 
REAR DOOR OUTSIDE HANDLE ......... 23-43 


REAR DOOR RESTRAINT ............... 23-42 


See nhc doe pee Wee 4 geo oe 23-8 
REAR DOOR TRIM PANEL .............. 23-41 
REAR DOOR WEATHERSTRIP ........... 23-46 
REAR DOOR WINDOW GLASS. ............. 23-46 
REAR DOOR WINDOW REGULATOR ...... 23-46 
REAR DRUM BRAKE ............ 9-27,9-28,9-5 
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REAR LICENSE PLATE LAMPS, TAIL 
LAMPS: 8W-51 REAR LIGHTING (LH) . .8W-51-1 
REAR LICENSE PLATE LAMPS, TAIL. 
LAMPS; 8W-51 REAR LIGHTING (RHD) . 8W-51-1 


REAR MAIN OIL SEALS ............. 9-46,9-83 
REAR PARKING BRAKE CABLE ........... Or | 
REA PAOPCELOM OUNEL toce cy ele enna ae 2 3-7 
REAR QUARTER WINDOW GLASS et eas 23-8 
REAR OCA! GUSHION cc cvansvuewsseeens 23-54 
REAR SEAT CUSHION COVER ........... 23-13 
REAR SEAIOAUK:. osceeasiien tose patty 23-55 
REAR SEATBACK COVER .............5. 3-14 
REAR SEATBACK LATCH STRIKER AND 

BUMPER Sexciccioannaw es saveaebades 23-14 
REAR GlAWV0 sew aadun dee ews oe uaenns 21-144 
REAR SERVO PISTON .............05. 211260 
REAR SHOULDER/LAP BELT/BUCKLE ..... 23-52 
REAR SUSPENSION iase.akcaeuadew ead 2-13 
BEAR TOW BOOK | scavear ehurawoae eens 13-3 
REAR WHEEL SPEED SENSOR ........... 9-38 
REAR WHEELHOUSE FLARES AND 

LINEN: Se xewenasoa Paar aia Ga a 23-63 


REAR WINDOW DEFOGGER; 8W-48 
REAR WINDOW DEFOGGER (LH)...... , BW-48-1 
REAR WINDOW DEFOGGER; 8W-48 | 
REAR WINDOW DEFOGGER (RHD)..... 8W-48-1 
REAR WINDOW DEFOGGER SYSTEM 


REAR WIPER AND WASHER SYSTEM... 8K-1 
REAR WIPER SYSTEM: 8W-53 WIPERS — 
REAR WIPER SYSTEM: 8W-53 WIPERS 
REARVIEW MIRROR ............-- ee. 23-57 
REARVIEW MIRROR SUPPORT BRACKET . . 23-57 
RECIRCULATION AIR DOOR VACUUM 
ACTUATOR.........ccccccecceceewes 24-33 
RECOMMENDATIONS, HOISTING ......... 0-11 


RECOMMENDATIONS, PARTS AND | 
LUBRIOAN) 0535 uiaaa cage ka nd 4 eae nae 0-1 


RECOMMENDATIONS, TOWING ............ 0-9 
RECOMMENDED FLUID. ................ 21-74 
RECOMMENDED FLUID CAPACITY ...... 21-170 
RECOMMENDED LUBRICANT ............ 21-1 


RECOMMENDED LUBRICANT AND FILL 
BEVEL 4 sages eae enters aire 


RECOVERY, REFRIGERANT ............. 4 
RED BRAKE WARNING LAMP .......... 972,079 
REFERENCES, TORQUE 2 nau sea caer sare eas 0-7 
REFILLING AFTER OVERHAUL OR 

FLUID/FILTER CHANGE w2ccciw ie ese ans 21-188 
AEPRIGERAN. cepacia keh avdnwe beens 24-8 
REPRIGERAN LINES -2oxncwemaavaaw ners 24-9 
RErOIGERANW Ui... es were eclee awaa otek es 24-9 
REFRIGERANT OIL LEVEL .............. 24-21 
REFRIGERANT RECOVERY ............. 24-20 
REFRIGERANT SYSTEM CHARGE ........ 24-21 
REFRIGERANT SYSTEM EVACUATE ....... 24-21 
REFRIGERANT SYSTEM LEAKS .......... 24-20 


REFRIGERANT SYSTEM SERVICE 

POUIPIWEN 323534 2Gu trues Shag we eeu ees 24-9 
REFRIGERANT SYSTEM SERVICE PORTS |... 24-9 
REFRIGERANT SYSTEM SIGHT 

OLED tae pais Spa cea aeh cheers 24-10,24-19 


REGULATOR, FRONT DOOR WINDOW ....... 23-39 
REGULATOR, FUEL PRESSURE ...... 14-14,14-4 
REGULATOR, REAR DOOR WINDOW... 23-46 
REGULATOR, VOLTAGE. ccsusipeeeea wees 8C-2 
RELAY, ABS MAIN; 8W-35 ALL- WHEEL 

ANTI-LOCK BRAKES hs) ere ee W-35-1 


RELAY, ABS MAIN; 8W-35 ALL- WHEEL 

ANTI-LOCK BRAKES (AED) cen cxca ohare 8W-35-1 
RELAY, ABS PUMP MOTOR; 8W-35 7 

ALL-WHEEL ANTI-LOCK BRAKES (LH) .. 
RELAY, ABS PUMP MOTOR; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES 

Ul) ees eer ere r eee 8W-35-1 
RELAY AND MOTOR, RADIATOR FAN; 

a AIR CONDITIONING/HEATER 


pga eee 2G cane ee kere tee 8W-42-2 

RELAY AND MOTOR, RADIATOR FAN; 

8W-42 AIR CONDITIONING/HEATER 

iL Pyeecer cr Creer reer errr re 8W-42-2 
RELAY, AUTOMATIC SHUT DOWN (ASD); 

8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-2 
RELAY, AUTOMATIC SHUT DOWN (ASD); 

8W-30 FUEL/IGNITION SYSTEMS 

GD) 2 34bscues oie ecanerieatens 8W-30-2 
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RELAY, AUTOMATIC SHUTDOWN (ASD); 


FUEL SYSTEM... 0.0... cece cece ee ees 14-37 
RELAY, AUTOMATIC SHUTDOWN (ASD); 

IGNITION SYSTEM ...........0 00. 8D-13,8D-3 
RELAY CENCE é¢62s¥arseetene six ee tag 8E-3 
RELAY, COMPRESSOR CLUTCH... 24-18,24-7 
RELAY, FUEL PUMP; 8W-30 FUEL/ 

IGNITION SYSTEMS (LH) ............ 8W-30-2 
RELAY, FUEL PUMP; 8W-30 FUEL/ 

IGNITION SYSTEMS (RHD)........... 8W-30-2 
RELAY, FUEL PUMP; FUEL SYSTEM _ . 14-14,14-37 
RELAYFOAN o53snees enary se csead 8G-1,8G-3 
RELAY, LEFT TURN; 8W-54 TRAILER 

eeibbensdscenanwee las 8W-54-1 


TOW (LH). 
RELAY, LEFT TURN: 8W-54 TRAILER 
TOW (RHD).... 00... eee eee eee eee BW-54-1 


RELAY, LOCK; 8W-61 POWER DOOR 

LOCKS (LH) oo. cece ccc eeeceeeeeees sW-61-1 
RELAY, LOCK: 8W-61 POWER DOOR 

LOCKS (RHD) .............00.e ees W-61-1 
RELAY, RADIO ILLUMINATION... . 8F-1,8F-4,8F-7 
RELAY, RIGHT TURN; 8W-54 TRAILER 

TOW (LH)... cece eee cece eee e ees gW-54-1 
RELAY, RIGHT TURN; 8W-54 TRAILER 

TOW (RHD).... 0... cece ee eee eee eee gW-54-1 
RELAY, STARTER... eee. 8B-2,3B-8 
RELAY, STOP LAMP: 8W-54 TRAILER 

TOW (Lh seo ahiies oceanside betes BW-54-1 
RELAY, STOP LAMP: 8W-54 TRAILER 

TOW (RHD)... 0.00. ec eee e eee e ee eee 54-1 
RELAY TEST, AUTOMATIC SHUTDOWN 

(ASD) side sestucats es evita oa baciee nea 8D-4 
RELAY, UNLOCK; 8W-61 POWER DOOR 

LOCKS (LH) ooo. eee c cece cece venues -61-1 
RELAY, UNLOCK; 8W-61 POWER DOOR 

LOCKS (RHD) ...........0000000 ees -61-1 
RELAY—PCM INPUT, AUTOMATIC 

SHUTDOWN (ASD) .........000000 eee. 14-24 
RELAY—PCM OUTPUT, AIR 

CONDITIONING (A/C) CLUTCH .......... 14-28 
RELAY—PCM OUTPUT, AUTO 

SHUTDOWN (ASD) .... 0.0.0 eee eee eee. 4-28 
RELAY—PCM OUTPUT, RADIATOR FAN 14-30 
RELAY-PCM OUTPUT, FUEL PUMP ....... 14-29 
RELAYS, ABS SYSTEM .........0.00000. 5-35 
RELAYS, ASD AND FUEL PUMP ......... 14-33 


RELAYS, POWER LOCK/ 
UNLOOK i) panne veeteewnee a4 8P-10,8P-1,8P-7 


RELAY/TIMER, DEFOGGER ...... 8N-1,8N-2,8N-4 
RELEASE DEARING. gu.a4enee wena cae Hanes 6-11 
RELEASE CABLE, HOOD occ. veeceenyes 23-23 


RELEASE PROCEDURE—2.5L ENGINE, 


PUELS1O EM PRESOURE 222 sagenavetos 4-9 
RELEASE PROCEDURE-—4.0L ENGINE, 

FUEL SYSTEM PRESSURE .............. 14-9 
RELIEF CHECK, RADIATOR CAP-TO- 

FILLER NECK SEAL—PRESSURE ......... 7-23 
RELIEF VALVE, HIGH PRESSURE ......... 24-8 
REMINDER LAMP, SEAT BELT ....... 8E-13,8E-5 


REMOTE KEYLESS ENTRY MODULE; 
8W-61 POWER DOOR LOCKS (LH)..... 8W-61-1 
REMOTE KEYLESS ENTRY MODULE; 


OVERHEAD CONSOLE SYSTEMS ......... 8V-2 
REMOTE KEYLESS ENTRY MODULE; 

POWER LOCK SYSTEMS ...... 8P-12,8P-2,8P-8 
REMOTE KEYLESS ENTRY 

TRANSMITTER ic ee Soc eee maen ores 8P-2,8P-8 


REMOTE KEYLESS ENTRY 
TRANSMITTER BATTERY 
REP CAGENIEN | od wk amneysteexceiws x 8P-9 


REMOVAL, DIFFERENTIAL ............... 3-52 
REMOVAL, PINION GEAR SHAFT .......... 3-75 
REMOVAL/INSTALLATION, VISCOUS FAN 

DIVE. oi dee sedate Seed. deg ea aes 7-39 
REPAIR, ALUMINUM THREAD ........... 21-94 


REPAIR DAMAGED OR WORN THREADS... . 9-4 
REPAIR PRODUCTS, AFTERMARKET 


PAU, ap tueaectan ss bcacer ea beren tase 23-3 
REPAIR, WIRING ¢4913¢2945 cued bakes 8W-01-7 
REPAIRING LEAKS: <c.s eee esavetewan 22-7 


REPAIR-MOLEX CONNECTORS, 
TERMINAL/CONNECTOR ............. 8W-01-7 
REPAIR—THOMAS AND BETTS 
CONNECTORS, TERMINAL/CONNECTOR . 8W-01-8 


REPAIRS, DEFOGGER GLASS GRID. ........ 8N-3 
REPLACEMENT—2WD, YOKE SEAL ...... 21-96 
REPLACEMENT—XJ VEHICLES, DRIVE 

AXLE ASSEMBLY...............05. 3-49,3-71 


Description Group-Page 
REQUIREMENTS, FUEL ................. 14-1 
RESERVE TANK, COOLANT .............. 1-27 
RESERVE/OVERFLOW SYSTEM, 

COOLANT 2s ctx cesekes bigewarhaee dared t3 
RESERVOIR, MASTER CYLINDER ......... On26 
RESERVOIR, TC-SERIES PUMP ........... 19-8 
RESERVOIR, VACUUM ............. 8H-2,8H-8 
RESERVOIR, WASHER .................4. 8K-3 
RESERVOIR, WASHER PUMPS .......... 8K-10 
RESISTANCE, SPARK PLUG CABLE ......... 8D-22 


RESISTANCE TESTS, CHARGING SYSTEM _.. 8C-3 
RESISTOR, BLOWER MOTOR .. 24-17,24-34,24-7 


RESTRAINT, FRONT DOOR .............. 23-34 
RESTRAINT, TEAG ss c0deeeatiwka ken 23-12 
RESTRAINT, REAR DOOR ................ 23-42 
RETAINER, ADAPTER HOUSING AND 

FRONT BEARING 2.220. vdenne sean cien ds 21-6 


RETURN TO CENTER, INSUFFICIENT 

POO ON POON 2excaye tetas waters ax 19-4 
REVERSE FLUSHING 
REVERSE FLUSHING MAIN AND 

AUXILIARY COOLERS AND COOLER 

EINES ia onde poe mene sae wi a 21-189 
REVERSE FLUSHING, TRANSMISSION 

COOLER 


chu cee onde ton eso 21-94 

RIGHT TURN RELAY; 8W-54 TRAILER 
cue de ehuaes teehee eats 8W-54-1 

pelt TURN RELAY; 8W-54 TRAILER 
Wa ls ic Lm o meen eee e nana 8W-54-1 
RING PEEING, PISTON. .o2cas2e000 4s 9-19,9-58 
WING GEAN.. cemetary teh ceavnedeaaca caus S-if 

RING GEAR BACKLASH ADJUSTMENT, 
DIFFERENTIAL BEARING PRELOAD........ 3-85 

RING GEAR TEETH CONTACT PATTERN 
ANALY SIO. truancy ea vueseed ve oud eh ations 3-87 
RUAL Mol re heedueeonn sag acta ew 4 8H-2 
ROAD TEST, ANALYZING ............... 21-78 
ROAD THB G FE ecATie..... 21-(8 
ROCKER ARMS AND PUSH RODS 9-30,9-48, 
9-70,9-88 
ROD AND PAWL SERVICE, PARK ....... 21-199 
ROD BALL STUD, LIFTGATE SUPPORT .... 23-61 
ROD BEARINGS, FITTING CONNECTING fee 
ROD CYLINDER, LIFTGATE SUPPORT ..... 23-61 
BODIE soniye eahes eee bae oes 19-27 


RODS, PISTONS AND CONNECTING . 9-44 9-82 
RODS, ROCKER ARMS AND 

PUSH ....0... ccc cece 9-30,9-48,9-70,9-88 
RULLOVER VALVE «453.240 c¢eeiwees 20-10,25-14 
ROTATION i oc oun ere ruais eee be teaters 22-6 
ROTOR, DISC BRAKE .............. 9-10,5-19 
RUPOR OS RIBUIOR «cise enesaneens 8D-7 
ROTOR MACHINING, DISC .............. a 12 


ROTOR-SPEEDOMETER DRIVE GEAR, 
SPEED SENCOM neuer seus gee ete ns 21-200 


ROUTING, SYSTEM COOLANT ............. 2 
RUN CHANNEL WEATHERSTRIP, FRONT 
DOOR GLASS: sositccbinccetenesaavas 3-3/ 


RUN CHANNEL WEATHERSTRIP, REAR 
DOOR GLASS nc siuctntuded ou baetezae 23-45 
RUNNING LAMP (DRL) MODULE, 
BW-o0- 2 


52d)! Sa ee eT ere rc rey 
RUNNING LAMP MODULE, DAYTIME 
DONOUD,  .tis neal cee ateeuneeyadaauen hs "344 
RUNOUT SPECIFICATIONS 


RUNOUT, TIRE AND WHEEL .............. 22-8 
SAFETY CERTIFICATION LABEL, VEHICLE .... 0-1 
SAFETY LATCH STRIKER ...2............ 23-24 
SAFETY PRECAUTIONS; BODY ........... 23-4 
SAFETY PRECAUTIONS; CLUTCH .......... 6-1 
SAFETY PRECAUTIONS; LAMPS .......... 8L-1 
SAFETY PRECAUTIONS AND WARNINGS... 23-1 


SANDING, BUFFING AND POLISHING, 


LS re er ee eee 23-2 
SUAN TOOL, DRE guseasedeane dates ened /-10 
SCHEDULE—A 6... eee eee eee 0-3 
Seg: a ee ree ee ree 0-5 
SCHEDULES, MAINTENANCE ............. 0-3 
SCHEMATICS, VACUUM... eee 213 
SCUFF PLATE, FRONT INNER ........... 23-48 
SUUTE PEAIES ,OUIER: seuceeceearsenny 23-51 
SEAL AND BEARING, AXLE SHAFT ........ 3-52 


SEAL AND BEARING SERVICE, AXLE 
OIE teamacetediacase orhcd We tenn ascend a done 3-71 


SEAL AND SPRING, VALVE STEM ......... g-/1 
SEAL, COWL WEATHERSTRIP ........... 23-24 
SEAL, FRONT DOOR INNER BELT ........ 23-37 
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SEAL, FRONT DOOR OUTER BELT ......... 23-37 
SEAL. OIL POMP  <icxnenyanden seaaas 21-204 
SEAL, REAR DOOR INNER BELT ......... 23-45 
SEAL REPLACEMENT, ADAPTER pane 


HOUSING 
SEAL REPLACEMENT, INNER AXLE 7 
OS les pteiead os case ee ae (ae 3-26 
SEAL REPLACEMENT, MANUAL VALVE 
SHAFT 


oa pean G eee ak ae eh 21-195 
SEAL REPLACEMENT, PINION ........ 3-21,3-73 
SEAL REPLACEMENT, PINION SHAFT ...... 3-50 
SEAL REPLACEMENT—2WD, YOKE ...... 21-96 
SEAL, SOLENOID HARNESS ADAPTER . 21-192 
SEAL, TIMING CASE COVER OIL ...... 9-35,9-84 
SEAL—PRESSURE RELIEF CHECK, 

RADIATOR CAP-TO-FILLER NECK ......... 7-23 
SEALS AND BEARING, PITMAN SHAFT o ARTY 
SEALS (IN VEHICLE), PITMAN SHAFT oie 12 
SEALS, REAR MAIN OIL ............ 9-46 ,9-83 
SEALS, VALVE SPRINGS AND OIL ......... 9-31 
SEAT ADJUSTER/MOTORS, 

POWER dick dg payacee teueees 8R-1,8R-2,8R-3 
SEAT BELT INDICATOR WARNING LAMP; 

8W-40 INSTRUMENT CLUSTER (LH) .. . 8W-40-2 
SEAT BELT INDICATOR WARNING LAMP; 

8W-40 INSTRUMENT CLUSTER (RHD) . . 8W-40-3 
SEAT BELT REMINDER LAMP. ....... 8E-13,8E-5 
SEAT BELT SWITCH, DRIVER'S ...... 8U-2,8U-3 


SEAL BUUKEL weacidiun eaeeeaues adie 23-53 


SEAT CUSHION AND COVER, BUCKET 23-12 
SEAT CUSHION COVER, REAR .......... 23-13 
SEAL GUDMIONY REAR «<5 cae agce kena tne 23-54 
SEAT OPERATION, POWER ........... 8W-63-1 
SEAT PLATFORM, BUCKET ssseese reas 23-13 
DEAL PUWER oveiescocnieswa ese 8W-63-1 
SEAT SWITCH, POWER ......... 8R-1,8R-2,8R-3 


DEAL SYOIEM, POWER oi cvncuneaey waa : 
SEATBACK COVER AND FRAME, BUCKET .. 23-13 
SEATBACK COVER, REAR. .............. 23-14 
SEATBACK LATCH STRIKER AND 

DUMPEn: NEA a Atead anuy agile ways 23-14 


SEATBACK, REAR. sxentessvanvwe coves s 23-55 
OURS. veneer aces pe ie cee e anaes Zon ie 
SECOND BRAKE OVERHAUL ........... 21-265 
SECOND COAST BRAKE SERVO 

OVERHAUL: 3 covacwe bees cer deave awe 21-198 
SECTION IDENTIFICATION; 8W-01 

GENERAL INFORMATION (LH) ........ 8W-01-1 
SECTION IDENTIFICATION; 8W-01 

GENERAL INFORMATION (RHD)....... 8W-01-1 
SELECTION-ADDITIVES, COOLANT ......... 7-6 
SENDING UNIT, FUEL GAUGE ........ 14-4,14-7 
SENSE—PCM INPUT, IGNITION CIRCUIT . . 14-26 
SENSING CYCLING CLUTCH SWITCH, 

Fl iesteinad onstage otane haat 24-19,24-29,24-8 
SENSITIVE DEVICES, ELECTROSTATIC 

DISCHARGE (ESD) ................. 8W-01-5 
SENSOR, AMBIENT TEMPERATURE .. 8W-49-4 
SENSOR, BATTERY TEMPERATURE; 

8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-3 


SENSOR, BATTERY TEMPERATURE; 

8W-30 FUEL/IGNITION SYSTEMS 

WA  cchin oes dan een eae aa oe: 8W-30-3 
SENSOR, BATTERY TEMPERATURE; 

CHARGING SYSTEM........... 8C-2,8C-6,8C-8 
SENSOR, CAMSHAFT POSITION; 8W-30 


FUEL/IGNITION SYSTEMS (LH)........ 8W-30-3 
SENSOR, CAMSHAFT POSITION; 8W-30 
FUEL/IGNITION SYSTEMS (RHD) ...... 8W-30-3 


SENSOR, CAMSHAFT POSITION; FUEL 
SYSTEM 


SENSOR, CAMSHAFT POSITION; 
IGNITION SYSTEM... 2.0.2... 8D-14,8D-3,8D-8 
SENSOR, CRANKSHAFT POSITION; 


8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-3 
SENSOR, CRANKSHAFT POSITION; 

8W-30 FUEL/IGNITION SYSTEMS 

AUG) od attanwes cueae ae oodtune ase. W-30-3 
SENSOR, CRANKSHAFT POSITION; FUEL ? 

ihe be ate ee ea ae ated eae eae 4-4 
SENSOR, CRANKSHAFT POSITION; 

IGNITION SYSTEM ...........00.. 8D-14,8D-3 
SENSOR, DOWNSTREAM OXYGEN ....... 14-44 
SENSOR, ENGINE COOLANT 

TEMPERATURE; 8W-30 FUEL/IGNITION 

SYGIEMS (LE) ajecavehedsewhvaages -30-3 
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SENSOR, ENGINE COOLANT 
TEMPERATURE; 8W-30 FUEL/IGNITION 
SYSTEMS (RHD).............--- 00. 

SENSOR, ENGINE COOLANT 
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8W-30-3 


TEMPERATURE; FUEL SYSTEM..... 14-35,14-42 
SENSOR, ENGINE COOLANT 

TEMPERATURE; IGNITION 

DOLEN aa a4 6 ee eie men donee 8D-15,8D-4,8D-9 
SENOUR, FRONT WHEEL a¢enca.s92tenkes 0-37 
DENOUN, PER LEVEL scwesstuen paatecs 14-15 
SENSOR, INTAKE AIR TEMPERATURE; 

8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-4 
SENSOR, INTAKE AIR TEMPERATURE; 

8W-30 FUEL/IGNITION SYSTEMS 

ei pueew ee Gesu esey oan es 8W-30-4 


(RHD) 
SENSOR, INTAKE MANIFOLD AIR 


TEMPERATURE; FUEL SYSTEM..... 14-36,14-42 


SENSOR, INTAKE MANIFOLD AIR 


TEMPERATURE; IGNITION SYSTEM . 8D-15,8D-4, 
8D-9 


SENSOR, MANIFOLD ABSOLUTE 
PRESSURE; 8W-30 FUEL/IGNITION 


SYSTEMS (LH) .......0cccceeeeeeee W-30-4 
SENSOR, MANIFOLD ABSOLUTE 
PRESSURE; 8W-30 FUEL/IGNITION 
SYSTEMS (RHD).............. 000. gW-30-4 
SENSOR, MANIFOLD ABSOLUTE 
PRESSURE (MAP): FUEL SYSTEM ....... 14-38 
SENSOR, MANIFOLD ABSOLUTE 
PRESSURE (MAP); IGNITION 
SYSTEM... oo. ese e eee eee eeees 8D-15,8D-4 
SENSOR, MAP... .. see e eee e cece eee. “f 
SENSOR (02S)—PCM INPUT, HEATED 
OXYGEN... 0... cacecccccececcntauds 14-26 
SENSOR, REAR WHEEL SPEED ............ 5-38 
SENSOR REPLACEMENT, SPEED ........ 21-200 
SENSOR ROTOR-SPEEDOMETER DRIVE 
GEAR, SPEED ...........-. css eee ee 21-200 
SENSOR SUPPLY—PRIMARY, FIVE VOLT . . 14-24 
SENSOR SUPPLY—SECONDARY, FIVE 
VOLT .. oc cecccccccecececerecsedl 14-24 
SENSOR, TEMPERATURE ............... 8V-7 
SENSOR TEST, CRANKSHAFT POSITION 8D-7 
SENSOR TEST, MANIFOLD ABSOLUTE 
PRESSURE (MAP).............00e000- 14-34 
SENSOR TESTING, SPEED ............. 21-186 
SENSOR, THROTTLE POSITION: 8W-30 
FUEL/IGNITION SYSTEMS (LH)........ 8W-30-4 
SENSOR, THROTTLE POSITION; 8W-30 
FUEL/IGNITION SYSTEMS (RHD) cating 8W-30-4 
SENSOR, THROTTLE POSITION: 
IGNITION SYSTEM ........... 000. 8D-15,8D-4 
SENSOR (TPS) SERVICE, THROTTLE 
POSITION .........-- ce eeeeeeeeees 21-201 
SENSOR (TPS), THROTTLE 
piss seneese tae wan oe 14-37,14-38 
SENSOR (TPS) PM INPUT, THROTTLE 
POSITION «0... 0c cc ccc seve ceeeee ees 4-27 
SENSOR, UPSTREAM OXYGEN .......... 14-40 
SENSOR, VEHICLE SPEED; 8W-30 
FUEL/IGNITION SYSTEMS (LH)........ 8W-30-2 
SENSOR, VEHICLE SPEED; 8W-30 
FUEL/IGNITION SYSTEMS (RHD) ...... 8W-30-2 
SENSOR, VEHICLE SPEED; FUEL 
SYSTEM «0... cece cece ccc ee es 14-36,14-42 
SENSOR, VEHICLE SPEED; VEHICLE 
SPEED CONTROL SYSTEM ..... 8H-2,8H-5,8H-9 
SENSOR/INFLATOR ASSEMBLY, IMPACT... 8M-2 
SENSOR—PCM INPUT, BATTERY 
TEMPERATURE ............-.00eee0e. 14-24 
SENSOR—PCM INPUT, CAMSHAFT 
POSITION ...... 0. ccc cece eeeeeeeees 14-24 
SENSOR—PCM INPUT, CRANKSHAFT 
POSITION ........c-.csceveeeeeeees 14-25 
SENSOR—PCM INPUT, ENGINE 
COOLANT TEMPERATURE.............. 14-25 
SENSOR—PCM INPUT, FUEL LEVEL: ...... 14-24 
SENSOR—PCM INPUT, INTAKE 
MANIFOLD AIR TEMPERATURE.......... 14-26 
SENSOR—PCM INPUT, MANIFOLD 
ABSOLUTE PRESSURE (MAP)........... 14-27 
SENSOR—PCM INPUT, VEHICLE SPEED 
AND DISTANCE .................0000. 14-27 
SENSORS oo. eee cece cece ecee eee. 21-171 
SENSORS AND TONE WHEEL, WHEEL 
se cteean And weed eeu sieweeees 5-34 
SENSORS, CAMSHAFT AND 
CRANKSHAFT POSITION ............... 14-35 
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SENSORS, HEATED OXYGEN; 8W-30 

FUEL/IGNITION SYSTEMS (LH)........ 8W-30-3 
SENSORS, HEATED OXYGEN; 8W-30 

FUEL/IGNITION SYSTEMS (RHD)...... 8W-30-2 
SENSORS, HEATED OXYGEN (02S) _ ...... 14-35 
SENSORS, WHEEL SPEED; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES (LH) . . 8W-35-1 
SENSORS, WHEEL SPEED; 8W-35 

ALL-WHEEL ANTI-LOCK BRAKES 

Ab pee eee ents oes ue eek 328 ox 8W-35-1 
SENTINEL HEADLAMP DELAY 
Sp ga e Peep atene a 8L-17,8L-1 
SERVO CADUR. <a40-0) he o56oecaaawed 8H-2,8H-8 
DMV; FRONT. -wixverdsbeene tenes see 21-144 
SERVO OVERHAUL, SECOND COAST 

DRAKE ccngucln 26 aude ew i toede nape ee 21-198 
SERVO PISTON, FRONT .............. 21-126 
SERVO PISTON REAR 42as'edacydenans 21-126 
DERVO REAM: <sewsoe eor'deeecaane <a ee 21-144 
SERVO, SPEED CONTROL ...... 8H-1,8H-6,8H-7 
SHACKLE BUSHING, LEAF SPRING ........ 
SHAFT AND CLUSTER GEAR, OUTPUT .. 21-61 
SHAFT ANGLE MEASUREMENT, 

PROPER uacaqest haw sows pakaded nares 3-5 
DOIN SOLE. seu aedived cee eee es ox 3-51 
SHAFT, FRONE PROPELLER cc ¢ecadubed en anf 
SHAFT, HUB BEARING AND AXLE ......... 3-21 
SHAFT OIL SEAL REPLACEMENT, INNER 

Pe ae ok ins s iae Rees eae. ia Wie eet 3-26 
SHAT CUI UL whiheweaescdae em heeese & 21-64 
SHAFT OVERHAUL, MANUAL VALVE ..... 21-239 
DHAT I, PILMAN: occcsneriaive eeae du wes 19-13 
SHAFT, PLANETARY GEAR TRAIN/ 

(OU catan sad heeh eee caine bands a 21-134 
SHAFT, PLANETARY/BRAKE PACK/ 

QU PO icon ae oe dakota ge ode ate ee 21-268 
SHAFT, PROPELLER ei cevevancivnedves 3-13 
SHAFT, RACK PISTON AND WORM ....... 19-17 


SHAFT REAR BEARING—TYPICAL, 
OUTE= Se epee en. ae pee. 21-97 


NAR everett ee Ee oes eer eeacs a at S77 
SHAFT REMOVAL, PINION GEAR. .......... o-19 
SHAFT SEAL AND BEARING, AXLE. ........ 3-52 
SHAFT, SEAL AND BEARING SERVICE, 
PE 402 cue poehueAaeees years anaes 3-71 
a SEAL REPLACEMENT, MANUAL me 
elet bettie ese eae aaees -195 
SHAFT SEAL REPLACEMENT, PINION ...... 3-50 
SHAFT SEALS AND BEARING, PITMAN - 19-19 
SHAFT SEALS (IN VEHICLE), PITMAN algnle 


SHAFT SUPPORT, OIL PUMP AND 
MEAG ON oss ade pad ecg Kees 21-126,21-145 


SHAFT—CARDAN U-JOINT, AXLE ......... -29 
SHAFTS AND U-JOINTS, PROPELLER ..... 3-13 
DHA OP HOPELDEN 2 pie aeenad wade ences 3-1 
SHIELDS, EXHAUST HEAT ............... us 2 


SHIFT CABLE ADJUSTMENT 

SHIFT INTERLOCK; 8W-31 
eee CONTROL SYSTEM 
L 


sibey oiciad demain witien decent W-31-1 
SHIT INTERLOCK; 8W-31 

TRANSMISSION CONTROL SYSTEM 

(:1s 0) gW-31-1 
SHIFT LEVER 2.0.0... cece even. 24-292,21-314 
SHIFT LEVER POSITIONS, 

TRANSMISSION RANGES ............. 21-170 
SHIFT LINKAGE ADJUSTMENT... 21-309,21-337 
SHIFT MECHANISM... .. 0... ccc cece ee. 21-10 
SHIFT PATTERN .........0cccceeeeeee ee 21-1 
SHIFT PATTERN, TRANSMISSION ........ 21-37 
SHIFT RAILAND FORK ................ 21-54 
SHIFTER/IGNITION INTERLOCK ......... 8D-21 
SHIFTING, HARD ...............0. 21-38,21-4 
SHIFTING TEST, MANUAL ............. 21-180 
SHIM PACK MEASUREMENT AND 

ADJUSTMENT, DIFFERENTIAL ............ 3-33 
SHOCK ABSORBER ...............-. 2-14,2-7 
SHOCK ABSORBER DIAGNOSIS, SPRING ...2-14 
SHOCK DIAGNOSIS ............ 00000 ee 2-6 
SHOCK DIAGNOSIS, SPRING ............ 2-13 
SHOULDER BELT/BUCKLE, FRONT ....... 23-51 
SHOULDER/LAP BELT/BUCKLE, REAR ..... 23-52 
SHUT DOWN (ASD) RELAY, AUTOMATIC; 

8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-2 


SHUT DOWN (ASD) RELAY, AUTOMATIC; 
8W-30 FUEL/IGNITION SYSTEMS 
5) 2 ee ee eee 8W-30-2 
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SHUTDOWN so RELAY, AUTOMATIC; 
FUE Dl OIEN p30sceccees tes eenese eds 14-37 


nat 


SHUTDOWN (ASD) RELAY, AUTOMATIC; 

IGNITION SYSTEM .cc2.co02 504 sa9 8 -13,8D-3 
SHUTDOWN (ASD) RELAY TEST, 

PUI OO snc ests neaeees ae tanee de 8D-4 
SHUTDOWN (ASD) RELAY—PCM INPUT, 

RUOWA Oss ccutantaceetesasesesens -24 


| 
SHUTDOWN (ASD) RELAY—PCM 
OUIPOL BUG oct taue dues eyeaes tae gee 14-28 
SIDE GEAR CLEARANCE MEASEREMEN? 


AND ADJUSTMENT ............. 0080008 3-86 
SIDE MABKER LAMP sustivcedaeeeiden 8L-15 
SIDE MARKER LAMP BULB_............. 8L-10 
SIDE MOLDING/CLADDING, BODY ....... 23-47 
SIDE VIEW MIRRORS 22 sus0 watawsdee ck 23-28 


SIGHT GLASS, REFRIGERANT 
SOI EW «eecceu peeps aaee ener 24-10,24-19 
SIGNAL INDICATOR LAMPS, TURN; 


8W-40 INSTRUMENT CLUSTER ew . 8BW-40-3 
SIGNAL INDICATOR LAMPS, TURN 
8W-40 INSTRUMENT CLUSTER (RHD) . . 8W-40-3 


SIGNAL INDICATOR LAMPS, TURN; 

INSTRUMENT PANEL SYSTEMS ..... 8E-13,8E-6 
SIGNAL INDICATOR LAMPS, TURN; 

TURN SIGNAL AND HAZARD WARNING 


Ce ee | 


TURN... occ ccc eee cceceeeeeeveees 8L-10 
SIGNAL LAMP, FRONT PARK/TURN....... 8L-14 
SIGNAL LAMPS, TURN. .............00-- BJ-2 
SIGNAL SYSTEM, TURN................0. BJ-1 
SIGNAL, TACHOMETER; 8W-30 

FUEL/IGNITION SYSTEMS (LH)... gW-30-5 
SIGNAL, TACHOMETER; 8W-30 

FUEL/IGNITION SYSTEMS (RHD) ...... BW-30-5 
SIGNAL/HAZARD WARNING SYSTEM, 

SIGNALS, TURN; 8W-52 TURN SIGNALS - 
SIGNALS, TURN; 8W-52 TURN SIGNALS 

a: Jpg swe ici tat ar ae aeeNe te ae: Gynatve: ah aCe oe a ek Woe 
SIGNAL/TAIL LAMP, BACK-UP/REAR 

TURN... cece ccc cceeeceeeceeteeeees L-15 
SIGNAL/TAIL LAMP BULB, BACK-UP/ 

REAR TURN..... 0... cece eceeeeeee ees ey 
SINGLE AND DOUBLE CARDAN JOINT ...... 3-13 
SINGLE CARDAN ...............eeeeeees 3-8 
SIZE AND RATINGS, BATTERY ........... 8A-2 
SKID PLATE, FRONT ...........-200000. 13-6 
SKID PLATE, FUEL TANK .............0-. 13-6 
SKID PLATE, TRANSFER CASE. ........... 13-6 
SLIP DIFFERENTIAL, LIMITED ............ 3-46 
SNAP DRIVELINE .............000. 3-17,3-45 
SOLENOID, DUTY CYCLE EVAP 

CANISTER PURGE: EMISSION 

CONTROL SYSTEMS ......... Peet 25-10 
SOLENOID, DUTY CYCLE EVAP 

CANISTER PURGE; FUEL SYSTEM ....... 14-39 
SOLENOID, DUTY CYCLE EVAP\PURGE; 

8W-30 FUEL/IGNITION SYSTEMS (LH) . . 8W-30-5 
SOLENOID, DUTY CYCLE EVAP\PURGE; 

8W-30 FUEL/IGNITION SYSTEMS 

(RHD) 2... eee eee ee ce evceee eee. gW-30-5 
SOLENOID, EVAP CANISTER PURGE ...... 25-13 
SOLENOID HARNESS ADAPTER SEAL... 21-192 


SOLENOID, TORQUE CONVERTER 

CLUTCH (TCC); 8W-30 FUEL/IGNITION 

SYSTEMS (LH) ............00eeeees 8W-30-5 
SOLENOID, TORQUE CONVERTER 

CLUTCH (TCC); 8W-31 TRANSMISSION 

CONTROL SYSTEM (LH)............. gW-31-1 
SOLENOID VALVE-PCM OUTPUT, DUTY 


CYGLE EVAP PURGE s avecavecasu ma and 4-29 
SOLENOIDS, TRANSMISSION VALVE 

DOOM ok ieaune soaeds haere 1-171,21-191 
SOLENOIDS—PCM OUTPUT, SPEED ver 
SOUND DAN tcc dsenessave tes yaad 8F-8 
SPACER BLOCKS—-TWO-DOOR 

VEHICLES, FRONT DOOR wccvccrces vows 23-40 
SPARE TIRE (TEMPORARY) ............. 22-2 
SPARK AT COIL, TESTING .............. 8D-4 
SPARK PLUG CABLE RESISTANCE ....... 8D-22 
SPARK PLUG CABLES ........ 8D-12,8D-3,8D-9 
SPARK PLUG CONDITIONS ............. 8D-10 
SPARK PLUGS. 242.025 eesues 8D-12,8D-22,8D-2 
DPERNE Sutagacks Suen ee aed , » OF-5,8F-7 
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SPEAKERS; 8W-47 AUDIO SYSTEM (LH) . 8W-47-1 
SPEAKERS; 8W-47 AUDIO SYSTEM 
(RHO) cdactunstunsacnnd mapas 8W-47-1 
SPEAKERS; AUDIO SYSTEMS ............ 8F-2 
SPECIAL, JOULS “stach0¢eeee tous ayes 14-44 
SPECIAL TOOLS—BODY  ....0.c050s0e05 23-68 
SPECIAL TOOLS—-SEATS .............. 23-15 
SPECIFICATIONS, 2.5L ENGINE ........... 9-50 
SPECIFICATIONS, 4.0L ENGINE ........... 9-90 
SPECIFICATIONS, FRAME TORQUE ....... 13-10 
SPECIFICATIONS, LUBRICANT ....... 3-42,3-69 
SPECIFICATIONS, LUBRICATION .......... 3-14 
SPECIFICATIONS, RUNQUT see e ewan canes 3-4 
See TORQUE; CHARGING a 
SPECIFICATIONS TORQUE; COOLING -_ 
SPECIFICATIONS, TORQUE; EMISSION 
CONTROL SYSTEMS ........0.0..0000. -14 
SPECIFICATIONS, TORQUE; EXHAUST 
SYSTEM AND INTAKE MANIFOLD......... 11-8 
SPECIFICATIONS, TORQUE; FUEL 
eee er rere eee 4-18,14-43 
SPECIFICATIONS, TORQUE; IGNITION 
OVO EN toe vityeced one taes ee ee uecue D-22 
SPECIFICATIONS, TORQUE; 
ANTRODUGTION wes ica fo neee da ven eden 0-9 
SPECIFICATIONS, TORQUE; VEHICLE 
SPEED CONTROL SYSTEM.............. 8H-9 
SPECIFICATIONS, VEC! LABEL; FUEL 
OPE. anew Bae fae ce aa ee wee -18,14-43 
SPECIFICATIONS, VEC! LABEL; IGNITION 
EN otetade veiseuediieseensaes D-21 
SPEED AND DISTANCE SENSOR—PCM 
INPUT, VEAICUE «canny o<aig eae ee ag 14-27 
SPEED CONTROL DIAGNOSTIC TROUBLE 
CODES nny ukng Goad oh2 betes bene os 8H-5 


ee ee we 


SPEED CONTROL ELECTRICAL TEST 8H-5 
8H-1,8H-6,8H-7 


SPEED CONTROL SERVO... 
SPEED CONTROL SOLENOIDS—PCM 

OU Pena toe bean de ase eres eee 
SPEED CONTROL SWITCH 
SPEED CONTROL SWITCH—PCM INPUT’ 414 07 
SPEED CONTROL, VEHICLE; 8W-33 

VEHICLE SPEED CONTROL (LH)....... 8W-33-1 
SPEED CONTROL, VEHICLE; 8W-33 

VEHICLE SPEED CONTROL (RHD) ..... 8W-33-1 


SPEED KNOCK, LOW ce pci cueeee oe 3-17,3-45 
SPEED SENSOR, REAR WHEEL ............ 5-38 
SPEED SENSOR REPLACEMENT ........ 21-200 


SPEED SENSOR ROTOR-SPEEDOMETER 
DRWE GEAR «vex siwewsn scene ties 21-200 


SPEED SENSOR TESTING susiwresand es 21-186 
SPEED SENSOR, VEHICLE; 8W-30 

FUEL/IGNITION SYSTEMS Ve begee ee , BW-30-2 
SPEED SENSOR, VEHICLE; 8W-30 

FUEL/IGNITION SYSTEMS (RHD) ...... 8W-30-2 
SPEED SENSOR, VEHICLE; FUEL 

OVOTEN wieyavteensee atoreendd 14-36,14-42 


SPEED SENSOR, VEHICLE; VEHICLE 
SPEED CONTROL SYSTEM ..... 8H-2,8H-5,8H-9 
SPEED SENSORS AND TONE WHEEL, 


WHEEL... . 0... ccc ee cesseeveeeeeees 5-34 
SPEED SENSORS, WHEEL; 8W-35 
“ALL-WHEEL ANTI-LOCK BRAKES (LH) . . 8W-35-1 
SPEED SENSORS, WHEEL; 8W-35 
ALL-WHEEL ANTI-LOCK BRAKES 
(210) W-35-1 
SPEED TEST ANALYSIS, STALL ......... 21-182 
SPEEDOMETER; 8W-40 INSTRUMENT 
- CLUSTER (LH). 0.0.0.0... cece 8W-40-1 
SPEEDOMETER; 8W-40 INSTRUMENT 
CLUSTER (RHD) ........... 0.0000 e. gW-40-1 
SPEEDOMETER SERVICE ............... 21-95 
SPEEDOMETER/ODOMETER ......... 8E-4,8E-8 
SPLICE LOCATIONS; 8W-01 GENERAL 
INFORMATION (LH) ............-00. W-01-2 
SPLICE LOCATIONS; 8W-01 GENERAL 
INFORMATION (RHD) ............06. RIE 
SPLICE LOCATIONS; 8W-95 SPLICE 
LOCATIONS (LH).........ee. cee e eee gW-95-1 
SPLICE LOCATIONS: 8W-95 SPLICE 
LOCATIONS (RHD) ...............-. BW-95-1 
SPOOL VALVE oo... e cece ee eeee seve ees 19-16 


SPRING AND SHACKLE BUSHING, LEAF .... 2-15 
SPRING AND SHOCK ABSORBER 
DIRGNO SS) incavecveturtetielauetaes 2-14 
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SPRING. OU: swiees cersde tees urea dood 2-7 
SPRING LEAD. Side 25440 bis baiee Sexe ees 2-14 
SPRING, VALVE STEM SEAL ............. 9-71 


SPRINGS, ACCUMULATOR PISTONS _ . 
SPRINGS, ADJUSTMENT AT AXLE WITH 
LEA ha depcaat ice ae eae nee eee nea 3-13 


SPRINGS AND OIL SEALS, VALVE ........ 9-31 
SPRINGS, VALVES AND VALVE ....... 9-34,9-73 
SPROCKETS, TIMING CHAIN ......... 9-37,9-75 
SIABILIZER BAR . sci cusses eesceusews 2-14,2-9 
STALL SPEED TEST ANALYSIS ......... 21-182 
DIALL PEO DANALVGlS .2xisctiewk ene as 21-81 
SIAL Heol, CONVERICR ccc srere caverns 21-80 
STALL TEST, TORQUE CONVERTER... 21-182 
STANDARD DIFFERENTIAL .............. 3-53 
STANDARD SERVICE INFORMATION ........ 9-4 
SIAR! Tool, FAILURE TO: fo<essorees dies 8D-5 
DIAALE x90 covet soto nue een ees 8B-2,8B-7 
STARTER NOISE - 2.5L ENGINE .......... 8B-7 
SIARIER RELAY ows e wens nga tad eens 8B-2,8B-8 
STARTING PROCEDURE, JUMP ............ 
STARTING SYSTEM; 8W-21 STARTING 

SIOTENM ALD) y 14 satuut we «eames -21-1 
STARTING SYSTEM; STARTING 


DO lo stanod ees tee 8B-1,8B-2,8B-9 
STARTING SYSTEM—AUTOMATIC 


TRANSMISSIONS sc:2544 05 cee ees 8W-21-1 
STARTING SYSTEM—MANUAL 

TRANSMISSION: i554 eee caw red enews 8W-21-1 
STARTING, TOWING AND HOISTING, 

VOM cea cp Sagi daene et nue na enie 0-8 
STATE DISPLAY TEST MQUE ass cuseeene ns 
STATIONARY GLASS .............. 23-11,23-4 
STATIONARY WINDOW GLASS, REAR ag 


DOOR 
STATOR CLUTCH INSPECTION, TORQUE 


OC see weer ee dg Sa 21-186 
STEERING AND VEHICLE LEAD, LOOSE .... 19-4 
STEERING Sot Ue ieee eer, oe oe, ee -23,19-24 
STEERING AMEE C Daw ee eae De: N9-2 
pe sa ah) ths) oF) ale dllleg png pera 19-13,19-20 


STEERING GEAR LEAKAGE DIAGNOSIS, 

POWER 
STEERING GEAR, POWER 
STEERING KNUCKLE .............0 00000. 2- 8 
STEERING KNUCKLE AND BALL sae os 3-22 


STEERING LINKAGE sau tcaraanden 19-30 
SILCRING NOISE. 2veseveavwsavanmaan’ 40-2 
DLECAING TOWER , wees oni va ucdenaned es 11 
STEERING PRESSURE SWITCH, POWER; 

8W-30 FUEL/IGNITION SYSTEMS (LH) . . 8W-30-4 
STEERING PRESSURE SWITCH, POWER; 

FUEL OVOLON ay.5u2 5 cua dewwe ee aweas 4-36 
STEERING PRESSURE SWITCH—2.5L 

ENGINE, POWER cticncesena nuns dedacy 14-40 


STEERING PRESSURE SWITCH—PCM 
INPUT POWER pice cases yu ee sea dys dod 

STEERING PUMP, POWER 

aS PUMP PRESSURE TEST, 


Ce ee 


POWER wig eas dtm Secahoneae SoMndn es 19-6 
SIESHING OLOIEWK os'vet dew cee cere aeies 19-1 
STEERING SYSTEM DIAGNOSIS CHARTS, 

COVE oa ot ios ou eee Ue eee eee .. 19-4 
STEERING SYSTEM DIAGNOSIS, 

DU OP ENG las occ aukiee du eeeeus ie Seeks 2-3 
STEM SEAL AND SPRING, VALVE ......... 9-71 
SUCKING, BINDING scoccegeiopeews oe aes 19-4 
STOP LAMP (CHMSL) BULB, CENTER 

HIGH MOUNTED 0 iscetowsa enema as 8L-12 
STOP LAMP RELAY; 8W-54 TRAILER 

TOW ALA wcuse ne tened st aes ayarced W-54-1 
STOP LAMP RELAY; 8W-54 TRAILER 

TOWARD) xis cacun en cet ebe ees Bass 8W-54-1 


STOP LAMP SWITCH; BRAKES _ . 5-14,5-27,5-2,5-9 
STOP LAMP SWITCH; VEHICLE SPEED 


CONTROL SYSTEM ........... 8H-1,8H-6,8H-8 
STOP LAMP SWITCH INPUT; 8W-30 
FUEL/IGNITION SYSTEMS (LH)........ 8W-30-4 


STOP LAMP SWITCH INPUT; 8W-35 
ALL-WHEEL ANTI-LOCK BRAKES (LH) 
STOP LAMP SWITCH INPUT; 8W-35 
ALL-WHEEL ANTI-LOCK BRAKES 
Ee xo date get «ees eee 8W-35-2 
STOP LAMPS AND CHMSL LAMPS; 
8W-51 REAR LIGHTING (Lh) 


.. 8W-35-2 
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STOP LAMPS AND CHMSL LAMPS; 
8W-51 REAR LIGHTING (RHD)........ 8W-51-1 
STORAGE BIN, GARAGE DOOR OPENER ve 8V-2 


STORAGE BIN, SUNGLASSES. ........ 8V-2,8V-7 
STRAINER, FUEL PUMP INLET .......... 14-15 
DIMENGINSTAOIENER. voveheug eaage oo 84 0-6 


STRIKER AND BUMPER, REAR 
DEAL BACK LAIGH . ive attend eeanede een 23-14 


STRIKER, FRONT DOOR LATCH ......... 23-36 
SIRIKER, HOUD LAIGH  svss«vxencae aes 23-23 
S RIKER, LIFIGATE LAIGH o¢csaeccecaes 23-63 
STRIKER, REAR DOOR LATCH ........... 23-44 
S RIKER, SAFETY LATCH ic nasa eueeass 23-24 
ST RIPES/DEGALS. BODY) vscuevieyausaca 23-26 
STUD, LIFTGATE SUPPORT ROD BALL 23-61 


STUDS, STEERING KNUCKLE AND BALL... . 3-22 


STUDS, WHEEL MOUNTING ............. 2-10 
SUN GEAR AND NO. 1 ONE-WAY 

CLUTCH OVERHAUL 242400 sacnes erie 21-263 
SUNGLASSES STORAGE BIN ........ 8V-2,8V-7 
SUNVISURO: 2 ocu divaeenndgareeeed eres 23-58 
SUPPLY TESL VAGUUM. 2 e352c4ansaags 8H-6 
SUPPLY—PRIMARY, FIVE VOLT SENSOR 14-24 
SUPPLY—SECONDARY, FIVE VOLT 

SEND Ni a iuadeengebnes ass cienee ss 14-24 
SUPPORT BRACKET, REARVIEW MIRROR 23-57 


SUPPORT CROSSMEMBER, RADIATOR — ... 23-20 
SUPPORT, OIL PUMP AND REACTION 

DHAL ssacinve setae Gre aoe 21-126,21-145 
SUPPORT OVERHAUL, OVERDRIVE 


re 21-248 
SUPPORT, OVERRUNNING CLUTCH/LOW- 
REVERSE DRUM/REAR «45 2.22ss09 oe 21-144 
SUPPORT PLATE, BRAKE <5 ccs seweweeev ns oe! 
SUPPORT ROD BALL STUD, LIFTGATE 23-61 
SUPPORT ROD CYLINDER, LIFTGATE ..... 23-61 
SUPPRESSION, RADIO NOISE ............ 8F-2 
SURFACE TOUCH-UP, PAINTED .........u. 23-2 
SURFACE TOWING, FLAT ................ 0-11 
SUSPENSION AND STEERING SYSTEM 
DIAG NOS Oca ene tines a tatidadebers 2-3 
SUSPENSION ARM, LOWER .............. 2-8 
SUSPENSION ARM, UPPER .............. 2-8 
SUSPENSION COMPONENT .............. 2-13 
SUSPENSION COMPONENTS ............. 2-6 
SUSPENSION, FAON) o4ecsdeuveuee ea 2-12,2-6 
DUSPENOION, REAR. sais ecdadeeeen gene 2-13 
SWITCH, ACCELERATION ........... 5-34,5-39 
SWITCH AND KEY CYLINDER, IGNITION 8D-19 


SWITCH AND KEY LOCK CYLINDER, 
IGNITION 2 2ac9 344m pe ea eae ah en Gad 8D-4 
SWITCH AND i LOCATIONS, 


TRANS OSION 2c ssuwes eeeede eee eae 1-37 
SWITCH, BLOWER MOTOR .... 24-17,24-34,24-7 
SWITCH, DEFOGGER .......... 8N-1,8N-2,8N-4 
SWITCH, DRIVER’S DOOR JAMB ..... ‘8U-1,8U-2 
SWITCH, DRIVER’S SEAT BELT ...... 8U-2,8U-3 
OWITGH. EXTENDED IDLE - ic ecava nas 8W-30-5 
SWITCH, FIN SENSING CYCLING 

CEU Glian ese seteots5e 24-19,24-29,24-8 


SWITCH, FOUR-WHEEL DRIVE (4WD): 
gW-31 TRANSMISSION CONTROL 
SYSTEM (LH) 

SWITCH, FOUR-WHEEL DRIVE (4WD); 
8W-31 TRANSMISSION CONTROL 
SYSTEM (RHD)...........00eeeeee: gW-31-1 

SWITCH, FOUR-WHEEL DRIVE (4WD): 


8W-40 INSTRUMENT CLUSTER (LH) .. . 8W-40-3 
SWITCH, FOUR-WHEEL DRIVE (4WD); = 

8W-40 INSTRUMENT CLUSTER (RHD) . . 8W-40-3 
SWITCH, HEADLAMP; CHIME/BUZZER . 

WARNING SYSTEMS ............-. 8U-1,8U-3 
SWITCH, HEADLAMP; INSTRUMENT 

PANEL SYSTEMS.................000. 8E-17 
SWIG. HUAN, cawecwstay ina a6 8G-1,8G-2,8G-3 
SWITCH, IGNITION; 8W-30 FUEL/ 

IGNITION SYSTEMS (LH) ....... tae. BW-30-1 
SWITCH, IGNITION; 8W-30 FUEL/ | 

IGNITION SYSTEMS (RHD)........... 8W-30-1 
SWITCH, IGNITION; STEERING .......... 19-24 
SWITCH, IGNITION KEY-IN 2.2... 0... 8U-1,8U-2 


SWITCH INPUT, STOP LAMP; 8W-30  ~ 
FUEL/IGNITION SYSTEMS (LH)........ 8W-30-4 

SWITCH INPUT, STOP LAMP; 8W-35 
ALL-WHEEL ANTI-LOCK BRAKES (LH) . 

SWITCH INPUT, STOP LAMP; 8W-35 
ALL-WHEEL ANTI-LOCK BRAKES 
UNG) sae teks huege tween ea see eeae 8W-35-2 


. 8W-35-2 
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SWITCH KEY-IN HALO LAMP, IGNITION; 

8W-44 INTERIOR LIGHTING (LH)...... BW-44-1 
SWITCH KEY-IN HALO LAMP, IGNITION: 

gW-44 INTERIOR LIGHTING (RHD) .... 8W-44-1 
SWITCH, LOW/HIGH PRESSURE 

CUT-OFF .............00: oo eee 24-19,24-8 


SWITCH, MULTI-FUNCTION .......... 8J-2,83-3 
SWITCH, PARK/NEUTRAL POSITION; | 
8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-4 
SWITCH, PARK/NEUTRAL POSITION; 
8W-30 FUEL/IGNITION SYSTEMS 
eT Tete ee ee eee 8W-30-4 


-(RHD) 

SWITCH, PARK/NEUTRAL POSITION; 
TRANSMISSION AND TRANSFER 
UAOE +a hicvoesneuy 21-186,21-190,21-76, 21-95 

SWITCH, POWER LOCK 


snares BP-1,8P-2,8P-9 
SWITCH, POWER MIRROR ........... 81-1,81-4 
SWITCH, POWER SEAT ........ 8R-1,8R-2,8R-3 


SWITCH, POWER STEERING PRESSURE; 
8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-4 
SWITCH, POWER STEERING PRESSURE; 
PURE ON emacs cates esse es emres 14-36 


SWITCH, POWER WINDOW ...... 85-1,85-2,85-7 
SWITCH, SPEED CONTROL ..... 8H-1,8H-5,8H-7 
SWITCH, STOP LAMP; 

DRAKES. cx sievgevesceohonas 9714,5-27,5-2,9-9 


SWITCH, STOP LAMP; VEHICLE ae 


CONTROL SYSTEM ........... H-6,8H-8 
SWITCH TEST, EXTENDED IDLE ......... 14-3 
SWITCHES, CHIME/BUZZER WARNING 

DVO CN) siiveneseuenace sees mrranee 8U-3 
SWITCHES, WIPER AND 

Seed bee ae ae ewes 8K-2,8K-6,8K-9 


~ WASH 
SWITCH—2.5L ENGINE, POWER 
SIEERING PREGOURE ee 54 cuca b ae va eees 14-40 
SWITCH—PCM INPUT, BRAKE 
SWITCH—PCM INPUT, EXTENDED IDLE 
SWITCH—PCM INPUT, POWER 
OTEERING PRESOURE vex suueencdes bas 14-27 


SWITCH—PCM INPUT, SPEED CONTROL 14-27 
SWITCH—PCM INPUT, TRANSMISSION 

PARRNEU BAba city seebebew etaes aes 14-27 
SO UMIBOL: cuca dopctruten pebcoutee oa ace aan 4 8W-01-3 
SYMBOLS, INTERNATIONAL .............. 0-1 
SYMBOLS, INTERNATIONAL CONTROL 

AND DISPURY snc cawaton bagi ene cede 0-3 
SYMBOLS, INTERNATIONAL VEHICLE 

CONTROL AND DISPLAY..............0.. 0-3 
SYNCHRO ASSEMBLY, FIFTH GEAR ...... 21-48 
OYOIRV, AIRBAG. Jo fs dense psou yates 8M-2 
SIOIEN AUDIO: . agua cntvnes es Semeeee ee 8F-3 
SYSTEM, BASE BRAKE ............... 5-1,9-6 
SYSTEM, BLEEDING ABS BRAKE ......... 9-35 
SYOIEM BRAKC: 204 ccoge rian da eei ean 0-2 
SYSTEM CAPACITIES, COOLING .......... 7-40 
SYSTEM CHARGE, REFRIGERANT ........ 24-21 


SYSTEM, CHARGING; 8W-20 CHARGING 
Olio EW LE) cacecawes sea kee eee 8W-20-1 
SYSTEM, CHARGING; 8W-20 CHARGING 


SYSTEM (RHD)... 0.0.00. 0c cece cee. -20-1 
SYSTEM, CHARGING; CHARGING 

SYSTEM . 00... ose cece ccc cceeeeeeeee. 8C-2 
SYSTEM CLEANING, COOLING ........... 7-39 
SYSTEM COMPONENTS, COOLING ......... 7-2 


SYSTEM, COOLANT RESERVE/ 
OVEIEUOV tacretewtcactweny eater ees 7-3 


SYSTEM COOLANT ROUTING ............. 7-2 
SY OVEN, GOULING | steer nccteses cat 41,7-2 
SYSTEM, CRANKCASE VENTILATION ..... fag 7 
SYSTEM DESCRIPTION 2... ...2..-005aes 20-1 
SOLE DIAGNOOS .. 60a puees cence eta 14-23 
SYSTEM DIAGNOSIS CHARTS, POWER 

CREO gicvecduande tetas reese ayes 19-4 
SYSTEM DIAGNOSIS, COOLING .......... 7-14 
SYSTEM DIAGNOSIS, EXHAUST .......... 11-2 
SYSTEM DIAGNOSIS, peer enol AND 

Sis) eee eee ee eee eee eS eee 2-3 
SYSTEM, DRAINING AND FILLING 

COOLING 20. ccc cece cece le ence cues 7-24 
SYSTEM EVACUATE, REFRIGERANT ...... 24-21 


SYSTEM, EVAPORATION (EVAP) 

CONTAUL. «ci eice brute seuese eee as 20-10 
SYSTEM, EXHAUST 
SYSTEM FANS, COOLING 
SYSTEM FOR LEAKS, TESTING COOLING 307-20 


SYSTEM, FUEL DELIVERY ..... mewdteeeet 14-3 
SYSTEM, FUEL INJECTION ............. 14-19 
SYSTEM, HAZARD WARNING ............ 8J-1 


Description Group-Page 
SYSTEM HOSES, COOLING ...:....... 7-39,7-6 
SYSTEM, HYDRAULIC... 04444520034. 21-174 
SYSTEM, HYDRAULIC CONTROL ......... 21-74 
SYSTEM, IGNITION... oe ee 8D-1 


SYSTEM INDICATOR LAMP, CHARGING . 8W-40-3 
SYSTEM LAMP, ANTI-LOCK BRAKE  8E-4,8E-9 
SYSTEM LEAKS, REFRIGERANT ......... 24-20 
SYSTEM, LUBRICATION ............ 9-16,9-55 
DYO EN MEIINIG scree eessd ciaetaaesy is Q-7 
SYSTEM OPERATION, CHARGING ......... 8C-1 


SYSTEM, POWER LOCK/REMOTE 
KEY ceoo ENT! enavcde gas cebenwaeda ad 8P-2 


SYSTEM, POWER MIRROR .............. 81-1 
SYOIEM, POWER SEAT ccs cesantunades 8R-1 
SYSTEM, POWER WINDOW. ............. 8S-1 
mYOreN PREGOURE,. FUEL nassau dusens 14-18 
SYSTEM PRESSURE RELEASE | 

PROGEDURE—2.5L ENGINE, FUEL «2. <nexs 14-9 
SYSTEM PRESSURE RELEASE 

PROCEDURE-4.0L ENGINE, FUEL......... 14-9 
SYSTEM, REAR WINDOW DEFOGGER_...... 8N-1 
SYSTEM, REAR WIPER; 8W-53 WIPERS ; 
ST RHD) REAR WIPER; 8W-53 WIPERS oe 
SYSTEM, REAR WIPER AND WASHER ..... 8K-1 
DY OENM RELAYS; ROO “sisi ieee ganndae es 9-35 


SYSTEM RESISTANCE TESTS, CHARGING... . 8C-3 
SYSTEM SERVICE EQUIPMENT, 

REP AIGERAN x 0q'sta wer 4 so0 end a Seen 24-9 
SYSTEM SERVICE PORTS, REFRIGERANT  .. 24-9 
SYSTEM SIGHT GLASS, 

NEF MOERAN | 22 tub epe tates ss dws 24-10,24-19 
SYSTEM, STARTING; 8W-21 STARTING 

SYSTEM (RHD 
SYSTEM, STARTING; STARTING 

OO ga a a 8B-1,8B-2,8B-9 
SYSTERR SECT Cee eee ......: 19-1 
SYSTEM SWITCHES, CHIME/BUZZER 

WARBIRG= &.8.@ DEPaD & BG pee. . 8U-3 
SYSTEM TEST, ON-BOARD DIAGNOSTIC... 8C-6 
SYSTEM, TURN SIGNAL 
SYSTEM, TURN SIGNAL/HAZARD 

WARNING 40. cacetingecdaaecsuebes Kaas 8J-2 


SYO EW, VAGUUM. sc2 seem stay 4555 wice 24-1 
SYSTEM WARNING LAMP, CHARGING 8W-40-2 
SYSTEM, WINDSHIELD WASHER ......... 8K-1 
SYSTEM, WINDSHIELD WIPER ........... 8K-1 
SYSTEM—AUTOMATIC 

TRANSMISSIONS, STARTING ......... 8W-21-1 
SYSTEM—MANUAL TRANSMISSION, 

AGG. 4s siete an ae ecka pote oes 8W-21-1 
DOING, GANIP - ciussntanecedeewaw eos 8L-17 
SYSTEMS, MONITORED ................ 20-/ 
OYOIEW OS, WASHER sceccaeanee pag peas 8K-5 
SYSTEMS, WIPER ..........00ceee sees 8K-4 
TORQUE CHART  vcuus ne exes ean ceed 5-39 
TABLE CONTINUED, DIAGNOSIS ........ 21-185 
TABLE, DIAGNOSIS ...... ee. 21-184 


TACHOMETER; 8W-40 INSTRUMENT 
CLUSTER ALN) o1sceesessesaeaeores 8W-40-1 
TACHOMETER; 8W-40 INSTRUMENT 


CLUSTER (RHO) 624-44 aac nutes g eauas 8W-40-1 
TACHOMETER; INSTRUMENT PANEL 

DIEM: daw asiee da peas ea eniewe 8E-4,8E-8 
TACHOMETER SIGNAL; 8W-30 

FUEL/IGNITION SYSTEMS (LH)........ 8W-30-5 
TACHOMETER SIGNAL; 8W-30 

FUEL/IGNITION SYSTEMS (RHD) ...... 8W-30-5 
TACHOMETER—PCM OUTPUT .......... 14-30 
TAIL LAMPS AND REAR LICENSE PLATE 

LAMPS; 8W-51 REAR LIGHTING (LH) . . 8W-51-1 


TAIL LAMPS AND REAR LICENSE PLATE 
LAMPS; 8W-51 REAR LIGHTING (RHD) . 8W-51-1 


TAILPIPE, MUFFLER AND EXHAUST ....... 11-4 
TARE QUIS. cee cecaedeeacssn se tues 8W-01-3 
TANK CAPACITY, FUEL: ww... 14-18 
TANK, COOLANT RESERVE .............. i-2f 
TANK FILLER TUBE CAP, FUEL; : 

EMISSION CONTROL SYSTEMS ... . 25-11,25-14 
TANK FILLER TUBE CAP, FUEL; FUEL 

DVO EM cewbantt ee dtedine de anes sobun 14-5 
TANG ORG poacher neens enews 14-16,14-5 
TANK SKID PLATE, FUEL ................ 13-6 
TAPPETS, HYDRAULIC ......... 9-34, 9-74,9-88 
TC-SERIES PUMP RESERVOIR ........... 12-6 
TEETH CONTACT PATTERN ANALYSIS, 

PYG Ra aa tuen othe cue t aad erent 3-87 
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TEMPERATURE CONTROL CABLE ........ 24-33 

TEMPERATURE GAUGE, COOLANT 

TEMPERATURE GAUGE, ENGINE 
GOOLE ey crue aoe cies dn emsewaes 8W-40-2 


TEMPERATURE SENSOR ................ BV-7 
TEMPERATURE SENSOR, AMBIENT " gW-49-1 
TEMPERATURE SENSOR, BATTERY; 
8W-30 FUEL/IGNITION SYSTEMS (LH) . . 8W-30-3 
TEMPERATURE SENSOR, BATTERY: , 
8W-30 FUEL/IGNITION SYSTEMS | 
(RHD) oo. ce ccc cccce ve ccese cee eees 8W-30-3 
TEMPERATURE SENSOR, BATTERY; 
CHARGING SYSTEM..........- C-2,8C-6,8C-8 
TEMPERATURE SENSOR, ENGINE 
COOLANT: 8W-30 FUEL/IGNITION 
SYSTEMS (LH)... 2. cccecceseeeee W-30-3 
TEMPERATURE SENSOR, ENGINE 
COOLANT: 8W-30 FUEL/IGNITION 
SYSTEMS (RHD).............-00. _, 8W-30-3 
TEMPERATURE SENSOR, ENGINE 
COOLANT: FUEL SYSTEM ......... 14-35,14-42 


TEMPERATURE SENSOR, ENGINE 
COOLANT; IGNITION SYSTEM . . 8D-15,8D-4,8D-9 
TEMPERATURE SENSOR, INTAKE AIR; 


8W-30 FUEL/IGNITION SYSTEMS (LH). . 8W-30-4 
TEMPERATURE SENSOR, INTAKE AIR; 
8W-30 FUEL/IGNITION SYSTEMS 
Te a ee 8W-30-4 


RHD) 
TEMPERATURE SENSOR, INTAKE 
MANIFOLD AIR; FUEL SYSTEM..... 14-36,14-42 
TEMPERATURE SENSOR, INTAKE 
MANIFOLD AIR; IGNITION | . 
SYSTEM... occ cece cee eeees 8D-15,3D-4,8D-9 
TEMPERATURE SENSOR—PCM INPUT, 
BATTERY 


ee ee re eee 4-24 

TEMPERATURE SENSOR—PCM INPUT, 

ENGINE COOLANT . cscs ccsereceneccees 14-25 
TEMPERATURE SENSOR—PCM INPUT, 

INTAKE MANIFOLD AIR......-... 0.008. 14-26 
TEMPERATURE WARNING LAMP, 

COOLANT gwateeer st no52 ces .. 8E-10,8E-4 
TEMPERATURE WARNING LAMP, ENGINE 

COOLANT; 8W-40 INSTRUMENT 

GUUS TER ALA se¢s55esoese-dayers 8W-40-2 
TEMPERATURE WARNING LAMP, ENGINE 

COOLANT; 8W-40 INSTRUMENT 

CLUSTER a eet yucowsess sos 8W-40-2 
TENSION, BEL: ciexuhe sec capac 7-40,7-2,7-4 
TENSIONER, PARKING BRAKE CABLE ...... 5-29 
TERMINAL REPLACEMENT ........... “01-3 


TERMINAL REPLACEMENT, CONNECTOR . 8W-01-9 

TERMINAL/CONNECTOR REPAIR-MOLEX | 
CONINEG OO ny ais ones ts whew sees 8W-01-7 

TERMINAL/CONNECTOR REPAIR— 


THOMAS AND BETTS CONNECTORS ... 8W-01-8 
TEST ANALYSIS, PRESSURE ........... 21-181 
TEST-ANALYSIS, STALE cae ent Sa rays us 21-81 
TEST ANALYSIS, STALL SPEED ......... 21-182 
TEST ANALYSIS, TIME LAG ............ 21-183 
TEST, ANALYZING ROAD ............... 21-78 
TEST, AUTOMATIC SHUTDOWN (ASD) 

So. Serer cere errr Ts Sree tae was 8D-4 
TES), CHEV COIL, ..«:¢erheueaenacegaeed 8D-5 
TEST, COLD CRANKING ..... tees chodaes 8B-4 
Test, CONVERTER STALL. oo st eee tan vay 21°00 
TEST, CRANKSHAFT POSITION SENSOR _.. 8D-7 
TPol, CURRENT QUIPUT cscuas wan etc 8C-3 
TEST, CYLINDER COMBUSTION ta 

PRESOURE LEAKAGE fica to ae Pee hnades 9:9 
TEST, CYLINDER COMPRESSION 

PC OOUNE g44 a4 skuengouheunes aeand sate Oo 
TEST, EXTENDED IDLE SWITCH ......... 14-36 
TEST, FAILURE TO START ............... 8D-5 
Tes FUEL INVEGIOR cpu w nga satecaenss 4-7 
TEST, HYDRAULIC PRESSURE eae 180, 21-78 


TEST. HYDROMETER ............ 000-0 es BA-5 


TEST, IGNITION-OFF DRAW .... owen. 8A-8 
TEST INDICATOR, BUILT-IN ........... 00. 8A-5 
Tesh LOAD . .icniacasaah etl. s osntenes BA-7 
TEST, MANIFOLD ABSOLUTE PRESSURE 

(MAP) SENSOR..........:.00000. sees 14-34 
TEST, MANUAL SHIFTING ............. 21-180 
TEST, MASTER CYLINDER/POWER 

BOOSTER ... 0... . ccc ce eceeeeevev eee: 5-9 
TEST MODE, CIRCUIT ACTUATION ........ 25-2 
TEST MODE, STATE DISPLAY ............ 25-2 


TEST, ON-BOARD DIAGNOSTIC SYSTEM... 8C-6 
TEST, ON-BOARD DIAGNOSTICS ......... 8H-2 
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TEST, OPEN-CIRCUIT VOLTAGE ........... 8A-6 
TEST, POWER STEERING PUMP 

PRESSURE ........-cc ce ceee eee e eee 19-5 
TEST PROCEDURE .sonccavee eens e¥e an 21-182 
TESL ROAD. sccecug Peaeeeweetereeaies © 8H-2 
TEST, SPEED CONTROL ELECTRICAL ...... 8H-5 
TEST, VME LAG  sovietetueereweatsan 1-182 
TEST, TORQUE CONVERTER STALL ...... 21-182 
TEST, VAGUUN SUPPLY.  jeesectett ures ee 8H-6 


TESTING COOLING SYSTEM FOR LEAKS... 7-20 
TESTING FOR SPARK AT COIL ........... 8D-4 
TESTING RADIATOR CAPS, PRESSURE .... 7-23 
TESTING, ROAD 2 


TESTING, SPEED SENSOR ............. 21-186 
TESTING TRANSMISSION CLUTCH AND 
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TUBE CAP, FUEL TANK FILLER: VALVE BODY COMPONENTS, WARNING LAMP, ABS; 8W-35 — 
EMISSION CONTROL SYSTEMS .... 25-11,25-14 TRANSMISSION.................000- 21-174 ALL-WHEEL ANTI-LOCK BRAKES (LH) . . 8W-35-2 
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TURN RELAY, LEFT: 8W-54 TRAILER VALVE BODY, TRANSMISSION ......... 21-193 INSTRUMENT CLUSTER (LH)......... 8W-40-2 
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cast dcitehsade eine ub eee ae tees -52-1_ VALVES AND VALVE SPRINGS .......9-34,9-73 | WARNING LAMP. LOW FUEL; 8W-40 
TURN SIGNALS; 8W-52 TURN SIGNALS VANITY LAMP BULB, VISOR ............ 8L-13 INSTRUMENT CLUSTER (RHD)........ 8W-40-2 
ae vapeict testoate Bgl iow os teak irate es ana es w52-1 VANITY LAMP. VISOR ................. 8L-16 | WARNING LAMP, LOW FUEL; 
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U-JOINT, CARDAN ............cce eee eee 3-37 SYSTEM ... 0. ccc cece cece cee eeeeeees D-21 8W-40 INSTRUMENT CLUSTER (RHD) . . 8W-40-3 
UNBALANCE ...... cc ccc cece eee ee ee eee. 3-3. | VEHICLE CONTROL AND DISPLAY WARNING LAMP, LOW WASHER FLUID: 
UNDERHOOD LAMP; 8W-44 INTERIOR SYMBOLS, INTERNATIONAL .............. 0-3 8W-53 WIPERS (LH)................ 8W-53-1 
LIGHTING (LH) ...............0000- -44-{_ VEHICLE DIMENSIONS .................. 0-2 | WARNING LAMP, LOW WASHER FLUID; 
UNDERHOOD LAMP; 8W-44 INTERIOR VEHICLE EMISSION CONTROL 8W-53 WIPERS (RHD) .............. 8W-53-1 
LIGHTING (RHD)...............006. SW-44-1 INFORMATION (VECI) LABEL ........... 25-12 | WARNING LAMP, LOW WASHER FLUID; 
UNDERHOOD LAMP: LAMPS ............ 8L-15 VEHICLE EXTERIOR DIMENSIONS ......... 0-3 INSTRUMENT PANEL SYSTEMS ..... 8E-12,8E-5 
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UP-SHIFT LAMP, MANUAL VEHICLE TOWING, TWO-WHEEL-DRIVE ..... 0-9 | WASHER FLUID WARNING LAMP, LOW; 
TRANSMISSION; 8W-30 FUEL/ VENT WINDOW, QUARTER ............. 93-64 8W-40 INSTRUMENT CLUSTER (RHD) . . 8W-40-3 
IGNITION SYSTEMS (LH) ............ 8W-30-5 ~~ VENTILATION SYSTEM, CRANKCASE ee 95-12 | WASHER FLUID WARNING LAMP, LOW: 
UP-SHIFT LAMP, MANUAL VIBRATION: ooo... eee 3-17,3-45,3-3 BW-53 WIPERS (Li) six ite vsvae cade 8W-53-1 
TRANSMISSION; 8W-40 INSTRUMENT VIBRATION DAMPER 9-35 9-74 WASHER FLUID WARNING LAMP, LOW; 
CLUSTER (LH) ................203- W-40-3  \BoATION DRIVELINE 3-9 8W-53 WIPERS (RHD) .............. 8W-53-1 
UPSTREAM OXYGEN SENSOR .......... 14-40 \epatioN TIRENOISEOR WASHER FLUID WARNING LAMP, LOW; 
USAGE, INSTALLATION METHODS AND » WIRE NOISE OR... eee 22-4 INSTRUMENT PANEL SYSTEMS ..... BE-12,8E-5 
she beaded denen eeasea chi wineae eis 6-2 VIEW MIRRORS, SIDE .................23-28 | WASHER NOZZLES AND PLUMBING ......8K-3 
USE THIS GROUP, HOW TO: 8W-01 VISCOUS FAN DRIVE ................ 7-22,/-7 WASHER PUMPS ..................00.- 8K-3 
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